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(57) The imvention concerns a screw (1) for fixing
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CA

- PCT

WELTORGANISATION EUR GEISTIGES EIGENTUM o
Internationales Biliro ~

INTERNATIONALE ANMELDUNG VEROFFENTLICHT NACH DEM VERTRAG ER DIE

02304694 2000-03-20

INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES PATENTWESENS (PCT)

(51) Internationale Patentklassifikation 6 .
F16B 5/02

Al

e ————

(21) Internationales Aktenzeichen: PCT/EP98/06016

21, September 1998

(22) Internationales Anmeldedatum:
| 210998

(30) Prioritatsdaten:

197 41 734.5 22, September 1997 (22.09.97) DE
298 05 784.0 30. Mirz 1998 (30.03.98) DE
(71) Anmelder (fiir alle Bestimmungsstaaten ausser US): SFS

INDUSTRIE HOLDING AG [CH/CH]; Nefenstrasse 30,
CH-9435 Heerbrugg (CH).

(72) Erfinder; und

(75) Erfinder/Anmelder (nur fiir US): MATTLE, Paul [CH/CH}:
Widenstrasse 30a, CH-9443 Widnau (CH). THURNHERR,
Ernst [CH/CH]; Schitzenstrasse 3, CH-9444 Diepoldsau
(CH).

(74) Anwalt:
Patentabtellung,
(CH).

LUDESCHER, Hans; SFS Stadler Gruppe,
Nefenstrasse 30, CH-9435 Heerbrugg

LZ

(87) Abstract

The invention concerns a screw (1) for fixing wooden roof boards (10) on a roof substructure having inter alia a wooden beam (9). In

each case i1s arranged a threaded section (2, 3) adjacent to the screw head (5) and to a penetrating or perforating tip (6). Said two threaded
sections (2, 3) have the same external diameter and have between them an unthreaded shank section (4).

(87) Zusammenfassung

S

(11) Internationale Veroffentlichungsnummer:

(54) Title: SCREW FOR FIXING WOODEN LATHS ON A ROOF SUBSTRUCTURE OR A WALL FOUNDATION

(54) Bezeichnung: SCHRAUBE ZUR BEFESTIGUNG VON LATTEN AUS HOLZ AUF EINEM DACH- ODER WANDUNTERBAU

Bei einer Schraube (1) zur Befestigung von Dachlatten (10) aus Holz auf einem u.a. Holzbalken (9) aufweisenden Dachunterbau
Ist an den Kopf (5) der Schraube anschlieBend und an eine Eindring-~ oder Bohrspitze (6) anschlieBend jeweils ein Gewindeabschnitt
(2,3) vorgesehen, wobei diese beiden Gewindeabschnitte (2,3) den gleichen AuBendurchmesser aufweisen.
Gewindeabschnitten (2,3) ist ein gewindefreier Schaftabschnitt (4) vorhanden.

WO 99/15796

(43) Internationales

Veroffentlichungsdatum: 1. April 1999 (01.04.99)

(81) Bestimmungsstaaten: AL, AM, AT, AU, AZ, BA, BB, BG,
BR, BY, CA, CH, CN, CU, CZ, DK, EE, ES, FlI, GB,
GE, GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR,
KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, |
MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK,
SL, T], TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW,
ARIPO Patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW),
eurasisches Patent (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), europdisches Patent (AT, BE, CH, CY, DE, DK, ES,
FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI Patent
(BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE,
SN, TD, TG).

Veroffentlicht
Mit internationalem Recherchenbericht.
Vor Ablauf der fiir Anderungen der Anspriiche zugelassenen
Frist; Verdffentlichung wird wiederholt falls Anderungen
eintreffen.

L1

Zwischen den beiden i




CA 02304694 2000-03-20

1

SCREW FOR FIXING WOODEN LATHS ON A ROOF

SUBSTRUCTURE OR A WALL FOUNDATION

The invention relates to a screw with a shank provided at least partly with a thread, a boring and/or

penetratmg point and a head equipped with a tool drive for fastening wooden laths to a roof or wall

substructure comprising wood among other alternatives.

