A SCREW This invention relates to a screw for use in wood, particle board,
plastics or inmetal. Many different designs of.screw point and screw
thread configuration are of course well known-in the aﬁiﬁﬁg '
partlcu1§h, it is known to provide a wood screw wher ei kﬁﬂ angle of
t he th ead;is between 14 degrees and 18 degrees and wherein the fncluded
angl e g¢ he thread profile at its crest is 50 degrees. It is known to
provi de"such a screw with a double thread to 10 give a twin start
facilitating its initial insertion into wod. It is also known from ,
GB- A- 1357720 to provide a self-tapping screw having a single or multi-start
helical thread wherein the included angle of the thread profile 15 at its
~crest is 40 degrees but wherein the axis of symretry of the thread profile
is inclined towards the screw head by at | east 5 degrees fromthe

perpendi cular to the screw axis. Such a sepewof self-tapping screwis also
known to be used in chipboard and is provided with a 20 hel i x angl e of
bet ween 10 degrees and 12 degrees. Furthernore it is known from

GB- A- 1564904 to pr Mhiide inveaitionapeilagesctonahseirey forhneedihewordangl e of
bet ween 17 de d eg l;RcC angle of the thread
profile at it ??§S?QOP$%ngegﬁsﬁgagggﬁgeéﬁzéﬁqggnd 55 degrees. Al though
such a screwis said to be usable in both nmetal and plastics materials, it

Is not said to be waal Ai¥FezenROdesdghy afd sictewspednti aaloscebw
GB- A- 1564904 E%%%g cth gLQStQQOVEtL'%EtEOBQsQeLeilaﬂﬂown %n the art.
5 In particular, it is known to provide a wood screw .
wherein the helix angle of the thread is between 14
degrees and 16 degrees and wherein the included angle of
the thread profile at its crest is 50 degrees. 1t is
known to provide such a screw with a double thread to
10 give a twin start facilitating its initial insertion into
wood.

¥, .

It is also known from GB-A-1357720 to provide a
self-tapping screw having a single or multi-start helical
thread wherein the included angle of the thread profile

15 at its crest is 40 degrees but wherein the axis of
symmetry of the thread profile is inclined towards the
L screw head by at least 5 degrees from the'petpendicular
to the screw axis. Such a type of self~-tapping screw is
also known to be used in chipboard and is provided with a
20 helix angle of between 10 degrees and 12 degrees.

Furthermore it is known from GB-A~1564904 to provide
a self-tapping screw having'a thread helix angle of
between 17 degrees and 19 degrees and an included angle
of the thread profile at its crest of between 45 degrees

25 and 55 degrees. Although such a screw is said to be

usable in both metal and plastics materials, it is not
said to be usable as a wood screw and the specificaton of
GB-A-1564904 teaches that the above limits on helix and



v

;thread crest angles are .critical. The.traditional methods of manufactuirng

sc{ews by cutting t hr eads have been largely replaced by current pro on
met hods involving rolling. a thread onto the 5 ~ shank of a heade cf 1
cylindrical -netal blank: Such a rolling operation produces a thr St

di apet.er greater than the dianeter of tl2e original.blank so that, I'm order
to -aehi eve a.'particular thread -crest diameter, one starts with a snaller _
bl ank di anmeter. This |eaves 10 any unthreaded-portion of the shank with
a smaller dianeter-than the thread-crest dianeter and such screws are known
in the art ‘as scant shank screws. A scant shank wood screw.is described in.

GB- A- 2072781 bugp 4. o .S e lly. 15 .concerned with the
~provi sion of an é%%%rge, oca%ﬁ ggflgfigﬁﬁégrately under the head of the
screw. It is an object of the present invention to ".provi de: an inproved s

screw whi ch, by Vlrtﬂﬁé(ﬁradfiﬂaﬂal'ﬁ&lgbdshbfaﬂahgfghtﬂﬁrh bgggsgs < Of

advant ageous ap t SCrew use $stics
or. as a self- ta ﬁé} é PRepedargely rapdacednbe annemhe

