2221505 1 SCREW THREADED | NSERTS Thi s i nvention rel ates to screw t hr eaded
fasteners of the kihd Known in the trade as inserts which A2 bflilfiH y
intendgd to be pressed into .objects.made of synthetic resinous materials
e.g. wh the aid of ultrasonic vibrations applied to the fasteners. This
causes the material to flow locally. A piflot bore is provided in the
object, and the  insert has a pilot portion at one end which is received in
the bore and serves to |locate and position the fastener as it begins the
instal | ati on noverent. BP 1279452 SCREWVIHREAREDWSERTS Dl € of a fastener of
this kind, having two axially spaced generally cylrnarical bands separated

fromone another and fromthe pilot by Eeri pheral grooves, and the two
bands are each provi detR#ft knYientian| jedatendtdseray threadest fastaners

tooth configuratiah tieckindykbewnr bduthd tradexsspiesdytkniidmarehe two
sets are of opPOSHiEndaNtly infendd €6!p8Pbidbsdd OGNS ShiQNA daddieei | of
and the ot her set anél ctl__ocklw se. The rgots % the tegth, Ile"'d:n; m ni mum
di ameter at the HRERtRIti%e TRERPEBIAR-T DY L FnHd H% Addnatel y equal
to the dianeter otltrrRsonietvibrrbiorscapplighetalthy dnatdananamen Tis t wo
bands. During inséided i tie hdteeidBcto MBléew | BdcdElyl S gsiabthbdre fet h
and f1ows to fillprpfddy £ ¥RO1Myeltle hdd HHLULEHONGS AN e
peri pheral grooves. IS serves to %royf e, axi al ‘and_ahgul ar o agai nst
pul I -out and tor RRF HRRUAE PR LFoWS FRET It it Hhendons nd ni | ar
to that in BP 127%eges dml kocaterandi pdsitiootiie-faetehdm as it begins
' the installation movement.
(N
BP 1279452 is a well known example of a fastener of

this kind, having two axially spaced generally
cylindrical bands separated from one another and from the
pilot by peripheral grooves, and the two bands are each
provided with helically extending teeth or ribs of saw-
tooth_configuration which may be produced for example by
knurling. The two sets are of opposite hand, i.e. one
set spiral clockwise towards the pilot and the other set
‘anticlockwise. The roots of the teeth, i.e. the minimum
diameter at the base of the inte:tooth grooves, may be
approximately equal to the diameter of the pilot and of
the peripheral groove between the two bands.

W During installation, the object material is
displaced by the teeth and flows to £ill, partly or
wholly, the intertooth grooves and the peripheral |
grooves. This serves to provide axial and angular hold
against pull-out and torque loads. '

BP 2039660 shows one fastener generally similar to
that in BP 1279452, and another which is double-ended in
having pilot portions at each end. These fasteners are
modified to suit insertion methods using heat as well as
or instead of ultrasonic vibrations. That is to say such
a fastener may be ultrasonically:-inserted or heat
inserted. '

The double-ended form is especially suitable for



having pilot portions at each end. These fasteners are rmdlfled to swt

I nsertion nethods using heat as well as or instead of ul trasonic
vibrations. That is to say such a fastener nmay be ultrasonically insgrted -
or heat inserted. The doubl e-ended formis espeC| ally suitable for :
automatic installation fr'omPoweI feeders in V\g t he fasteners are shaken
out to proceRUtPRAIG 13kl 1L PRt abeul i HRe POl hit 1R pERLGREENE avoi ds
the necessityfdsrengienand i gelnemnsut otenpuecesharleme pi toachotrei bmel eads

rather than tigi¢$114098Yepoidt ! h%e@@@&fwn@vmrtm@nﬁ@ééysibﬁtfahe

doubl e-ended ones wll onl accept oads bj e invention
Is to prOV|dezm$?ta?ove %I gl%%% ea$$ng %%ub? f%%dégrg % fe

According to T%@?hv‘é‘?ﬂ‘? oﬁr%ll%ﬁ)ublfé‘?‘é?lﬁ%‘ﬂ fashencheomi Epung syrmetrl cal
about a m d- poxpdrimentsl1pnghidtidtinal d exbke -dmmded gnéotwpbltonhyat each
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extendi ng towkastered d nmi d- point, -'and is characterised in that said major
- and nminor toothed portions are helically ribbed, and the ribs of each ninor

portion are hel i callyoal] goeds vifd {rb@ex?gi&?egtd&ﬁﬁ)feg%ﬂﬁgan BLpLn " Li On.

