OFFICE DE LA PROPRIETE

INTELLECTUELLE DU CANADA t‘.

‘,‘C,‘
AR
.t ‘wea:-:‘-‘a ‘:-\-§
L]

l‘ *g L
I'- - \t - - -
‘e'a \::‘ . .. “ 'I-l‘“-\ xx.\
I‘I xa ‘\ |. LY .'.:.\
\ " e 30 \"1."- i S v
. % “a‘\ \.q, “l\

OPIC CIPO

PROPERTY OFFICE

(72) PALM, ERICH, CH
(71) SFS INDUSTRIE HOLDING AG, CH

51) Int.C1.” F16B 35/04, F16B 23/00
(30) 1997/05/02 (197 18 712.9) DE
54) VIS

(54) SCREW

(12) (19) (CA) Dem ande-Application

(CANADIAN INTELLECTUAL

(21) (A1) 2,289,063
86) 1998/04/25
87) 1998/11/12

(57) L mnvention concerne une vis comportant une tige
(2) et une té€te pourvue d’une surface d’attaque pour
outils (6). La tige preésente un filet (4) et comporte une
partie percante (5) a son extrémaite libre. L a hauteur (LK)
de la téte (3) mesurce dans le sens de 'axe de la vis (1)
est inferieure au pas (S) du filet (4) sur la tige (2). Une
surface d’ attaque (6) pour outils externes est réalisé€e sur
la tete (3).
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(57) The 1mvention relates to a screw, comprising a shaft
(2) and a head, said head being provided with a means (6)
of engaging a tool. The shaft has a thread (4) and 1s
provided with a boring part (5) at its free end. The height
(LK) of the screw (1) head (3) measured 1n the direction
of the screw axis 1s smaller than the lead (S) of the thread
(4) formed on the shaft (2). A means (6) for engaging an
external tool 1s configured on the head (3).
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(57) Abstract I

The Invention relates to a screw,
comprising a shaft (2) and a head, said
head being provided with a means (6)
of engaging a tool. The shaft has a
thread (4) and is provided with a boring
part (5) at its free end. The height
(LK) of the screw (1) head (3) measured
in the direction of the screw axis is
smaller than the lead (S) of the thread
(4) formed on the shaft (2). A means
(6) for engaging an external too! is
configured on the head (3).

(57) Zusammenfassung

Bet einer Schraube  sind
ein Schaft (2) und ein mit einem
Werkzeugangriff (6) versehener Kopf 3 10
vorgeschen. Der Schaft ist mit einem
Gewinde (4) versehen und verfiigt
an seinem freien Ende f{iber einen
Bohrteil (5). Der Kopf (3) weist eine
in Achsrichtung der Schraube (1) gemessene Hohe (LK) auf, welche kleiner ist als die Steigung (S) des auf dem Schaft (2) ausgebildeten
Gewindes (4). Am Kopf (3) ist ein AuBenwerkzeugangriff (6) ausgebildet.
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Screw

The invention relates to a screw for joining thin workpieces, with a shank and a washer-like head
provided with a tool drive, wherein the shank is provided with a thread and at its free end remote from
the head has a hole-forming or hole-boring point, and wherein the head, measured in the axial

direction of the screw, has a height which is smaller than twice the pitch of the thread formed on the
shank.

Self-boring and self-tapping screws are usually used precisely for mutual fastening of relatively thin
materials or for fastening of thin materials to a fixed substructure, while for technical reasons it is not

possible to use countersunk head screws, because an appropriate recess cannot also be formed
simultaneously in a workpiece in a single boring and driving process. If a lining element such as a
plate is to be subsequently attached in this fastening region, either a corresponding countersunk
opening must be made beforehand or screw heads with correspondingly large height must be

tolerated, even though they do not allow subsequently mounted plates to rest almost flat on the
substructure over a large area.

The object of the present invention is therefore to provide a screw of the type mentioned in the
introduction, with which there can be achieved secure fastening in which the screw is not weakened

by a socket drive and a sound joint is not prevented by stripping of the thread.

According to the invention, it is proposed for this purpose that an external tool drive be formed on the

head and that, between the head and the thread provided on the shank, there be formed an
unthreaded shank portion.

Heretofore it has always been assumed among experts that, for self-boring and self-tapping screws,

the screw head must have an appropriate height in order that the torque for the boring and thread-

forming process can be transmitted. Even in the arrangement comprising a socket drive, the head
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must have an appropriate height, since the socket drive must not penetrate into the region of the

shank of the screw in the very case in which no countersunk head structure is provided.