i nvention ther @n@qn’dmdmthddsr devedvingelkoltiny Bavhpead HRES ffhe ONE

end, an emr ty nd,a_t a hank portion 25 -
ext endr ngrgf rgm e k::a)nrbtf?y r l on%&d%ggagcﬂlemﬁgﬁg giﬁ%ﬁact%’r‘ggeﬂ In that
the. thread prcﬁq q%sQﬂeqiﬁhqaaprpdnneahershneadechestxdﬁmgéEets bet wen 20.
degrees and 25 qi‘ig{t@&&thfahe th@ChliQﬁerQE%E eh t?ﬁigfﬁgfdgf%ﬁ && %ﬁ'ts

crest is betme 33ﬁp Qees : g gs an rea ﬁe IS -
syRuEt ri cal abou xi'® B& &ﬁ&réu? tiguiae FBrepduarest Q&#mﬁtﬁrihe

screw. - ~one starts with a smaller blank diameter. This leaves
lOr any unthreaded portion of the shank with a smaller
_-diameter than the thread crest diameter and such screws
are known in the art. as scant shank screws. i

] " A scant shank wood screw is described in
_ GB-A-2072781 but this specification is especially
15 concerned with the provision of ‘an enlarged location_
collar immediately under the head of the screw."_

| h It is an object of the present invention to provide
o . an improved screw which, by virtue of its’ particular
U ' -,. thread form, will be capable - of advantageous application
. 20-: as a’ wood screw for use -in woods or plastics or as a '
_ self—tapping screw for use in metals.

| _ o _ In accordance with the invention there is provided a o
e hardened steel screw hav1ng a head at one end, an entry
_ ;portion at ‘the other end and a threaded shank portion
-25a iextending from the entry portion towards the head, _
: ﬁ.characterised in ‘that the thread profile is of helical
B form wherein the helix angle is betwen 20 degrees and 25
T-degrees, the included angle of the’ thread profile at . its | _
icrest is between 30 degrees and 40 degrees and the thread o
| 30_f'profile is symmetrical about an axis perpendicular to the'
' - longitudinal axis of the screw.



3 Preferably the said helix angle'is substantially equal to 20 degrees and
the said included angle is substantially equal to 40 degrees. The threaded-
shank portion may extend_fron1the entry 5 - portion to a-position closely - +
adjac~ ‘the underside of' the headsor nmay terninate short of.the head to-
provi an unt hreaded shank portion 0f a smaller diameter than t he thread
crest
the scréw and the type of 10 screw required. The thread preferably -
conprises a two start thread and is preferably raised rapidly to the ful

- crest dianmeter fromthe entry portion-of the screw The entry portion'of
t he screw may commmﬁsrabaytapersdidoheuiarang&elis sbbstabtiallegnd and the
t hr eaded po;éct ete% %n%oi'h"e' %QiﬁdhEESHEe&hSngpg % the entry.

apered ent un

portion. se a conlc hr eaded. p0|nf
wher ei n trmasqhﬁﬁﬁnkiﬁ%iy<9Qﬂahlﬁ9 &ﬁtﬁﬁé&dééopOlnt i s substantially equal .
to 30 degrees. 20 _ The ‘di.ameter of the shank. ‘at the base of the

t hr ead : Py | t,hi n the f 60%t0 70% f the :
rest diameter offte Wﬁeﬁgéf%t T R L
col l ar,5 may piex tpiraoy i tobech - pasrisdiont e:lly}sleé.lyoudulaeeatr ¢hehendehaidagof 25 3
di aret er bﬁ] HdH o GHP .tnigm %%trtdb%”%h thBat Esngfn?fﬂe ghher -

I,
features of e I nventi-on mn .app arent rom t -
~descri pti on ¥pthaeadadishank QVWW & SBR; ﬂfﬁFedlﬁP‘PﬁeFerPEnébet o the
-acconpanylngtnkéaaruxesﬁﬂhiamuraradr the threaded portion dependent o

_upon the overall length of the screw and the type of : | i\d
10 screw required. o : . : -

| The thread preferably comprises a two start thread
and is preferably raised rapidly to the full crest
-'diameter from the entry portion of the screw.. The entry
_ portion of the screw may comprise a tapered point or may
15 be a blunt end and the threaded portion may extend to a
position adJacent the end of the entry portion.,,A
tapered entry portion may comprise a conical unthreaded
. point wherein: the included angle of. the unthreaded point
1 is substantially equal to- 30 degrees. o :