I n design S|tuat|ons ere. 1s no ue | oad or Scr ew out
forces are kritRdrhnts cTHEGFriF3bcabPomt ?h‘él‘?v\b°h%1}o?“t66§hed portlons may

~ be parts of longitudinal axis, has a pilot portion at each end, an

' enciicling groove next to each pilot portion, a minor _
toothed portion next to said groove, a second groove next W/
to said minor toothed portion, and a major toothed

portion neéxt to said second groove and extending towards

said mid-point, and is characterised in that said major

and minor toothed portions are helically ribbed, and the

ribs of each minor portion are hélically aligned with the
adjacent ribs of the major portion. '

In design situations where there is no torque load
or the angular screw-out forces are known in terms of
direction, the two major toothed portions may be parts of
a s1ng1e toothed band extending over the major part of
the length of the fastener. Typically the teeth will
then be a righthand set spiralling clockwise away from
the viewved end of the fastener. . Then, force applied for NS
example to a screw engaged with a female screwthread in '
the_bore of the fastener will tend to force. the insert
further into the material. This is usually acceptable
and in fact prevented by the object which has a blind
bore to receive the fastener.

 In other situations theré méy be two major bands
sgparated by a central main peripheral groove and then
the two bands will be toothed of opposite hand.

Preferably the pilots are frusto-conical with the
- smaller end of the frusto cone at the fastener end, and
of a shallow angle of conicity, for example 15 deg.to the



a single toothed band extending over the major part of the length of the
fastener. Typically the teeth will then be a righthand set spiralling

cl ockwise away fromthe viewed end of the fastener. Then, force applied for
exanpl ®to a screw engaged with a fenal e-R«ewthread in the bore of the
fastener will tend to force the insert further into the material. This is
usual | y accept abl & oawgd tiwd ifnadt agdevent ed by the object which has a blind
bore to receive the fastener. In other situations there nmay be two mgjor

bands separated by a central i.n . peripheral. groove and then the two hands
will be toothed of opp%rs}ietfgerﬁgﬁd. %Fefpé'lnﬁl LIS ATHOE & STSIREO- AT AT
with the * smaller end of the frusto cone at the fastener end, and of a
shal | ow angl e of conicity, for exanple 15 deg.to the | ongi t udi nal axis.
Preferably the minor bands are of a steeper angle of 3 conicity for
exanpl e 45 deg. The large dianeter ends ofi the mnor bands, adjacent to
the major band (s) may be of |ike dianeter ito the najor bands. Preferably
al so the teeth are formed by knurling operations and in manufacture the
knurling wheels are traversed across the major and adjacent mnor bands .in
the sane direction in each case and this cdn produce pointed teeth on the
m nor bands aligned helically with the splined teeth on the
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maj or bands. It is thought that these teeth may be responsible ﬂfor -'ensijring

-~
L

particularly good fill of the peripheral grooves and thus ‘particularly good’
performance in relation to what is thsoretically possi bl e from any : '
particul ar design. The grooves nearest the fastener ends may be of smar’l er

