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ing towards said mid-point, the teeth on said major portion extending
helically, and is characterised in This invention relates to screw threaded
fasten-  that a minor toothed portion is provided between said ers of the
kind known in the trade as inserts which are  groove and said major portion
and is separated from primarily intended to be pressed into objects made of
5   the main portion by a second groove, said minor por- synthetic resinous
materials e.g. with the aid of  tion being frusto-conical with the minor
dimension of ultrasonic vibrations applied to the fasteners. This  the
frusto-cone located towards the adjacent pilot causes the material to flow
locally. A pilot bore is pro-  portion, and the teeth of said minor portion
being heli- vided in the object, and the insert has a pilot portion  cally
aligned with the teeth of said major portion. at one end which is received
in the bore and serves  10  In design situations where there is no torque
load to locate and position the fastener as it begins the ins-  or the
angular screw-out forces are known in terms of tallation movement.
direction, there may be a single toothed band extend- GB-A-1279452 is a
well known example of a fas-  ing over the major part of the length of the
fastener. tener of this kind, having two axially spaced generally
Typically the teeth will then be a righthand set spiral- cylindrical bands
separated from one another and   15  ling clockwise away from the viewed
end of the fas- from the pilot by peripheral grooves, and the two  tener.
Then, force applied for example to a screw bands are each provided with
helically extending   engaged with a female screwthread in the bore of the
teeth or ribs of saw-tooth configuration which may be  fastener will tend
to force the insert further into the produced for example by knurling. The
two sets are  material. This is usually acceptable and in fact pre- of
opposite hand, i.e. one set spiral clockwise towards   20  vented by the
object which has a blind bore to receive the pilot and the other set
anticlockwise. The roots of  the fastener. the teeth, i.e. the minimum
diameter at the base of the  In other situations there may be two major
bands intertooth grooves, may be approximately equal to the  separated by a
central main peripheral groove and diameter of the pilot and of the
peripheral groove be-  then the two bands will be toothed of opposite hand.
tween the two bands.                           25      Preferably the
pilots also are frusto-conical with During installation, the object
material is dis-  the smaller end of the frusto cone at the fastener end,
placed by the teeth and flows to fill, partly or wholly,  and of a shallow
angle of conicity, for example 15 the intertooth grooves and the peripheral
grooves.  deg.to the longitudinal axis. This serves to provide axial and
angular hold against  Preferably the minor toothed portions are of a
pull-out and torque loads.                    30  steeper angle of conicity
for example 45 deg. The Another prior art fastener is to be found in FR-A-2
large diameter ends of the minor bands, adjacent to 573 494. This also has
a helically toothed portion and  the major band (s) may be of like diameter
to the major a series of encircling grooves, but employs circumfe-  bands.
preferably also the teeth are formed by knurl- rentially extending fins
between the grooves. When  ing operations and in manufacture the knurling
ultrasonically installed in thermoplastic material, the   35   wheels are
traversed across the major and adjacent material can flow between the fins.
minor bands in the same direction in each case and GB-A-2039660 shows one
fastener generally      this can produce the helical alignment of the
pointed similar to that in BP 1279452, and another which is  teeth on the
minor bands with the splined teeth on the double-ended in having pilot
portions at each and.  major bands. It is thought that these teeth may be
res- These fasteners are modified to suit insertion   40  ponsible for
ensuring particularly good fill of the methods using heat as well as or
instead of ultrasonic  peripheral grooves and thus particularly good per-
vibrations. That is to say such a fastener may be  formance in relation to
what is theoretically possible ultrasonically inserted or heat inserted.
from any particular design. The double-ended form is especially suitable
for   The grooves nearest the fastener ends may be of automatic
installation from bowl feeders in which the   45  smaller diameter than the
small diameter of the pilots: fasteners are shaken out to process along a
track to  the other two or three grooves may be of the same the
installation point, because it avoids the necessity  diameter as the small
end of the pilots. for orientation means to ensure that the pilot portion
A suitable order of dimensions is for the axial leads rather than trails.