: 20 'i‘d ’ The diameter of the shank at the base of the thread.- |t
' conveniently lies within the range of 60% to 70% of ‘the '
crest diameter of. the thread. '

o A raised unthreaded location portion, or . collar, mayr
-_:be provided immediately below the screw head haVing a
. 25 -'diameter substantially equal to the crest diameter of the
"uthread.”_' : : : :

: Other features of the invention w111 become apparent'
__“from the folloWing description given herein solely by way .
_.lt“of example w1th reference to the accompanying draw1ngs
30 | wherein- : ' ' '

Anet er of the threaded portion dependent upon the overall Iengtﬁ 4ﬁ:-j'



3

4 Figure 1 is a side elevation of a countersunk screw in accordance with.
the-invéntion, the head being provided with a driving recess; Figure 2 is
a side elevation of the head 'and 5- unt hrreaded shank portion of a . _
count er sunk screm13|n1lar to that shown in Figure:1 but having a cro 1 t
in fhe head; Figure 3 is an. enl ar ged crdoss-sectional detail of the.(t
profite; and 10 -~ Figure 4 is a graph showing the relationship tvee
torsional'strength'and_non1nal screw di anet er (screm/gauge) fpr har dened
and non- hardened screws. The screw shown' in the drawing is nmanufactured
froma cylindrical netal blank, ‘usually of-a | ow carbon steel, 15 whi ch

d t f r ock.and then cold headed The
Iscszrle;[/vsgl)];rp(r:lrgggean fﬁ%ﬁ%?d{ ha%id%orett%ed’r?tﬂ? 8 résﬁSHBFﬁﬁsFBktﬁErew
di areter of th%nh%%&R%ﬁQﬂQﬂﬂaiﬂﬂeﬁhﬁﬂlﬂﬂ;nﬂmomh &heohkad' beiagded portion

12 extends t owepslovided el DYdivah gl‘be%fes he screw. . At 20 .the other
end -of: the''screw there is provided a hea shown herein as a

couht er - sunk head and- haV|ng either a dr|V|ng recess (Flgure 1) or a
cr-oss-slot (Figure Bigyms & ris faorsidiel \ellegatﬁgngeufeahebueaddahal ng tool.

"I | h_and ap tion
coqul emont T St eddd UnadlenRAIIY YRR LRARERERRAN Par ey RhaEn o
under si'de of " t¥2 thak shewn dn Riguset dy bysr bagingia Fhesensigtpimttive 14

of the screw caygudses an unthreaded conical point having an incl uded angle
30 substantially equal to 30 degrees fron1mh|ch a rapldly ‘

n

Figure 3'is an enlarged cross-sectional detail of
the thread profile. ‘and e _

10 Figure 4 is a graph showing the relationship between '
7 torsional strength and nominal screw diameter (screw
gauge) “for hardened and non-hardened screws.

: The screw“Showﬁ“in'the”drawing is:manufactured from
' a cylindrical metal blank, usually of ‘a low carbon steel,
.15 which is itself cropped to length £rom wire stock and
. then cold headed. The- screw comprises ‘an unthreaded
 shank portion 10 corresponding to the diameter of the
headed blank adjacent to which a rolled threaded portion:
12 extends towards the entry portion 14 of the screw. At
. 20 'the other end of the screw there is provided a head 16,
shown’ herein as  a counter-sunk head -and- having either a
'driving recéss: (Figure 1) or a cross-slot (Figure 2)
- therein for driving engagement by a driving tool. 'It:
_~_wi11 be apreciated that, dependent upon ‘length’ and -
' ..25““'application requirement, the threaded portion 12 may
o _iextend substantially up to the underside of- the head 16
,'from the entry portion 14. T

The entry portion 14 of the screw comprises an
_ . unthreaded conical point having an’ included angle -
.30 substantially equal to 30 degrees from which a rapidly