10
Heretofore laths, especially roof laths, have normally been fastened by nalls even though tensile

loading of nalls in shank direction should be zero or only slight. Predrilled holes are necessary to

ensure that the nailing process 'does not cause splitting, especually in the case of larger nails.

Precisely in the fastenmg of Iaths on which the actual roof coverlng or wall siding will ultimately be
fastened, it is the roof or wall structure that is usually the weak pomt because tensile forces

developed dunng suction effect cannot be transmltted

The use of screws has never been conmdered because of the risk of splitting of the relatively narrow

laths by the screw head as the screws are being tlghtened

According to the invention, this '« achieved in that one threaded portion each adjoining at least the
boring and/or. penetrating point and the head is provided on the shank of the screw, and these two
threaded portions have the same major diameter but different thread pitches; and in that the outside
diameter of the head is as large as or slightly larger than the major diameter of the threaded portions.

By the use of such a screw to fasten wooden laths, these can be loaded both In compresswn (as in
the case of heavy snow loads) and in tension (as in the case of suction effect). In this way a durable
composite structure is ensured both in compression and in tension. Such fastening does not involve

30 maintaining a lath at a specified spacing from a substructure, since such laths practically always rest
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on similar wooden material, such as cross lathwork with panelling on rafters, or else are screwed

together with the wooden beams or the like disposed thereunder, possibly with a vapor seal disposed

therebetween.

Precisely in the case of such laths it is advantageous for lath and substructure to press strongly
against one another, because the thread is engaged both in the substructure and in the region of the
lath. Minor dimensional variations caused by humidity in the region of the lath and also in the region

of the substructure can be accommodated when the lath is pressing against the substructure.

Since the outside diameter of the head is as large as or only slightly larger than the major diameter
of the threaded portions, only a very small head is countersunk into the lath material, thus also
preventing the splitting effect. Nevertheless, the screwed lath can be safely loaded in tension, since

a threaded portion acting as a bracing thread is present underneath the screw head.

To reduce the driving torque, there can be provided a thread-free shank portion disposed between

the threaded portions associated with the end regions of the shank.

An advantageous embodiment is achieved when the thread-free shank portion corresponds at least
approximately to the minor diameter of the two threaded portions. Thereby the driving torque is
relatively small even for long screws, since a corresponding portion of the screw can be drawn in,
without particularly large frictional forces, by the threaded portion formed at the free end, whereupon

the threaded portion adjacent to the tool drive can engage in the thread that already exists in the lath.

For manufacturing reasons alone it is advantageous for the two threaded portions to have at least
approximately the same length. Relatively short threaded portions, which can be readily made

precisely in the case of particularly long screws, are sufficient for transmission of the tensile and
compressive forces.
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It is further proposed that the ratio of minor diameter to major diameter of the two threaded portions
be approximately 1:1.5 to 1:2, preferably 1:1.7. By virtue of this relatively deep thread, it is ensured
that relatively large forces can be transmitted, because the thread flanks protrude well above the

minor diameter and thus can penetrate deep into the adjoining material of the lath.

It is also expedient for the minor diameter in the region of the one threaded portion close to the head
to merge into the outside diameter of the head via conical expansions. Thereby it is ensured that
splitting of the laths is not initiated even during countersinking of the head. By virtue of this special

transition region, the splitting risk is precluded despite the need to provide a head in which the tool

drive is located.

For particularly long screws, it is advantageous for the length of the threaded portions to be constant
despite different total length of the screw, and for the length of the shank portion which may be
thread-free to be varied. The special length of the threaded portions adjacent to the two ends of the
screw is completely sufficient for transmission of compressive and tensile forces, and so it does not
have to be increased even in very long screws. Thereby the manufacture of screws having different

lengths is also simplified, since the threaded portions always have the same length regardless of the

screw length.

