Fastener FIELD OF I NVENTION This invention relates to the field of driving
heads of fasteners, for exanple screws, and a driver for these fasteners
(for exanpbeos/msrzewdri ver). The invention rel ates noreppasGeusioasdsy to
mniature screws (hereinafter referred to as fasteners) that are small and
have thin heads. BACKGROUND OF | NVENTI ON Recently, electric appliances and
intelligence apparatus such as conputers, nobile phones and PDAs (Personal
Digital Assistants) have been inproved in perfornmance and their sizes are
starting to get conparatively smaller. Gven the nodern society that we
live in today, many of us are al ways Fastenbe nove. Thus, it is convenient to
have such el ectric appliances and intelligence apparatus that are smaller
in size so that it is less of a hassle to carry them around. Thin,

resul t ant FRELDI QRhINVIENTIRXN el ect roni ¢ apparatus such as el ectronic

pocket books, notebook-sized personal conputers, and handy nobile phones
have been rapidly w despread because of their portability. These apparatus
must be as | i ghhisinventdngyetatestoplios B¢l loé deving beadshif fiadteness Sor exatripde screws,
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di nensi onét'?lcl ?%%&A@b%ﬁ?@ﬁ%ﬁ@ﬁ%’ﬁ@?% g@ a P\’S@d for smaller fasteners
that are relevant to the assenbly of these products. This need is
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an aut omat ed opera
of uses. dyfastenkls) thah afeeshahad vavelthindreedss t hr eaded shank portion and a
driving head. Torque is applied to the driving head to drive the threaded
shank into threaded engagenent with a nut or another

BACKGROUND OF INVENTION

Recently, electric appliances and intelligence apparatus such as computers,
mobile phones and PDAs (Personal Digital Assistants) have been improved in
performance and their sizes are starting to get comparatively smaller. Given the modern
society that we live in today, many of us are always on the move. Thus, it is convenient to
have such electric appliances and intelligence apparatus that are smaller in size so that it
is less of a hassle to carry them around. Thin, resultantly light-weight, electronic apparatus
such as electronic pocketbooks, notebook-sized personal computers, and handy mobile
phones have been rapidly widespread because of their portability. These apparatus must
be as light in weight as possible and be thin to ensure their portability. As a natural result,
with consumer products getting dimensionally thinner and smaller, there is a need for
smaller fasteners that are relevant to the assembly of these products. This need is
imperative especially for those devices that are applied and assembled in an automated

operation.

Fasteners, such as bolts or screws, have a variety of uses. Typically, a fastener
will have a threaded shank portion and a driving héad. Torque is applied to the driving
head to drive the threaded shank into threaded engagement with a nut or another

threaded surface.

To drive the fastener, the driving head may have recessed slots or grooves, such

as a Phillips type, so that a tool may be inserted into the recess to apply torque to the



t hreaded surface. To drive the fastener, the driving head may have recessed
sl ots or grooves, such as a Phillips type, so that a tool may be inserted
into the weeessmstnoapply torque to thefastener. O, theroead20oéaye a

pol ygonal - shaped recess on the driving head to apply torque to the
fastener. For thinner and small| appliances and apparatus, fasteners have to
have a thinner driving head to accommbdate the assenbly of the product.

M niature fasteners or screws whose mgjor dianeters of external threads are
2 mmor |ess have been used to assenbl e such products. In the case of an
assenbl y fastenent(ens the hradimeyibave Apolygirng)-shepediisicess on e driirgrhéad wpampty
becones c i | m ning the productivity in the manufacture of the
products.&MﬁﬁakﬁhﬁkggggF the thin head fasteners have to be able to absorb
and withstand the high transient torque resulting fromthe rotational speed
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to be inpr oper y p05| I one cause ad onal
fasteners which were previously held by the suction driver to be fuIIy disposed |nto a bin

and to pick up fresh fasteners. This reset would require all moving mechanisms in the
assembly line including the torque driver to be positioned to the start point. The start
position is whereby the driver torque bit has no screws on it. It is important that there is no
screw attached to the torque bit at the start position otherwise accident would occur during

the fresh screw pick up.

Ideally, the fastening system will allow for quick insertion to minimize the time
required for the procedure and will have sufficient engagement with the insertion device to
prevent positional divergence such as slippage of the driver from the fastener which could
cause the fastener to be improperly positioned and/or cause additional damage to the
product, among other problems. The need to have the fasteners engaged properly on the
driver bit in a shortest time is also a prime concern in gaining a competitive edge.
Moreover the miniature fasteners used today to secure component onto high speed motor

thus the maximum torque is desirable to achieve optimal fastening strength.