5 raised two start ~helical thread extends over the threaded portion 12 to

" the unthreaded portion 10 of the.shank.’ In this exanple the thread proflle
. is:provided with steeply inclined flanks 20 to défine therebetween an

i ncl ydey 5 angle to the thread profile at its crest which is.

subs -a’ al'ly equal to 40 degrees wiPh the edge of the thread at the crest
havi a9~/ maxi mum t hi ckness of 0.008 inches (0.20m) . The hélix angle: oL
the Neticalthread, in this exanple is substantially equal to 20 degrees -

“and 10 the thread profile is symmetrical about an axis perpendicular to -
the |ongitudinal axis of the screw. |n-accordance with the invention the

helix angle of;d dﬂfs%% hedlivays tWrEEdnekH@ndéneeegotﬂegtmﬁ?&adéﬁ 25

degrees whilst t e 15 uded angl.e .of the a fil cresth'
~is always portion 12 to t e unthr ﬁpnppﬁgipgnag gspggﬁrgggn :

deg{ﬁes |tthfsféuﬁmblduﬂheIuhnswd prbﬁelprdslpronidEd withmsteephMed angl e
0 e cres ti.0 th 't f d 2.0.
| LR K 2 e W R0 ebk RGNS 2 ﬁ.@f%a@aea

greatly faC|*?? |ng e Insertion
tor que Svhi chargile tn . thezﬂhneadjpngédésraﬁudes F§§§§ whighpd&n ' carried out

~on 2 inch ( %%@Q Urger 140l GeSeedw Watge tiei w@gei BEOthg@ech viood
to a depth g?‘ 5nn1u51ng ndl % e§Q 2 ge

- a pilot hole'in the 2 1.
di aneter.  Whread gk Jfhegr d‘qvﬁnﬁné %ﬁ?%igicgﬁﬁaﬁt g ﬁcagg]at ed. an' o
case hardeneﬂnéﬁubvwnﬁzamﬁ)4N(mueﬂhéBMﬁIangte lofwthei beildcato&hicagd, The - -

I fth
Cresults of IR HEN) Solipidy {F bRV hoRaa el B0 HRGBERCURG
10 the thread profile is symmetrical about an axis _ . "52 :

perpendicular to the . longitudinal axis. of the: screw.

'e_-In accordance with the' invention the helix angle of
the thread is always ' ' ' ' K
Ei-egwithin the range 20 degrees to 25 degrees whilst the '

15 included angle of the thread profile at its crest is
always [46- —losa—and- ' _Jwithin the range
30 degrees to 40 degrees. It 1s found ‘that, in use, the
provision of a low included angle to the crest in-

B - combination. with the high helix angle of the thread

20 greatly. facilitates the insertion of the screw by -

e

;_reducing the insertion torque which has to. be applied.
_Comparative tests have .been carried out on 2 inch
(50.8mm) screws of Number 10 Screw Gauge driven: into )
) _;beech wood to ‘a depth of 30 Smm using a pilot hole in the
' 25. wood. of 3.2mm diameter.“ All ‘the screws used in the tests
- were: bright zinc plated and. case hardened and were not
'prov;ded with any low friction coating.» The results of
‘the tests are. tabulated below which show that the ‘screw
_ R according to ‘the invention, which was provided with a two
30 .start thread having a 20 degrees helix angle. ‘and 40
N degrees 1nc1uded crest angle, resulted in a substantially'
~ lower insertion torque than that required to drive the
known forms of. screw--, ' '



30 . start thread haV|ng a 20 degrees helix angle and 40 degregs.jncl uded

crest angle, resulted in a substantially |ower insertion tor

required to drive the known forms of screw -. 6 Conventi o
‘Conventional Conventional Screw of Wod Screw Sel f - Tappi Two Start
the;invention_to_881210 -Screw to Wod Screm1BS4174 5 Newt on :
Newg oh ‘ Newton -~ Newton tres - - Metres .- Metres -
_ Metres insertion i nserti-on: -|nsert|on . “linsertion torque
; torque _ ~ torque - . - torque 10 5.1- 5.5 ° 4.6 - 4.7 5.3 .
:5.5 3.5 - 4.0 Tests have-al so been carried out on the insertion

speed of the screws descri bed above as measured by the number of turns. -
required to’ fuquv&pmhpnene eoneentionaltocbuvgnttmnainnsereun&fhead in the

d:- 15 |
_ mcg.(r)lvent I onal - gc?r?\?er?tcrgr"fal ég%g\%&.g%?ﬁég\e’% éc?legvrm) S%e]’he pép}?/tﬁigrgd '(I)'\r/]vg1 .