To provide even more effectively for special load cases, especially with regard to roof pitch and to
roof laths laid across the roof slope, or to particular forces to be expected, it is expedient for the
screws to be driven in at an acute angle to a central longitudinal plane of the laths to be fastened.
In a special type of lath fastening, it is also possible for the screws driven in successively in the long
direction of a lath to be inserted at an acute angle in opposing directions relative to a central
longitudinal plane of the lath. Thereby there is achieved particularly effective anchoring of the lath on

the substructure and, as a further benefit, the danger of tilting of the lath under large loads is also

precluded.

A further option provides that the shank portion disposed between the two threaded portions

associated with the end regions of the shank is equipped with a thread identical or similar to the two
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threaded portions or with a thread of reduced diameter. Thereby additional bracing is possible even

in the region between the two threaded portions.

Another embodiment provides that the shank portion has a thread of reduced major diameter
compared with the major diameter in the threaded portions, while the minor diameter is substantially
equal over the length of the threaded portions and of the shank portion. In this way, therefore, a
substantial reduction of the driving torque can also be achieved, since the screw does not make full

surface contact over its entire length in the thread cut by the screw itself. Nevertheless, the necessary

tensile and compressive forces can be transmitted.

A further advantage is achieved in that the flank angle of the threaded portions and if applicable of
a thread formed on the shank portion is approximately 40° and the thread pitch is at least
approximately 3 mm. The driving-in process can therefore be completed quite quickly by virtue of the
large thread pitch. Because of the relatively sharply tapered thread, a cutting action takes place in

the region of the roof lath, thus further reducing the risk of splitting.

A particularly advantageous embodiment provides that the diameter of the thread-free shank portion
Is reduced from the starting wire material to the minor diameter of the threaded portions. Especially
by such reduction of the shank portion, it can be ensured that the diameter of the shank portion
ultimately corresponds to the minor diameter of the threéded portions, and so full advantage can be

taken of the possibilities of reducing the torque for driving in the screw.

In this connection there can also be conceived another manufacturing option which leads to about
the same end result. For this purpose it is proposed that the regions of the threaded portions of the
shank be thickened by upsetting to a diameter larger than that of the starting wire material before the
thread is formed, so that the minor diameter of the threaded portions once again corresponds to the
diameter of the thread-free shank portion after the threads have been rolled. Thus the inverse
procedure is also possible, to the effect that there is created a thread-free shank portion with a

diameter corresponding substantially to the minor diameter of the threaded portions.
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For screws up to a certain length, it is advantageous for the length of the threaded portions and the
length of the shank portion, which may be thread-free or else provided with a further thread, to

correspond to about one third of the total length of the screw.

Further features and special advantages according to the invention will be explained in more detail

in the description hereinafter with reference to the drawings, wherein:

Fig. 1 shows a view of a screw according to the invention;

Fig. 2 shows a potential application of a screw for fastening wooden roof laths to a roof substructure

provided with wooden beams among other alternatives;

Fig. 3 shows a further potential application of a screw for fastening wooden laths to a wall

substructure provided with wood among other alternatives.

Figs. 4 to 7 show various further potential applications of a screw for fastening wooden roof laths to

a roof substructure provided with wooden beams among other alternatives.

Screw 1 illustrated in Fig. 1 is designed with a shank which is equipped at least partly with a thread
and which Is provided with a boring point 6 and equipped with a head 5 containing a tool drive. The
tool drive is advantageously designed as an internal drive, because the head will be appropriately
countersunk when used as intended. Thus large tools or tools with corresponding diameter are not
practical and, especially for such applications, an external drive is hardly conceivable. In the
application according to Fig. 2, for example, screw 1 is used for fastening laths 10 to a roof
substructure provided with wooden beams 9 among other alternatives. On these wooden beams 9
there can be attached panelling or planking 12, possibly a vapor seal and/or an insulating layer 13,

and possibly additional layers of wood or of a solid insulating material.