di aneter than_the snmuall. di aneter, of the pilghs: ,t he other t ar r
grooves nay b5°5fc§ﬁ§ 5359?5?& lfeﬁsa?eﬁﬁe gﬁﬁ|1?éﬁ§-§$ﬂﬂ%§%%|%ﬁ{§]i?
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and the total ¢ghehngse ra¥hmed BH"¥n22I1h3 RPetatilois tdhd Nl of the najor
band, where two n?Jor band§ are prQV|de%, gr of h%lf the‘%gn th of the
maj o band whBPEUEREEETES BRI FRgRd LnBomTerdss BEs LAY SIS CRECSF 191 he
acconpanyi ng maformanddediiasgs twmdneirn bangdisyime the same dimgntion dfn one
fﬁste_ner_ Ftlnd Eheurgageoananamer cla'ﬁurpﬂ'ioﬂgllcléowdimdadgtﬁe%_th drha:Héasﬁﬂwm |
therein illus g c B oCF. t V, ] ol e
of its lengt hBEﬁP? ?gig)g%qregrgfi%gkmgmﬁ%g %Ihgngq%slvr\)%?ﬁhee?s“ﬁooﬁ{ tI[-me'?o t he
axis A Each BRAdOFsbpndsi-dedtwilth t§°;5‘i8| &t tg‘&‘[ ite sty LR MY di® shal | ow
frust o- coni cregponkabdrglferalepisariiaigngaait itchvd agrldergonfd 15 Ide@f Tthe pi | ot
portion is separabAdrhlORrad vad aaadni hu@otpaed 1k rid, Foodper fmdiay al

roove 14, 20. ,The gr Il er di ¢ ' ' ' 6 at
Thelumall CoytB] Feih®avh kB ShatTd %ihlegtr%gg%t%il&?%steﬂt%&gdt i by o™ 56
i s separated PREML&UABFofeBd8Mhed portion | | _

The grooves nearest the faétenér ends may be of \~)
smaller diameter than the small diameter of the pilots:
the other two or three grooves may be of the same
diameter as the small end of the pilots.

A suitable order of dimensions is for the axial length of
the pilot, minor band and both adjacent grooves each to
be generally similar to one another, and the total of
these four dimensions to be similar to that of the major
band, where two major bands are provided, or of half the
length of the major band where there is only one. '

Both versions are illustrated in the accompénying
informal drawings wherein:~— '

Figure 'l is an elevation of one fastener and \J

Figure 2 of another.

Turning now to Figure 1, the fastener therein
illustrated is of generally circular cross section over
the whole of its length. It is symmetrical about a plane
.P which is normal to the axis A. Each end is provided
with a pilot portion 10 which is of shallow frusto-
conicity, the angle alpha beihg of the order of 15 deg.
The pilot portion is separated from an adjacent toothed
band 12,36, by a péripheral groove 14,20. The groove is °
of smaller diameter than the dimension 16 at the small
end of the frusto-conical pilot portion. The toothed
band 12, 36, is separated from a major toothed portion



4 28,30 by- a second peripheral groove. The axial dinension of

10,12, 14, 18, 20,22 and 36 are all approximately simlar to one another. The
total\aX|aI di mension 24 is approxi matel y,equal to the axial dinmension 26
of a nﬁfor t oot hed portion. The two toothed portions shown as 28 and 30 on

Floure 1 g;eFfegf%@gigapy NS ObRRVFePEphbtall Lk pBTeUNIPhE! 0992t N3inkRS 10n
a o118 st ot 56 SEPcalLnpBRHOZINBAALY similar

anchorage for a stre
continuously throtghonéicampibher of Théetbealt axbdalt demenséon. 28héshand 28 is

helical ly ribbed &§p#e&pitece 5 é@@él'ﬂosﬂié'&i‘i@l‘ Hi‘ﬁehéi‘Sn346 o84anpbhBk
to the length of é{‘@g’i%?a i}tié"rgose@% %NSQQR%Q”QQH?” Eoeofﬁ'sb%

symmetrically rel re-a
conpar abl e teet h &M t3 dunfiiavre hraeei sppeyated h&nEPQCSHPPHg 8Re

fastener, a knurl wheel is enpl oyed after formng the insert to its

profile, and the wheelycopi BLt e t ifdéF P00 mstband ?§seaﬁe{rhsfb§@gu}§
as to formboth %Bhs of t ee neou i gne t he