By means of the present invention it has been made possible to construct the head of a screw with
extremely low height, so that this low head height does not pose a hindrance even during subsequent
placement and assembly of lining plates or the like. It has also been shown that the torque for the

boring and thread-forming process can be transmitted optimally with an external tool drive, especially
when the head of the screw has such a low height.

In the case of fastenings which will subsequently be covered, for example by lining plates, it is usually
unimportant if slight assembly traces are left behind under certain circumstances by the tool used.

Even when the head has such a low height, it can be held properly until final setting is achieved.

The unthreaded shank portion raises the possibility that the screw can be stripped after it has been
finally set. A permanent joint between the two workpieces is then ensured, and so the screw can no
longer be loosened even by turning it in reverse direction. Precisely in the case of such fastenings,
in fact, it is merely necessary that the two workpieces be pressed against each other in the fastened

position. An additional advantage is that disconnection of the driving tool does not absolutely have

to be torque-dependent manner or caused by a stop.

One advantageous embodiment of the invention provides that the head, measured in axial direction
of the screw, has a height which is smaller than the pitch of the thread formed on the shank. In this
way there is provided an extremely low height of the head of the screw, which on the one hand
permits optimal seizing in a tool by means of the external tool drive, and on the other hand achieves
the special advantages that a countersunk opening does not have to be present or to be formed and

the projecting head does not cause a hindrance for the subsequent assembly of plates.

In the structural respect, it is advantageous when the head has a polygonal external tool drive. Such

a construction can be qualified as particularly simple from the viewpoint both of manufacture and of
handling in an appropriate tool.
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It Is also entirely possible, however, for the head to have a noncircular, curved external tool drive. The
features according to the invention make it possible to design a particular external tool drive specific

to the user in this case, since the main requirement is to have available a relatively shallow head and,

In some form or another, an external tool drive.

In this connection it is also conceivable for the head to be provided on its outside periphery with
raised structures and/or depressions for forming an external tool drive. In this way the joint between
the head and the shank of the screw is always sufficiently good that the necessary torque can be
transmitted. This is possible because -- in contrast to a construction with a socket drive -- no kind of

additional material weak spots are present in the transition region between the head and the shank.

In order additionally to create the capability of holding the screw captively beforehand in a special
tool, it is provided that the tool can engage with the head from behind, at least to a slight extent. This

Is achieved according to the invention by chamfering the head conically in the direction of the shank.

By further providing that an imaginary inscribed envelope circle on the head is at least approximately
as large in diameter as the major diameter of the thread on the shank, it can be additionally brought
about that the screw is already guided with its alignment in axial direction when initially started on the
workpiece. For example, if the head is square, practically only the corner regions of this square head,
which are seized by the appropriate tool, project beyond the major diameter of the thread. When the
screw Is inserted into this tool, the opening, which then has substantially square cross section, can
also be used as a guide for the threaded region of the shank. As the driving-in process progresses,
the head of the screw is drawn gradually out of the opening in the driving tool, but the shank itself

no longer needs to be guided in this advanced driven-in stage.

Further features according to the invention and special advantages will be illustrated in more detail
In the description hereinafter with reference to the drawing, wherein:
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Fig. 1 shows a side view of a screw according to the invention:

Fig. 2 shows a face view of this screw from the head end:;

Fig. 3 shows, in finally set condition, a screw joining two workpieces to one another:

Fig. 4 and Fig. 5 show two special embodiments of the head of a screw.

Screw 1 comprises a shank 2 and a head 3 provided with a tool drive. The shank is provided at least
partly with a thread 4. in the embodiment shown here, a boring part 5 is formed at the free end of
shank 2 remote from head 3. Measured in axial direction of screw 1, head 3 has a height LK which
Is smaller than twice pitch S of thread 4 formed on shank 2, and it has an external tool drive 6. From
the illustrated practical example it is evident that height LK of head 3 is even smaller than pitch S of
thread 4. In the alternative embodiments according to Fig. 1 to 3 there is therefore achieved a head
3 which is constructed substantially in the form of a washer and has a polygonal external tool drive
6, which in the very Special case here is a four-sided polygon, meaning that in top view head 3 has
square shape. If an inscribed envelope circle 7 (Fig. 2) is imagined in such an embodiment of head
3, then obviously it is at least approximately equal in size to major diameter D of thread 4 or, as in
the illustrated example, somewhat larger than the said diameter. If an appropriately deep socket --
which must have square cross section in order to be able to seize head 3 -- is then provided in a tool
In order to allow insertion of a screw, additional guidance for starting the screw on workpieces 8 and
9 to be joined together is achieved in the front region of the tool by its ability to enclose thread 4,
even though only a relatively short axial region of the tool is available for engaging appropriately with
head 3. The guidance for the screw itself becomes better the smaller the difference between width
B of screw head 3, which is square in this case, and major diameter D of thread 4. The best guidance
of all is therefore achieved when width B practically corresponds to diameter D, or in other words