Previous attempts for manufacturing miniature fasteners that are able to withstand
a high torque strength have not been effective. What usually happens is that the recess of
the screw with a thin head is not able to withsta;d a high torque strength, having difficulty
in bit insertion and, as a result, is not effective in an automated manufacturing
environment. There are miniature fasteners where the internal recess on the driving head

is a slot that helps to drive the fasteners. An example is the cross recess which has 4 slots



product, anong ot her problens. The need to have the fasteners engaged
properly on the driver bit in a shortest tine is also a prinme concern in
gai ni ng avoaowalsdizove edge. Moreover the miniature fastegesssedozeday to
secure conponent onto high speed notor thus the maxi mnumtorque is desirable
to achieve optimal fastening strength. Previous attenpts for manufacturing
mniature fasteners that are able to withstand a high torque strength have
not been effective. What usually happens is that the recess of the screw

with a thin head is pot able to wthstand a high torque strength, having
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fastener to be driven. However e slot-type recesses are not effective on
a thin head fastener due to the |lack of nmaterial between the screw head and
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mat eri al resEAreh BOthatscidye neck area of the screw. Therefore, there is a
need to have an inproved mniature fastener that have thinner . driving heads
and, at the sane tine, be able to withstand the torque applied to it by a
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| NVENTI ON Accor di ng to the present invention, ere 1's provi
conpri si ngnrgler dniving heads and, at the same time, be able to withstand the torque applied to it

by a driver bit to meet the stringent standard required today.

SUMMARY OF THE INVENTION

According to the present invention, there is provided a fastener comprising a
driving head and a shank, wherein the driving head .includes a recess having a top and
bottom portion for receiving a bit of a driver, said recess further comprising an abutment
extending from the bottom portion of the recess and said abutment runs along the
periphery of the recess. Thus, relative to conventional fastener/driver systems, the
fastener can be inserted and removed by the driver more quickly and with a reduced

possibility of slippage, stripping, or other hazardous, undesired positional divergence of
the driver from the fastener.

Preferably, the abutment runs only along a part of the periphery of the recess

Preferably, the abutment does not extend beyond the top portion of the recess.

Preferably, the recess is angular.

Preferably, the recess is generally triangular in configuration and the abutment is

at each corner of the triangular recess.



driving head and a shank, wherein the driving head includes a recess having
a top and bottom portion for receiving a bit of a driver, said recess
further owopoésmisseoan abut ment extending fromthe bottomrcpscRimmoasst he
recess and said abutnent runs along the periphery of the recess. Thus,
relative to conventional fastener/driver systens, the fastener can be
inserted and renoved by the driver nore quickly and with a reduced
possibility of slippage, stripping, or other hazardous, undesired
positional divergence of the driver fromthe fastener. Preferably, the
abutnment runs only along a part of the periphery of the recess Preferably,

the abutment daesferully, &xd @BeksapERGhtb AR {HPKRPtHe fa&eRér t he recess.
Preferably, the recess is angular. Preferably, the recess is generally

triangular in configuration and the abutnment is at each corner of the

triangul ar recessfeRivBf GeadHayk id tAfedgegess tapers into the shank of the
fastener. Preferably, the shank is threaded. The configuration of the

recess is effective in automated assenbly process. It allows the thin head
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recess al B¢ SE'EWITPEESSi on of the driver bit. The profile enable
either form ng or machining to be carry out. In yet another aspect of the

i nvention, (r?rm n& tool is provided for formi ng a fastener having a punch
of conpl errent ar'y 25A%6E a?%ecttﬁ’é the dpvieton: e daveros Rrpddedidarewrer with a fastener

having a bit of complementary shape to the recess of the fastener.

The configuration of the recess allows ease of fabrication of the driver bit. The

profile enable either forming or machining to be carry out.

In yet another aspect of the invention, a forming tool is provided for forming a

fastener having a punch of complementary shape to the desired recess of the fastener.

The configuration of the recess allows ease of fabrication of the forming tool. The profile
enable either forming or machining to be carry out.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a cross section view of the fastener at line X-X of Figure 2.
Figure 2 is a top view of the fastener showing the recess on the driving head
surface.
" Figure 3 is a perspective view of the driver for use with the fastener as shown in
Figure 1. )
Figures 3a — 3¢ show the locating sequences of the bit to the screw.
Figures 3d — 3f show the schematic pictures of the suction process for screw pick

up and drop off.