On the shank of screw 1 there is provided a threaded portion 2 adjoining boring point 6 and a

threaded portion 3 adjoining head 5. Both threaded portions 2,3 have the same major diameter DA
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but different thread pitches. In the illustrated embodiment, shank portion 4 disposed between the two

threaded portions 2, 3 is thread-free, this thread-free shank portion 4 having a diameter DS which

corresponds approximately to the minor diameter DK of the two threaded portions 2, 3. For practical
purposes, therefore, constant diameter can be achieved throughout the solid material, only the thread
flights of threaded portions 2 and 3 projecting beyond this diameter DS or DK. Threaded portion 2
has a length L1 and threaded portion 3 a length L2. Advantageously both threaded portions have the
same length L1 or L2. The relatively large ratio of minor diameter DK to major diameter DA of
threaded portions 2, 3 has a particularly advantageous influence on the ability of the screw to work
into the wooden parts. This ratio can be approximately 1:1.5 to 1:2, but is preferably 1:1.7. In a
specific embodiment -- albeit representing merely a special example -- minor diameter DK is 4 mm
and major diameter DA is 6.5 mm. For good penetration of the threaded regions into the wooden
material, it is also advantageous to provide, in threaded portions 2 and 3, an appropriate flank angle,
which expediently is approximately 40°. The same flank angle is also advantageously provided in a

thread that may be formed additionally on shank portion 4. In such a very special design, the thread

pitch Is at least approximately 3 mm.

One feature is of special importance precisely for the present invention. By virtue of the different
thread pitch of the two threaded portions 2 and 3, it is ensured that lath 10 is pressed against the
substructure during the driving-in process. The thread of threaded portion 3 has a pitch S3 which is
smaller than thread pitch S2 of threaded portion 2. The difference between the thread pitches is
relatively small, however, to ensure that the appropriate pressure with which lath 10 and the entire
substructure press against one another is reached only in the finally set condition. As soon as
threaded portion 3 engages with lath 10 while screw 1 is being driven in, the said lath is drawn, by
the amount corresponding to the total difference in thread pitch, toward the substructure, in the

present case toward beam 9, and thus correspondingly pressed thereagainst.

The main advantage of using screws rather than nails in such an application is that screws are
secured In axial direction in the corresponding parts, or in other words are locked both in laths 10 and
in wooden beams 9. Even in the case of extreme loads due to suction effect or snow cover, therefore,

it is not possible for head 5 to shift at the surface of lath 10 or for axial displacement of the lath to
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take place in any way along the shank of screw 1.

In the region of threaded portion 3 close to the head there is provided a conical expansion 7, which
merges into the outside diameter of head 5. In this case minor diameter DK in the region of threaded
portion 3 close to the head merges into an expansion of greater diameter, part of which expansion
is disposed in the region of threaded portion 3. Head 5 has an outside diameter which is as large as
or only slightly larger than major diameter DA of threaded portions 2 and 3, whereby the splitting

effect during the process of screwing into a lath is for practical purposes nullified.

In the use, up to a certain length, of screws such as shown in the practical examples of Figs. 2 and
3, the length of threaded portion 4 is only slightly greater than length L1 or L2 of threaded portions
2 and 3, and so portions L1 and L2 as well as shank portion 4 disposed therebetween each account,
for example, for one third of the total length of the screw. It is also entirely possible, however, to keep
lengths L1 and L2 of threaded portions 2 and 3 constant even for different total lengths of the screw,
in which case only the length of threaded portion 4 changes. Thereby it can be ensured that the

torque Is not substantially exaggerated even for relatively long screws and the deep penetration into

the wood associated therewith.

Screws 1 can be screwed in horizontally, substantially in the longitudinal central plane of laths 10,
meaning that they are oriented perpendicular relative to wooden beams 9. As illustrated in Figs. 2
and 3, however, it is also possible to drive in screws 1 at an acute angle to this imaginary longitudinal
central plane, or horizontally in this longitudinal central plane, but inclined at an acute angle to the
top side of lath 10. It is also conceivable that screws 1 driven in successively can be inclined at an

acute angle in opposing directions relative to such a longitudinal central plane of lath 10.