when envelope circle 7 has the same diameter as major diameter D of thread 4.
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Between head 3 and the thread provided on shank 2 there is expediently provided an unthreaded
shank portion 10. In the case of correspondingly thin workpieces 8 and 9 to be joined together, this
embodiment permits stripping of the screw without excessive increase in torque. Even if the screw

is stripped, workpieces 8 and 9 will be held firmly together, and for practical purposes it is no longer

possible for this screwed joint to be loosened by turning screw 1 in reverse direction.

It the special embodiment of a tool permits screw head 3 to be firmly held, then it can be additionally
provided that head 3 is conically chamfered in the direction of shank 2. In this case. an undercut as
viewed from screw head 3 toward workpiece 8 would be formed in the finally set condition, thus

permitting the head to be seized by, for example, radially opening or closing jaws.

In the embodiments according to Fig. 4 and 5, head 3 of screw 1 is also constructed in the form of
a washer, but has a noncircular, curved external tool drive 6. The most diverse geometric options for
an external tool drive 6 are possible here and, under certain circumstances, it is also conceivable that
such screws can be driven in and if necessary loosened again only by authorized persons. Precisely

such forms require a special tool, in order to have any possibility whatsoever of seizing such an
external tool drive 6 properly.

The embodiment according to Fig. 5 shows that, in this case, an imaginary envelope circle inscribed
In tool drive 6 on head 3 of screw 1 has the same size as diameter D of thread 4. In such an
embodiment, the opening in the corresponding tool is matched to the shape of external tool drive 6.

while nevertheless aligned guidance is available for shank 2 in the region of thread 4.

Within the scope of the invention, various embodiments can be provided precisely in the region of
head 3. Instead of a polygonal external tool drive or instead of noncircular, curved external tool

drives, various raised structures and/or depressions are also possible for forming an appropriate
external tool drive.
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In the foregoing description it was assumed for screw 1 that a boring part 5 is formed at one end of
shank 2. It is equally conceivable to use an appropriate boring tip here or else to provide a hole-
forming point. The screw itself can be made in one piece, and of the same material throughout. It is
also conceivable, however, to make boring part 5 or an appropriate boring tip or a hole-forming point

from another material and to weld it to the remaining shank portion.

The extremely low head height provided according to the invention proves advantageous in particular
if lining plates or the like must be mounted subsequently on workpieces 8 and 9 joined to one
another. In the case of elements flush with the wall, for example, no problems of any kind are then
encountered with the screw heads, which protrude to only a small extent. The features according to
the invention are naturally also usable in screws which are used in any form as fastening elements.
Even if the low head height is chosen not because other plates will also be mounted subsequently,
such a shallow head proves to be esthetic even for other types of fastening and, in particular,

appropriate security is achieved, since tools suitable for loosening such a screw are hardly available.
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Claims

1. A screw for joining thin workpieces, with a shank and a washer-like head provided with a tool

drive, wherein the shank is provided with a thread and at its free end remote from the head
has a hole-forming or hole-boring point, and wherein the head, measured in the axial direction
of the screw, has a height which is smaller than twice the pitch of the thread formed on the

shank, characterized in that an external tool drive (6) is formed on the head (3) and that,

between the head (3) and the thread (4) provided on the shank (2), there is formed an
unthreaded shank portion (10).

2. A screw according to claim 1, characterized in that the head (3), measured in axial direction

of the screw (1), has a height (LK) which is smaller than the pitch (S) of the thread (4) formed
on the shank.

3. A screw according to claim 1, characterized in that the head (3) has a polygonal external tool
' drive (B).
4. A screw according to claim 1, characterized in that the head (3) has a noncircular, curved

external tool drive (6).

5. A screw according to one of claims 1 to 4, characterized in that the head (3) is provided on
its outside periphery with raised structures and/or depressions for forming an external tool
drive (6).

6. A screw according to one of claims 1 to 5, characterized in that the head (3) is chamfered in

the direction of the shank (2).

7. A screw according to one of claims 1 to 6, characterized in that an imaginary inscribed

envelope circle (7) on the head (3) is at least approximately as large in diameter as the major
diameter (D) of the thread (4) on the shank (2).
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