‘Start - I hee®Sil3Aa0t o BSEgrev to SCreVPee Screw\vod Sciew BS4174 20 26
turns | 32 turns - 1Bghamas - 11 1 turns No. 12 Screw Gauge 3
(76.2m) Screw. Conventional - Conventional Conventional. Screw of the.
Wood Screw - Sebl—tappiig Fwo—Stait—— — ———tRveRten
Screw to - ‘MédaonScrew  Newton ' - Newton - Newton

' ~ Metres . Metres = Metres '_=“'Metres':

| insertion ;'insertion" insertion = insertion

(L , torque ‘torque  torque - torque .
10 5.1- 5.5 @Jf4J  53F5Jfﬂ;J;4Jd

. Tests have also- been carried out on. the insertion
speed of the screws described above as. measured by the
dnumber of turns required to fully apply the screv, i e.
to bury the countersunk head in the wood-- :

15 . | '”dNo;-lo.Screu éauge 2"(50.8mm)'screw' B

Conventional Conventional Conventional Screw of the“

R " Wood Screw o Self-Tappzng Two Start  Invention
. to BS1210  Screw to | Wood Screw__:' o
o BS4174 - i
- 20 - - . _ . :
26 turns: o 32_£urns';”“f_15;turns" '_'ll.i_turns

Ei'uol*lzfsezeé:caﬁée's' (76F2mﬁ’ Screw.

Convent1ona1 Conventional Convent1ona1 .Screﬁ'offthe

_-Wood Screw Self-Tapping Two Start _"Inuention.
25 to BSl210 .  Screw to ~ ‘Wood Screw

BS4174

33 turns 42 turns 19.5 turns r14;3'turus' |



- thereof and nay el ther taper to a pQint _or ri_se

BS4174 33 turns - 42 turns +19.5 turns 14. 3 turns 7 A screw
may be oduced in accordance' with the invention by conventional cold * . .
beading and thread rolling techniques and it wll be appreciated that the t

- screw ave a cross slot or recess in its head.and that: such 5 head -
may be ny suitable form The scfew’in accordance with.the present '
I nventi is preferably provided with a two start thread which thread nﬁyx,

~exteend fromthe unthreaded shank portion 10 either to the end or-to the
start of the entry portion 14. Thus, al t hough the 10 speC|f|c exanpl e -
descri bed hereinbefore is provided Wi th an entry portlon conprising a

cconi cal unt hr eadgg KA Y ma Yo %&%ﬁh ﬁthOQcEB¥daQEetQE€ﬂdtﬁ et 0 the end.

atively bl unt

end. 15 inventigmby, Wﬂﬁﬁ%QHﬁéfGP@d Pﬁédéeﬂeﬂnﬁeéarﬁéﬂ 5811b93V|ded
with the unttesmsieghedana piy Wwial bw,apptebahxeahehhhr eadedcaewt mag 12 may

extend fromthe e 4 s anti ally h dt de of the ”;:t-
head 16. Al's hv %]a#é un]t%e%de l#%oésa{l}’oﬁ' (h:é%do%nﬁ %P%gg of 20. a
eyl i ndr?% cal hsadrmﬁx(bexpﬁ(ﬂﬂy(ﬁﬂﬂﬁabhma¢0b@-pr@hﬁdccrennndlately belom1the_3
screw head @cc&ﬂﬂhé@'v} £ih e ééﬂx'i@#@n@i@ﬁe%r p%%%ﬁ:%‘i?a' ly equal

the crest dianeter - fhe.threaded portion 12, s¢rew of. t he resent
i nvention tkﬁ¥Qﬂ§ﬂﬂﬂe¥1€§53 ?ﬁ°t§ﬁ§?§h§#ﬁeép Fﬁécﬂa§@rﬁﬁdtﬂéytﬁféaﬁ
preferably |fmssm Vthéndnttﬁmead:‘einerm‘nkGQ%rtuioﬁO%oofeitdhercItosithdl engat er of t he-