Fig. 2 shows a special case in which such an application can be achieved particularly advantageously
with the screw according to the invention. Therein two laths 10 abutting one another at their ends are
fastened to one wooden beam 9. In this case the ends of laths 10 can be joined securely to wooden
beam 9 by screws 1 driven in obliquely. Splitting of laths 10 can be avoided because the screws are

driven in obliquely and because of their special design, including the structure of the thread and
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including the structure of the screw head.

Fig. 3 shows a further practical example. Siding elements 14 are attached to a substructure, which
can also be formed from wooden beams 9. lf a facade provided with siding elements 14 is now to be
renovated, laths 10 can be fastened by means of screws 1 according to the invention to underlying
wooden beam 9, without having to remove already present siding elements 14. By virtue of mounted
laths 10, new siding elements 15 can be fixed to laths 10. Precisely in such an application it is again

particularly advantageous for lath 10 to be pressed to some extent against the substructure together

with old siding elements 14.

As is evident from the practical examples according to Figs. 4 to 7, screw 1 is also used for fastening
roof laths 10 to a roof substructure provided with wooden beams 9 among other alternatives. On
these wooden beams 9 there can be attached panelling or planking 12, possibly a vapor seal 13 and
an additional layer 11 of wood or else of a solid insulating material. For good penetration of the
threaded regions into the wooden material, it is advantageous to provide in threaded portions 2 and
3 an appropriate flank angle, expediently of approximately 40°. In this case it is also advantageous
to provide the same flank angle in a thread formed on shank portion 4. In such a very special design
the thread pitch is at least approximately 3 mm. In the case of a screw of the type used here, various
actions must already be taken during manufacture in order somehow to ensure that diameter DS of
shank portion 4 is approximately equal to minor diameter DK of threaded portions 2 and 3. In one
option, thread-free shank portion 4 is reduced from the starting wire material to minor diameter DK
of threaded portions 2 and 3. The other alternative provides the inverse procedure. Thus it is also
possible, before the thread is formed, to thicken, by upsetting, those regions of the shank which will
ultimately comprise threaded portions 2 and 3 to a diameter larger than that of the starting wire
material. Thereafter the thread will be rolled on these portions in order to obtain threaded portions
2 and 3. In this case there is achieved a minor diameter DK which again corresponds to the diameter

of thread-free shank portion 4.
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In the use, up to a certain length, of screws such as shown in the practical examples of Figs. 4 to 7,
lengths L1 and L2 of threaded portions 2 and 3 respectively and the length of shank portion 4 can
all have about the same size, so that portions L1 and L2 and shank portion 4 disposed therebetween
each account for one third of the total length of the screw. It is also entirely possible, however, for
lengths L1 and L2 of threaded portions 2 and 3 to be constant for different total lengths of the screw,
and so only the length of shank portion 4 changes. Thereby it can be ensured that the torque is not

substantially exaggerated even for relatively long screws and the deep penetration into the wood

associated therewith.

In the practical examples according to Figs. 4 and 5, screws 1 are screwed in horizontally
substantially in the longitudinal central plane of roof laths 10, meaning that they are aligned
perpendicular to wooden beams 9. It is also possible, however, to drive in screws 1 at an acute angle
to this imaginary central longitudinal plane of roof laths 10 and, in fact invariably only with the
inclination illustrated in Fig. 6, or in other words counter to the roof slope. As can be inferred from
the practical example in Fig. 7, it is also conceivable that screws 1 driven in successively can be

inclined at an acute angle in opposing directions relative to such a central longitudinal plane of roof
lath 10.

In the foregoing description it is assumed that shank portion 4 is thread-free. It is also conceivable,
however, to provide, in addition to threaded portions 2 and 3, an appropriate thread in the region of
shank portion 4 as well, so that a continuous thread is present over the entire shank of screw 1. The
use of such a screw design is practical where, for the mere reason of the type of wood being used,

no risk exists that the screw will be stripped while being set. In any case, the torque for driving in the

screws is substantially increased with such a design.