However it has been found ex-  length of the pilot, minor band and both
adjacent perimentally that the double-ended ones will only  50  grooves
each to be generally similar to one another, accept lower loads. The object
of the invention is to  and the total of these four dimensions to be
similar to provide an improved higher load bearing double-en-  that of the
major band, where two major bands are ded fastener.
provided, or of half the length of the major band where According to the
invention a double-ended fas-  there is only one. tener is symmetrical
about a mid-point on its longitu-  55  Both versions are illustrated in the
accompanying dinal axis, has a pilot portion at each end, an    informal
drawings wherein:- encircling groove next to each pilot portion, and a
Figure 1 is an elevation of one fastener and major toothed portion between
said grooves extend-  Figure 2 of another. 2 
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figure 1, the fastener therein illus-  preformed hole and the
frusto-conical band 44 (in this trated is of generally circular cross
section over the  case) rests on the rim of the hole so as to support the
whole of its length. It is symmetrical about a plane P  fastener so that
its axis is aligned and co-extensive which is normal to the axis A. Each
end is provided   with the axis of the hole. The fastener is then pressed
with a pilot portion 10 which is of shallow frusto-coni-   5   into the
workpiece with accompanying ultrasonic vib- city, the angle alpha being of
the order of 15 deg. The  rations applied, so as to cause the thermoplastic
ma- pilot portion is separated from an adjacent toothed   terial to flow.
The effectively individual spur-like teeth band 12,36, by a peripheral
groove 14,20. The groove  on the band 44, due to the frusto-conical shape
is of smaller diameter than the dimension 16 at the   immediately begin to
create channels or grooves in small end of the frusto-conical pilot
portion. The axial  10  the plastics body, and as the adjacent end of the
main dimension of 10,12,14,18,20,22 and 36 are all         toothed band 40
encounters the face 46 of the body, approximately similar to one another.
The total axial  the ribs orteeth on the part 40 automatically align with
dimension 24 is approximately equal to the axial      those channels. The
helix angle causes the insert to dimension 26 of a major toothed portion.
The two      rotate, which  is permitted  by the  installation toothed
portions shown as 28 and 30 on Figure 1 are   15  apparatus, so that
effectively the insert "screws itself" separated by the groove 32.
into the workpiece. It will be understood that the fastener of Figure 1
The material displaced from the channels flows has a female screwthreaded
bore to provide an         into the intertooth spaces and into rib spaces
on the anchorage for a screw, and that bore and its screw-   various parts
of the fastener and furtherflows into the -:thread extends continuously
through the whole of the   20   peripheral grooves. The hardened or re-set
material, length of the insert.                                 after the
fluidising force such as the vibrations or heat The band 28 is helically
ribbed or toothed so that  is removed grips and embraces the fastener
providing in section on the line 34 - 34 normal to the length of
resistance to pull-out and screw-out torque loads. the ribs it is of
sawtooth configuration with possibly    A generally similar procedure is
followed in the symmetrically related flanks. Those teeth or ribs are   25
case of the Figure 1 fastener during installation, aligned with comparable
teeth on the band 12. Con-   except that in this case, the entry of the
second band veniently, in manufacturing the fastener, a knurl wheel  30
into the material results in a series of ribs of oppo- is employed after
forming the insert to its profile, and  site helicity which results in the
cutting of fresh chan- the wheel contacts the area of the band 28 and the
nels extending transversely in relation to the already band 12 so as to
form both sets of teeth or ribs sim-   30   existing channels left by the
progression of the helix ultaneously. This alignment of the teeth on the
two  band 28. It is believed that there is a particular ten- bands is
thought to be important in installation as  dency for this to be resisted
by the material which is more particularly explained herein. Because the
band  of only limited fluidity, and this encourages filling of 12 is
frusto-conical, the teeth formed thereon are not  the central groove 32 in
this embodiment, thus provi- continuously helically extending ribs as they
are on   35   ding improved pull-out resistance in the installed fas- the
band 28, but are more of the nature of pyramidal  tener. However when the
groove 32 is substantially individual teeth generally radiating from the
fastener.  completely filled, the displacement caused by the ribs In the
case of the band 30 and its adjacent band  on the band 30 ensures at least
part-filling of the in- 36 at the opposite end of the fastener to the band
28  ter-rib channels on that part and at least part-filling of its bands
12, exactly the same applies except that the   40  the following peripheral
grooves. It will be appreciated band 30 is helically ribbed in opposite
direction of  in this case, the resistance to turning in both direc- helix
angle, but again the teeth on the band 36 are   tions is provided by the
oppositely angled helex teeth. aligned with those on the band 30 as they
were be- tween the band 28 and the band 12. Again the teeth on the band 30
and those on the band 36 are formed   45   Claims with a single knurling
operation across the two so that the teeth are aligned with the ribs.