feeth on the tvo TR FLREHE S YEREEA TR PRER: Eppr ALt e ab) BRChETREPe
particul arly expl£0hetl sereyn ambcthae borepand) ipsjscrewsthreadi eakendie
teeth formed thercﬁmitﬁnﬁoti‘@:ty colntougloushy Wkbleabf yrhet tafgen bEbghas they
are on the band are nore ‘of the nature of pyram dal individua

teeth generally raJ;atlng fromthe fastener. In the case of the band 30 and
Its adjacent band 36 at the opposite end ofi the fastener to the band 28 and
its band 12, exactly tTh#siﬂnﬁeﬁﬁﬂi%shektggllrheibbhé or toothed so that

in section on the line 34 - 34 normal to the length of
the ribs it is of sawtooth configuration with possibly
symmetrically related flanks. Those teeth or ribs are
aligned with comparable teeth on the band 12.
Conveniently, in manufacturing the fastener, a knurl
wheel is employed after forming the insert to its
profile, and the wheel conﬁacts the area of the band 28
and the band 12 so as to fbrm both sets of teeth or ribs
simultaneously. This alignment of the teeth on the two
bands is thought to be impbrtant in installation as more
 particularly explained her%in. Because the band 12 is
'frusto—conical, the teeth formed thereon are not
continuously helically extending ribs as they are on the
band 28, but are more of the nature of pyramidal
individual teeth generally radiating from the fastener.

In the case of the band 30 and its adjacent band 36
at the opposite end of the fastener to the band 28 and
its band 12, exactly the same applies except that the
band 30 is helically ribbed in opposite direction of
helix angle, but again the teeth on the band 36 are
aligned with those on the band 30 as they were between
the band 28 and the band 12. Again the teeth on the band
30 and those on the band 36 are formed'with a single
knurling operation across the two so that the teeth are
aligned with the ribs. o

.The faétener.shown in Figure 2 differs only from



band 30 is hélically ri bbed in opposite direction of helix anglé, but again

the teeth on the band 36 are aligned with those on the ‘band 30 as they were -

bet ween the band 28 and the band 12. Again the teeth on the band 30 and -

t hose on the band 36 are formed with a s¥ngle knurling operation acros¥ t he
two so that the teeth are aligned with the-ribs. The fastener shown in
Figure 2 differsthat yinfohgurest timtthat @ ginole igentral dbanddil icent ral

band 40 is provmmwedn mirleh sﬂne aédayrsnyemkmdﬂrhﬁ Mt luhalch dldegned with

the teeth in the PadKlsy H'FQEM:% A ahzsmrbglaq“f%sgialg‘f a
~knurling wheel. In _nst atlon astqu s | nserk pr epar ed
and usual ly bliff nb‘f He ?io'? a‘?ﬁ% Phet o i ece, and the

t ypi cal workpi ece arrangenent is illustrated in broken lines in Figure 2.
It will be seen that Frei febd Iek £ iy fofstdied rltéstl?:se%@ocqlnt'oﬂ%e”ed |

?LLSEOI ioﬁl g;los éc# fﬁtg}ﬁ! lélpgs"?a(:i;'{se) rpcgg-fogln q" t]_’q} &r teﬁ‘é"’t?c}l so as to
support the fastté'f?é"r‘“ |"!%r'%9<ir%°?’s ang gtrftﬁj teYrRiC@d- éb@tré@s}le@@ with the
axis of the hol earrma‘mterﬁes ikludtora e sise briaken’ tlfiene\wrﬂnplF&@Q:r\&ﬂ 2h -
acconpanying ul trtas.ﬁrllc be l-Hégri %%mg#éf gﬂaﬁﬁﬁ.nﬁ ’%'i@ & HS B t% frusto-
E)Ee'[ Ele)plbgfltjl Z4n%t %rl tlhns%rc}lfsq Eioch PFZ}F?G% ditEY g"li's"r' %@éﬂen of o theeat e
channel s or gr owgqrma%@q&eamrcstnmcffu%mm baingdc é4t (dnd tofist he
main . case) rests on the rim of the hole so as to support the
fastener so that 1ts axis is aligned and co-extensive
with the axis of the hole. The fastener is then pressed kJ
into the workpiece with accompanying ultrasonic
vibrations applied, so as to cause the thermoplastic
material to flow. The effectively indiv1dual spur-like -
teeth on the band 44, due to the frusto conical shape
1mmed1ately begin to create channels or grooves in the
plastics’ body, and as the adjacent end of the main
toothed band 40 encounters the face 46 of the body, the
ribs or teeth on the part 40 autamatically align with
those channels. The helix angle causes the 1nsert to
rotate, which is permitted by the 1nsta11ation ~apparatus,
so that- effectively the 1nsert "screws itself" into the
workpiece.