- thread deDe“@&“&héJp&‘aéé‘ P%%We%%%%ep%‘i@l% . Thus; although the ~~ =
' -lO _specific example described hereinbefore is provided with \fj
| an entry portion comprising a conical unthreaded point, ' B
such entry portion may be threaded to ‘the end thereof and
may either taper to a point or may comprise a relatively-
| blunt end." : :

15 . As mentioned hereinbefore, the screw need not be
'provided with the unthreaded shank portion 10, whereby
‘the threaded portion 12 may extend from the entry portion
14 substantially up to. the under31de -of the head 16.
'Also,'a raised unthreaded- looation portion in the form of.'
20 a cylindrical or frusto-conical collar may be provrded
';immediately below the screw head 16, such collar hav1ng a
‘maximum diameter substantially equal to the crest g ' T
"diameter of the threaded portion 12.;] '

: In the screw of the present invention the diameter'
- 25 - of the shank at the base of the thread preferably lies e
o ow1thin the range of 60% to 70% of the crest diameter of o
,_the thread dependent upon the Screw Gauge number as '
\,follows:-_._f o | -



-

follows: - 8 Screw Gauge Nunber . *  Thread Base/ Thread Crest

Di:aneter 3 S -+ . 64%5 -4

62%5 . o S 62% 6 : o 68% 7

. 68% 8 S 68% 10 - 9.

63%)10 ' o : "63% 12 g - A)14
63%-86T ews produced in accordance with the. |nvent|on are 15 -

har dened, either case hardened or t hrough har dened, or der t e them

sufficient torsional strength for use in their varlous appllcatlons i.e
both hard and soft woods, nan-made board material s, plastics or netals.
I s of  course conventronal 20 practice to harden self t appi ng screws but
wood screws ar 8CK6W Gaugel Yumbedened and rEheeamcmemaWT&Eed&ulto Figure 4

whi ch shows. the relatlonshlp betmeentcnsré Pést S Jkand nom nal  screw’
di ameter - (i.e. 'sctew gauge nunber) for hardened an non- har dened screms
9 CLAI M - . — — -
- | 3 S . 64%
; 5 4 S . 62%
| -5 : . 628
6 ' ~ 68%
. ._'7 : .. 688
7. : _ '8 - 68%
10 .9 . : L - 63%
1o . 63%
iz e

R D . U

Screws produced in accordance thh the 1nvention are
-15 always hardened, either case hardened or through _
hardened, in order to give them sufficient torsional -
strength for use in their various applications i.e..in
‘both hard and soft woods, man-made board materials,
B _-plastics or metals. It is of course conventional
. __20' 'practice to harden self—tapping screws but wood screws E
- . are not usually hardened and reference may be had to
: - Figure 4 which shows the relationship between torsional
'strength and nominal screw diameter (i.e.'screw gauge
' number) for hardened and non-hardened screws._ '



1. A har dened. st eel screM/haV|ng a head at one end, an entry portlon at
the other end and a threaded shank portion extending fromthe entry portlong
he head, characteri-sed in that the thread profile is of 5 )

hel.i cg 'P m wherein the helix angle is betwen 2 degr ees, L
the i ded angl e of the thread proPile at its mﬂ" ﬁlmml 30 deg[ees _
and 48 o.orees and the thread profile is symetri€a ca an axl s - '
per pendi cul'ar to the Iongltudlnal axis of the screw. 10 .~ Ascrew-as.

claimed. in Gaim1l further characterised in that the sald hel i x- angle |s
substantial ly equal to-20 degrees and the said included angle is:

.substantialy, 5§%ﬁ§ to 40 degrees. 3.. A screw as clainmed in-any one of the
pr ecedi ng 1§: ai ms further characterised i-n that-the thread conprises *a
two start thread. 4. ‘A screw as cl-ained in any one of the preceding = -