1. A double ended fastener which is symmetrical The fastener shown in
Figure 2 differs only from      about a mid-point (p) on its longitudinal
axis (a), that in Figure 1 in that a single central band 40 is pro-  has a
pilot portion (10) at each end, an encircling vided with the spirally
extending ribs which are alig-   50  groove (14) next to each pilot
portion, and a major ned with the teeth in the bands 42 44 and again
toothed portion (28) between said grooves produced by a single pass of a
knurling wheel.            extending towards said mid-point, the teeth on
In installation, the fastener is inserted into a prep-  said major portion
extending helically, character- ared and usually blind hole in the for
example ther-     ised in that a minor toothed portion (12) is pro-
moplastic workpiece, and the typical workpiece   55      vided between said
groove and said major arrangement is illustrated in broken lines in Figure
2.   portion and is separated from the main portion by 



It will be seen that the maximum diameter of the frus-    a second groove,
said minor portion being frusto- toconical inserted pilot is a close fit in
the bore of the  conical with the minor dimension of the frusto-co- 3    3
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therein illus-  preformed hole and the frusto-conical band 44 (in this
trated is of generally circular cross section over the  case) rests on the
rim of the hole so as to support the whole of its length. It is symmetrical
about a plane P  fastener so that its axis is aligned and co-extensive
which is normal to the axis A. Each end is provided  with the axis of the
hole. The fastener is then pressed with a pilot portion 10 which is of
shallow frusto-coni-   5   into the workpiece with accompanying ultrasonic
vib- city, the angle alpha being of the order of 15 deg. The  rations
applied, so as to cause the thermoplastic ma- pilot portion is separated
from an adjacent toothed  terial to flow. The effectively individual
spur-like teeth band 12,36, bya peripheral groove 14,20.Thegroove  on the
band 44, due to the frusto-conical shape is of smaller diameter than the
dimension 16 at the  immediately begin to create channels or grooves in
small end of the frusto-conical pilot portion. The axial  10  the plastics
body, and as the adjacent end of the main dimension of 10,12,14,18,20,22
and 36 are all        toothed band 40 encounters the face 46 of the body,
approximately similar to one another. The total axial  the ribs orteeth on
the part40 automatically align with dimension 24 is approximately equal to
the axial     those channels. The helix angle causes the insert to
dimension 26 of a major toothed portion. The two     rotate, which  is
permitted  by the installation toothed portions shown as 28 and 30 on
Figure 1 are   15   apparatus, so that effectively the insert "screws
itself" separated by the groove 32.                          into the
workpiece. It will be understood that the fastener of Figure 1  The
material displaced from the channels flows has a female screwthreaded bore
to provide an        into the intertooth spaces and into rib spaces on the
anchorage for a screw, and that bore and its screw-  various parts of the
fastenerand furtherflows into the thread extends continuously through the
whole of the   20   peripheral grooves. The hardened or re-set material,
length of the insert.                                afterthe fluidising
force such as the vibrations or heat The band 28 is helically ribbed or
toothed so that  is removed grips and embraces thefastener providing in
section on the line 34 - 34 normal to the length of  resistance to pull-out
and screw-out torque loads. the ribs it is of sawtooth configuration with
possibly   A generally similar procedure is followed in the symmetrically
related flanks. Those teeth or ribs are   25   case of the Figure 1
fastener during installation, aligned with comparable teeth on the band 12.
Con-   except that in this case, the entry of the second band veniently, in
manufacturing the fastener, a knurl wheel  30 into the material results in
a series of ribs of oppo- is employed after forming the insert to its
profile, and  site helicity which results in the cutting of fresh chan- the
wheel contacts the area of the band 28 and the   nels extending
transversely in relation to the already band 12 so as to form both sets of
teeth or ribs sim-   30   existing channels left by the progression of the
helix ultaneously. This alignment of the teeth on the two   band 28. It is
believed that there is a particular ten- bands is thought to be important
in installation as  dency for this to be resisted by the material which is
more particularly explained herein. Because the band  of only limited
fluidity, and this encourages filling of 12 is frusto-conical, the teeth
formed thereon are not  the central groove 32 in this embodiment, thus
provi- continuously helically extending ribs as they are on   35   ding
improved pull-out resistance in the installed fas- the band 28, but are
more of the nature of pyramidal  tener. However when the groove 32 is
substantially individual teeth generally radiating from the fastener.