Theimaterial displaced from the channels flows into AN,
the intertooth spaces and into rib spaces on the various
parts of the fastener and further flous into the
peripheral groovés. The hardened or re-set material,
after the fluidising force such as the vibrations or heat
is removed grips and embraces the fastener prnv1ding
resistance to pull -out and screw-out torque loads.

A generally similar procedure is followed in the
case of the Figure 1 fastener'during'installation, except
that in this case, the entry of the second band 30 into
the material results in a series of ribs of opposite
helicity which results in the.cutting_of fresh channels
extending transversely in relation to the already

v



t oot hed band 40 encounters the face 46 of the body, the ribs or teeth on
the part 40 automatically align with those channels. The helix angle
causes-t:he insert to rotate, which is.perrn'tted by the installation
apparai"lfl , so that effectively the insert "Bcrews itself" into the

wor kpi ece. The material  displaced fromthe channels flows into the
intertooth spaces Awishingrenanpateslent e the intnoressionfof Hehe dwmldrer

and further flows ibdredt2@. pelt pherbel e vey ebhat Tﬁ?fbmrﬂ?@cbﬁticﬁ.rlsﬁ
Femoved grips and cabroeiey e e %’%‘??}S.é. fie A el g 1
and scre\g/]v- ogt torqd’gb ‘Uhﬁé f&“ 'é?]‘i fgf ?Yn |3pd "bic%(ﬂﬂ%"ll%agﬁ I (i\/Jeld-"IQ] of
the case of the Fidihe qerf%mbrm«mimd@ imstreld amtodimeceptthusmtpiovidiirg
C?SG bt hef entry OI ﬂmW%m&B&éﬁ&émﬁe rE?H %ﬂ@'iﬁsﬂ:’%&'l}e’% 'f'r%sﬁhe'#‘erﬂ Ies
of ribs of opposi e cu res el s
ext endi ng transverg.'z31 n r"yrféﬁn on t#‘% readfucbs%a"r%ag"tli z}ﬁH‘ r}sy
left by the pr ogr ed ]olr? the We?n%@q#avﬂptzswq%ed s!-"Yoé:I"lee\Féc!’& Htit theehands
a particul ar tenderify érmunds at ddmst q:asﬁdilﬂ)&dﬁ&:m ijdtesirgly i s of
only limted fluididng G t idy i fptar}q:_ Ik 32
in this enbodi nment ' agnur?liprod\ﬁ (s:ﬁfﬁac rove é% lré%gf (ﬁn ?g'gceﬂl Q{foc%%
install ed fastener. Jid Fﬂl?é"r%rb o s i imtf’iealﬁﬂpr@&rﬁt@tdelli‘
filled, the displ addvisncases eyragistanse ndavgd bortdudds eatt iloasst
part - f| |1ing of thds pireviddd by the oppositely angled helex teeth.
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channel's on that part and at least part-filling of the follow ng periphéral
grooves. It will be appreciated in this case, the resistante to turning in. -
both directions is provided by the oppositely angled hel ex teeth. 1. A
doubl e ended fastener which is symetriscal about a mnid-point onits ¥