Figures 4a — 4c show the forming tool for forming the fastener as shown in Figure



The configuration of the recess allows ease of fabrication of the formng
tool. The profile enable either formng or machining to be carry out. BRIEF
DESCRI PTIvob 20¥s/0Bbi29 FI GURES Figure 1 is a cross section vcewcabostobess ast ener
at line X-X of Figure 2. Figure 2 is a top view of the fastener show ng the
recess on the driving head surface. ~ Figure 3 is a perspective view of the
driver for use with the fastener as shown in Figure 1. Figures 3a - 3c show
the locating sequences of the bit to the screw Figures 3d - 3f show the
schematic pictures of the suction process for screw pick up and drop off.
Figures 4a - 4c show the formng tool for formng the fastener as shown in

Fi gure 1. DESIORIPTIGRICRPRREERREEEMBPRMIMRNT Ref erence will now be made in

detail to the preferred enbodi ments of the invention, exanples of which are
illustrated in the acconpanyi ng drawi ngs. The preferred enbodi nents of the
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description of the embodiments, numerous specific details are set forth in order to provide
an understanding of the present embodiments.

Figure 1.shows a cross section (at line X-X of Figure 2) of an embodiment of a
fastener of the present invention, as viewed from the top, having a recess in the driving
screw head 40. The recess profile (as seen at the side in the cross section) has top 11
and bottom 12 portions for réceiving a bit of a driver. An abutment in the form of a step 10
extends from the bottom portion 12 of the recess. In this embodiment, the abutment step
10 exists at each corner of the generally triangular recess. The figure shows the thin head
thickness 30, with the required screw threads 50 and the drive recess with its abutments
forming steps 10 with the inner surface 20 as a seating surface for the driver bit. In the
embodiment, an abutment step 10 exists at each corner of the triangle recess while the
recess portion 25 facing the abutment step 20 tapers down towards the shank. The shank
is threaded and shown at 50 and the screw thin head thickness at 30.

Figure 2 shows the fastener of Figure 1 as viewed from the top. The recess portion
is generally triangular in configuration. While the recess portion is generally triangular in

configuration, the recess portion may be of any shape or combination of shapes.

The abutment step 10 enhances the torque capability and the corners of the
triangle do not extend to the edge of the driving head 40. The corners of the triangle are

rounded to prevent stick fit of the fastener to the driver, a feature that is undesirable for
automation.



screw head 40. The recess profile (as seen at the side in the cross _
section) has top 11 and bottom 12 portions for receiving a bit of a driver.
An abut mewd 2006/08620f orm of a step 10 extends from the betrsemsodiesn 12 of
the recess. In this enbodiment, the abutment step 10 exists at each corner
of the generally triangular recess. The figure shows the thin head _
thickness 30, with the required screw threads 50 and the drive recess with
its abutments formng steps 10 with the inner surface 20 as a seating
surface for the driver bit. In the enbodiment, an abutment step 10 exists
at each corner Byf ‘teraee cppahilfy’e weetess bsttet engagement of siripar bit oo 2% feresa g
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At Figure 3b, the driver bit would have made contact with the screw recess at the

inner surface of the recess portion.

The driver bit or screwdriver is required to drive the threaded shank component of
the screw 50 into the threaded hole component, for example, in a nut until it reaches its
required torque.

The fabrication of the driver bit is quite standard. It is the recess tip configuration
75 that requires attention. For such a small screw, the tolerances and clearances between
the screw and the driver bit are critical to prevent any failure such as recess stripping or
slipping during the driving process. The configuraﬁon of the driver bit is such that the tip
must match the recess of the screw to avoid bit slipping during screw tightening. This
invention allows better fit between bits and screws without the full stick-fit effect. The
driver tip configuration 75 enables the screw to sit squarely with sufficient area of contact
onto the bit. This would enhance the alignment of the screw to the assembly product
during automation processes. Th_is would also enable tightening to a higher degree of

precision especially required during unmanned automation assembly processes.