completely filled, the displacement caused by the ribs In the case of the
band 30 and its adjacent band  on the band 30 ensures at least part-filling
of the in- 36 at the opposite end of the fastener to the band 28  ter-rib
channels on that part and at least part-filling of its bands 12, exactly
the same applies except that the   40  the following peripheral grooves. It
will be appreciated band 30 is helically ribbed in opposite direction of
in this case, the resistance to turning in both direc- helix angle, but
again the teeth on the band 36 are  tions is provided by the oppositely
angled helex teeth. aligned with those on the band 30 as they were be-
tween the band 28 and the band 12. Again the teeth on the band 30 and those
on the band 36 are formed   45   Claims with a single knurling operation
across the two so that the teeth are aligned with the ribs.
1. A double ended fastener which is symmetrical The fastener shown in
Figure 2 differs only from     about a mid-point (p) on its longitudinal
axis (a), that in Figure 1 in that a single central band 40 is pro-  has a
pilot portion (10) at each end, an encircling vided with the spirally
extending ribs which are alig-  50  groove (14) nextto each pilotportion,
and amajor ned with the teeth in the bands 42 44 and again         toothed
portion (28) between said grooves produced by a single pass of a knurling
wheel.           extending towards said mid-point, the teeth on In
installation, the fastener is inserted into a prep-  said major portion
extending helically, character- 



ared and usually blind hole in the for example ther-   ised in that a minor
toothed portion (12) is pro- moplastic workpiece, and the typical workpiece
55   vided between said groove and said major arrangement is illustrated in
broken lines in Figure 2.  portion and is separated from the main portion
by It will be seen that the maximum diameter of the frus-   a second
groove, said minor portion being frusto- toconical inserted pilot is a
close f it in the bore of the  conical with the minor dimension of the
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located towards the adjacent pilot portion, and  die Verzahnung des
kleineren Abschnitts schnek- the teeth of said minor portion being
helically alig-  kenformig auf die Verzahnung des Hauptab ned with the
teeth of said major portion.          schnitts ausgerichtet sind. 2. A
fasteneras claimed in Claim I wherein a pair of   5   2.
Befestigungselement nach Anspruch 1, wobel major toothed portions (28,30)
are provided        zwei mit einer Verzahnung versehene Hauptab- which are
symmetrically located with respect to    schnitte (28,30) vorgesehen sind,
die gegen~ber said mid-point, and are separated by a peripheral  dem
Mittelpunkt symmetrisch angeordnet und encircling groove (32).
durch eine an der AuIenseite umlaufende Nut 10     (32) getrennt sind. 3. A
fasteneras claimed in Claim 1 wherein a single major toothed portion (40)
is provided symmetri-  3. Befestigungselement nach Anspruch 1, wobei cal
about said mid-point.                          ein einziger mit einer
Verzahnung versehener Hauptabschnitt (40) symmetrisch um den Mittel- 4. A
fastener as claimed in Claim 2 wherein said  15   punkt angeordnet ist.