| ongi tudinal axis, has a pilot portion at each end, an encircling groove

next to each pilot portion, a minor toothed portion next to said iioove

second groove next to said mnor toothed portion, 3\1“‘“ “ﬂ“ﬂ“‘

portion next to said second groove and 2} indlng t i nt
characterised in that said major and m t hed por t% ofis &re hellcally
ri bbed, and the ribs of each minor portion are helically aligned with the

adj acent ribs af. tha dBjudlePehdiedn fadteneh fASLANEl %%ﬁ?%?ﬂﬂ?%y Q;EEQ'@ 1
wherein a pair 0 o] ng . are qQvi de |
symetrically gga?géq n%h Eté g%p§g89§a589 meg-pai ﬁ? Endidos POFHAPed by
‘a peripheral " ef&i PFPnENY P060e3“31r°1Anﬁa§F@ﬁéF 8ex%| Aoneachn pdilaitm 1
~wherein a singbersapd,aj ainbootbedhpdr poomion pé@tld@dsﬁﬁmm@HUdvﬂ about

sai d i d- poi nt séEQnﬁXt”?B@'vagnte'S:thQn?sa‘ifd h'a«aogeemh%o &091 ”}1 Golher of
t he second grogves ner i.n_an ece alm

wherei n each n1ﬁ$?rt589ﬁ88d BPfgbﬂnlQeFFu§PosEGH|€§F°% ﬁqﬂ%§%n
di mensi on of t REtER4dNE- ésnerﬂécaaed Bddapes nthe chdraceer ised dhn tthat

fastener and tbeidnpayodi endsnanordiaeehiedspod tHBNE" alr@OhHaad ANl on. 5.
A fastener as PEQBGBd hﬂdaQKepEQQEdb@geg L8 FaWag" $02 8350 ARl Ple &%% |on s

frusto-coni cal Tﬁgne% w1gh tLe adjacent ribs of the major portion.
\“

2. A fastener as claimed in Claim 1 wherein-a pair of
said major toothed portions are provided which are
symmetrically located with respect to said mid-point, and
are separated by a peripheral encircling groove.

3. A fastener as claimed in Claim 1 wherein a single
said major toothed portion is provided symmetrical about
said mid-point and extending from one of the second
grooves to the other of the second grooves.

4. A fastener as claimed in any preceding claim wherein
each minor toothed portion is frusto-conical with the -
minor dimension of the frusto-cone located towards the
adjacent end of the fastener and the major dimension "/
adjacent said major toothed portion.

5. A fastener as claimed in any preceding claim wherein
.each pilot portion is frusto-conical with the minor
dimension of the frusto-cone located at the extreme end
of the fastener and the major dimeﬁsion adjacent said
minor toothed portion.. |

6. A fastener as claimed in Claim 5 wherein the minor
dimension of each pilot portion is greater than the
diameter of the adjacent encircling groove and the
diameter of the latter is substantially equal to the
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di mehsi on of the frusto-cone |located at the extreme end of the fastener and
t he maj or di nensi on” adj acent said m nor toothed portion. 6. A fastener as
clained .in Caim5 wherein the mnor dinension of each pilot portion s

gr eat er“than the diameter of ‘the adj acent gncircling H",m

dianeter of the latter is substantially equal to the m',m'"mmu on
of the frusto-conical mnor toothed portion. 7. A fastehert a® ckai fmed in

Claim2 wherein the dianmeter of the encircling groove at the md-point is
substantially the sanme as, the dianeter of_ the groove hetween the major

t oot hed portion aﬁ'&'}%eafﬁ"}ﬁﬂs‘t%‘ot ed Borffiuito s onica lydiiney doHdi@hg a
fastener as clai m®rtic@.aim 1 wherein the ribs are fornmed by traversing a
knurling wheel across the major and adjacent m nor portion in the same

direction. 7. A fastener as claimed in Claim 2 wherein the
diameter of the encircling groove at the mid-point is
substantially the same as the diameter of the groove
between the major toothed portion and the minor toothed
portion.

8. A method of making a fastener as claimed in Claim 1
wherein the ribs are formed by traversing a knurling
o wheel across the major and adjacent minor portion in the
, same direction.