Figures 3d-f show the schematic pictures of the suction process for picking up and

dropping off the screws in an automation process. A driver bit 85 (shown in dotted lines)



screw head surface if there are too many slots or grooves in the recess
portion of such screws. In the present invention, enhanced torque

capabi | i twyoizsocashizeved while | eaving as nmuch nmaterial ofrcrlse26r0003head and
t hreaded shank portion. This also results in a stronger screw, which in
turn reduces tool slippage as well as costly and unsightly danage to the
fastener and surrounding area. At Figure 3b, the driver bit would have nade
contact with the screw recess at the inner surface of the recess portion.
The driver bit or screwdriver is required to drive the threaded shank
conponent resfdesHr astaesqy880VMhan @ scraw appreaehed thpdrdves bitB6nainis, befngrsuskedhintee, i n
a nut unt er
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tip confi ERmemeddienytheaigt Rit8%.he screw to sit squarely with sufficient ar ea
of contact onto the bit. This would enhance the alignnment of the screwto
the assenbly product during autonation processes. This would also enable
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into the sleeve 80 at the gaps 90, obcurring between t t he
dri ver bi thegdesireg gecess that will eventually be punched into the screw blank 55. The punch tip
70 can either be manufactured by either machining or cold forming (hobbing). In the cold
forming process, the reciprocating punch 65 will approach the screw blank 55, being held

by the heading die 60, and punch the desired recess into the screw blank 55.



the screw has been tightened and the required torque is reached, the
suction will be turned off. Because of its no stick fit effect, the screw
i s abl e twoheogmpreted into the reject bin whenever necessaGrodsop6t
turning off the suction feature. The advantage of this is that the whol e
process is automatic and does not require the screw to be manually renoved
fromthe driver bit 85. Figure 4a shows the formng tool for formng the
fastener. This is a standard punch used on the process known as cold

headi ng, which is commonly used in producing screw recess. The punch head
out the s n the part known as a screw bl ank, which is a threadl ess
screw. The punch 65 has a punch tip 70, which is conplenentary in shape to
the desired recess that wil| eventually be punched into the screw bl ank 55.
The punchltip 7Pofasignesiqomerispg wwmc%’%ﬁdean@w shamerwheseihi tendrivitg bebd
formng (khlkiesd r ' r t.he.il:ec I g _pu 65
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conpri si ngn@sdﬁﬁia‘bhﬂﬁeﬂi?@%&&ﬁbﬁeﬁéﬁﬂl’fery‘é‘!hﬁw"e%&stshe driving head includes a
recess having a top and bottom portion for receiving a bit of a driver,
said recess further conprising an abutnent extending fromthe bottom
portion ob thear i BN i r f et
recess. 2. A fas?§§§§rg@%ﬁ?@?ﬁgaggﬁgﬁé?ﬁ%¥?ﬁ&ﬁ%?@PHﬁQﬁéegi5&%@n¥a?ﬁ%§nglong
part of tRERSErY phibeyeessst he recess. 3. A fastener according to claim1 or
2, wherein the abutnent does not extend beyond the top portion of the

recess. 4, A fastener according to any one of the preceding clains, wherein
t he recesg- is énw;eé\,e_r according to claim 1 or 2, wherein the abutment does not extend

beyond the top portion of the recess.

4, A fastener according to any one of the preceding claims, wherein the recess is
angular.
5. A fastener according to any one of the preceding claims, wherein the recess is

generally triangular in configuration.

6. A fastener according to claim 5, wherein the abutment is at at least one corner of
the generally triangular recess.

7. A fastener according to claim 5, wherein the abutment is at each corner of the
generally triangular recess.

8. A fastener aécording to any one of the preceding claims, wherein the recess tapers
into the shank.

9. A fastener according to any one of the preceding claims, wherein the shank is
threaded.

10. A fastener according to any one of the preceding claims, wherein the driving head
has a chamfered edge.



5. A fastener according to any one of the preceding clains, wherein the
recess is generally triangular in configuration. 6. A fastener according to
cl ai m 5, wbeo®ios3izbe abutnment is at at | east one corner pofi/sGhesgesss al | y
triangul ar recess. 7. A fastener according to claim5, wherein the abutnent
is at each corner of the generally triangular recess. 8. A fastener
according to any one of the preceding clains, wherein the recess tapers
into the shank. 9. A fastener according to any one of the preceding clains,
wherein the shank is threaded. 10. A fastener according to any one of the
precedi ng1tl ai Adrivahfor esewithe fastenenay desadbathis anyofiéind preeedieglglainds Baving?
driver fo i r I i y of the preceding clains
havi ng a %ibﬁ%&p&ﬂeéﬁpﬂ\%&{@a%@}é tgﬂzep%%é%géfﬁﬁéjfraescﬁengg of the fastener. 12. A
formng tool for formng a fastener as clained in any of clains 1-10 having
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punch of complementary shape to the desired recess of the fastener.