major toothed portions (28,30) are helically rib- bed in opposite
directions of helix angle.      4. Befestigungselement nach Anspruch 2,
wobel die mit einer Verzahnung versehenen Hauptab- 5. A fastener as claimed
in any preceding claim        schnitte (28,30) schneckenformig in
entgegenge- wherein each pilot portion is frusto-conical with  20  setzter
Richtung des Steigungswinkels gerippt the minor dimension of the
frusto-cone located at  sind. the extreme end of the fastener and the major
dimension adjacent said minor toothed portion.  5. Befestigungselement nach
einem der vorherge- henden Anspruche, wobei jeder Fuhrungsab- 6. A fastener
as claimed in Claim 5 wherein the   25   schnitt kegelstumpfartig
ausgebildet ist und minor dimension of each pilot portion is greater
wobei sich die kleine Abmessung des Kegel- than the diameter of the
adjacent encircling       stumpfes am auBersten Ende des Befestigungs-
groove and the diameter of the latter is substan-  elements befindetund
derlHauptabschnittan den tially equal to the minor dimension of the frusto-
mit einer Verzahnung versehenen kleineren Ab- conical minor toothed
portion.             30      schnitt angrenzt. 7. A fastener as claimed in
Claim 2 wherein the     6. Befestigungselement nach Anspruch 5, wobei
diameter of the encircling groove at the mid-point  die kleine Abmessung
jedes FUhrungsabschnitts is substantially the same as the diameter of the
grotSer ist als der Durchmesser der angrenzen- groove between the major
toothed portion and   35  den umlaufenden Nut und wobei der Durchmes- the
minor toothed portion.                         ser der umlaufenden Nut im
wesentlichen der kleinen Abmessung des stumpfkonischen, mit ei- ner
Verzahnung versehenen, kleineren Ab- Patentanspruche
schnitts entspricht. 40 1. Befestigungselement mit zwei Enden, das zu ei-
7. Befestigungselement nach Anspruch 2, wobei nem Mittelpunkt (p) auf
seiner Langsachse (a)      der Durchmesser der umlaufenden Nut im Mittel-
symmetrisch ausgebildet ist, enthaltend einen      punkt im wesentlichen
dem Durchmesser der Nut Ffhrungsabschnitt (10) an jedem Ende, eine um-
zwischen dem mit einer Verzahnung versehenen laufende Nut (14) nahejedem
Fuhrungsabschnitt  45  Hauptabschnitt uni dem mit einer Verzahnung sowie
einen mit einer Verzahnung versehenen        versehenen, kleineren
Abschnitt entspricht. Hauptabschnitt (28) zwischen den Nuten, der sich in
Richtung auf den Mittelpunkterstreckt, wo- bei die Verzahnung des
Hauptabschnitts schnek-  Revendications kenformig verlauft, dadurch
gekennzeichnet,  50 daB einmiteinerVerzahnungversehenerkleine-     1.
Dispositif de fixation A deux extremites qui est rer Abschnitt (12)
zwischen der Nut und dem        symetrique par rapport au milieu (p) de son
axe 



Hauptabschnitt angeordnet ist und vom Hauptab-     longitudinal (a), qui
presente une partie de gui- schnitt durch eine zweite Nut getrennt ist,
wobei  dage (10) A chaque extremite, une gorge d'entou- der kleinere
Abschnitt kegestumpfformig ausge-  55  rage (14) au voisinage de chaque
partie de bildet ist und wobei sich die kleine Abmessung     guidage, et
une grande partie dentee (28) dispo- des Kegelstumpfes in Richtung auf den
benach-      see entre lesdites gorges et s'etendant vers ledit barten
FOhrungsabschnitt erstreckt, und wobei      milieu, les dents de la dite
grande partie etant dis- 4 I 11111 111111 11111 JIll) 111111    7
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qu'une petite partie dentee (12) est pr6vue entre ladite gorge et ladite
grande partie et est separee de la partie principale par une seconde gorge,
ladite petite partie etant tronconique avec la petite dimension    5 du
tronc de cone situee vers la partie de guidage adjacente, et les dents de
ladite petite partie etant align6es en helice avec les dents de ladite
grande partie. 10 2. Dispositif de fixation selon la revendication 1, dans
loquel sont prevues deux grandes parties dentees (28, 30) qui
sontsymetriques parrapport audit milieu et qui sont s6par6es par une gorge
peripherique d'entourage (32).               15 3. Dispositif de fixation
selon la revendication 1, dans lequel est prevue une seule grande partie
(40) qui est sym6trique par rapport audit milieu. 20 4. Dispositif de
fixation selon la revendication 2, dans lequel lesdites grandes parties
dentees (28, 30) sont stri6es en helice dans des directions oppos6es de
l'angle de 'helice. 25 5. Dispositif de fixation selon l'une quelconque des
revendications precedentes, dans lequel chaque partie de guidage est de
forme tronconique avec la petite dimension du tronc de cone disposee a :
I'extr6mit6 finale du dispositif de fixation et la plus 30 - grande
dimension adjacente A ladite petite partie dentee. 6. Dispositif de
fixation selon la revendication 5, dana lequel la petite dimension de
chaque partie   35 de guidage est superieure au diametre de la gorge
d'entourage adjacente, et le diametre de cette dernibre est sensiblement
egal A la petite dimension de la petite partie dent6e tronconique. 40 7.
Dispositif selon la revendication 2, dans lequel le diametre de la gorge
d'entourage A l'endroit du milieu est sensiblement le meme que le diametre
de la gorge situ6e entre la grande partie dent6e et la petite partie
dentee.                  45 50 55    