- claims further charaatfdies Geeell %@:ehh%a%h@adeﬁeaaaak Bﬁéteﬂd,tahGFEOf
extends to the end of the entry portion

Cr. as clained in

any one of @nbrE Roktion af yhe othery @ﬂgrﬁ§gd |ﬁhfﬁ3§ ?ﬂFeaded shank .
p?r?rog th dﬁﬁz&dtéxtkndihgiﬂrcﬁzﬁh@ @htmuepomtnynp@pwaods ghe ‘A screw.as
clained in ne e c d that.
o T L Adadnonftad i G hat! Ui chideaiCprofanacigroeed o dhat
further5charkelicakeform Whﬁaﬁekm@%ﬁ'@dd’ﬁ anglesdg bgiweny 20, drerfes, aper ed

.12 é“;f?/n gogéﬁﬂzs Od%]é"h?eésu |tﬁél(rjﬂﬁsiufae*astand;1errstferthe8 threddspeofize clainmed =
[ r "

é% igg gresgciéwhéﬁaeen 30 degrees and 40 degrees and the

' thread profile is symmetrical about ‘an axis perpendicular

to the longitudinal axis ‘of the screw.

10 2, A screw as claimed in c1aim 1 further characterised
in that the said helix angle is substantially equal to 20
degrees and. the said included angle is substantialy equal -
to 40 degrees. o -

:j.ly A screw as claimed in any one of the preceding _' -
15 claims further characterised in that the thread comprises R
-a two start thread.;_ni 3 ' '

4. : A screw as claimed 1n any one of the preceding
claims further characterised in that the threaded shank.
Lportion thereof extends to the end of the entry portion.

20 5. A screw as claimed in any ‘one of Claims l to 3
' further characterised in that the threaded shank portion.
=_"thereo£ extends to the start of the entry portion.. '

6. | A”screw as'clained in-any one“of'the oreceding
‘claims further characterised in that the entry portion

25 1s_tapered.

7. ‘A screw as claimed in Claim 6 further characterised3
in that the thread is raised rapidly from the tapered



in that, the tapered entry portion conprlses é“tbnrcat—uﬁ%h#eaded point. 5

9., A screw as claimed in Cdaim8 further |sed I n trat t he 'to'30' |
i ncl'luded angle of' the conical  unthreaded. pOI ﬂuﬂg’ﬂg ;Y ?7 ther .
degrees: .10. A screw as clainmed in any one © C g ' WEén' :
characterised in that an unthreaded shagk 10 portlon I S provide

: d portion and the head, the dianeter of the portion belng | ess

EESF%PLZagseSF di aneter of the: threaded portion. 11. A screﬁ/asdcgalgfglggr

any one of Clainms 1 to 9 furthef characterised in that the-t rga e dp '

15 - extends fromthe entry portion substantially up to the un Fr5| e

the head. 12. A screw as clained in any one of the preceding clains

further char act%’rqré'e@qu’tltolllatto?:thﬁ fgdlgghhégg:ﬂgﬂ%%?f?%%%ep;;| gnrr;)s(l -
|l ow - the hea

grgx;?g? éﬂggglatfgy oe % to_the crest dianeter of the threaded portion.
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- ' unthreaded point.

-5 9. A’ screw as claimed in Claim 8 further characterised
' . in that the included angle of the conical unthreaded
R o point is substantially_equal to 30 degrees.

10. A screw as. claimed in .any one of the preceding
claims further characterised in that an unthreaded shank
10 portion is provided between the threaded portion and the
- head, the diameter of the portion being less than the
crest diameter of the threaded portion.

11. A screw as claimed in any one of Claims 1 to 9
further characterised in that the-threaded portion - .
15 extends from the entry portion substantially up. to. the '
S underside of the head. '

NS 12, A screw as claimed in any one of the preceding _
' ' claims further characterised in that a raised. unthreaded
_ _location portion is provided immediately below»the head,
20 1said portion hav1ng a maximum diameter substantially
- equal to_the crest diameter of the threaded portion.

'113; A screw constructed and arranged substantially as’
hereinbefore described with reference to the: accompanying '
. drawings.