A special embodiment in which a continuous thread is indeed present but the torque is not increased
disproportionately is possible when there is provided on shank portion 4 a thread which is reduced
relative to major diameter DA in threaded portions 2 and 3, thus having smaller major diameter.
Naturally the thread itself is also smaller in cross section in this case, since despite the reduced

thread major diameter a flank angle of approximately 40° can be retained. Thus the thread in the
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region of shank portion 4 is hardly engaged, and so the thread in this shank portion 4 also does not
cause any higher torque loads during sefting of the screws. An important feature in this case,

however, is that a continuously constant thread pitch is nevertheless present.

A tool drive in the form of an internal drive is provided in screw 1 according to the invention. Naturally
several options for a tool drive are available in this case, depending on the form of head 5 of screw
1.

Within the scope of the invention, it is also possible to provide, on shank portion 4, a thread extending
only over part of the length thereof, an appropriately reduced thread or else threaded regions or
reduced threaded regions of this nature spaced apart from one another. It would also be conceivable

to provide grooves or notches in the region of shank portion 4, such machining ultimately permitting

a reduction of the diameter of shank portion 4 to be achieved.

In all alternative embodiments of screws 1 there is mentioned a boring point 6, by which the wood
fibers are at least partly severed while the screw is being driven in, thus preventing the risk of splitting
particularly effectively precisely when the screw is being set on a lath. Naturally, however, it is also

possible -- as is also evident from the examples according to Figs. 4 to 7 -- to provide a penetrating

point at this location.

With a screw according to the invention, not only can wooden laths be fastened to a substructure,
but in principle laths, plates, wall elements and roof elements can be fastened to a foundation,

wherein both the superstructure and the substructure can be made of wood, wooden materials or

wood-like materials.
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Claims

1. A screw with a shank provided at least partly with a thread, a boring and/or penetrating point

and a head equipped with a tool drive for fastening wooden laths to a roof or wall
substructure comprising wood among other alternatives, characterized in that one threaded
portion (2, 3) each adjoining at least the boring and/or penetrating point (6) and the head (5)
IS provided on the shank of the screw (1), and these two threaded portions (2, 3) have the
same major diameter (DA) but different thread pitches, and in that the outside diameter of the

head (5) is as large as or slightly larger than the major diameter (DA) of the threaded portions
(2, 3).

2. A screw according to claim 1, characterized in that a shank portion (4) disposed between the

two threaded portions (2, 3) associated with the end regions of the shank is thread-free.

3. A screw according to claim 2, characterized in that the thread-free shank portion (4)

corresponds at least approximately to the minor diameter (DK) of the two threaded portions
(2, 3).

4. A screw according to claim 1, characterized in that the two threaded portions (2, 3) have at

least approximately the same length (.1, L2).

5. A screw according to claim 1, characterized in that the ratio of the minor diameter (DK) to the

major diameter (DA) of the two threaded portions (2, 3) is approximately 1:1.5 to 1:2,
preferably 1:1.7.

6. A screw according to one of claims 1 to 5, that the minor diameter (DK) in the region of the

one threaded portion (3) close to the head merges into the outside diameter of the head (5)

via conical expansions (7, 8).

7. A screw according to claim 1, characterized in that the length (L1, L2) of the threaded

portions (2, 3) is constant despite different total length of the screw (1), and the length of the

shank portion (4) which may be thread-free is varied.
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11.

12.

13.
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A screw according to one of claims 1 to 7, characterized in that the screws (1) are driven in

at an acute angle to a central longitudinal plane of the laths (10) to be fastened.

A screw according to claim 8, characterized in that the screws (1) driven in successively in

the long direction of a lath (10) are inserted at an acute angle in opposing directions relative

to a central longitudinal plane of the lath (10).

A screw according to one of claims 1 to 9, characterized in that the shank portion (4)

disposed between the two threaded portions (2, 3) associated with the end regions of the

shank is equipped with a thread identical or similar to the two threaded portions (2, 3) or with

a thread of reduced diameter.

A screw according to claim 10, characterized in that the shank portion (4) has a thread of
reduced major diameter compared with the major diameter (DA) in the threaded portions (2,

3), while the minor diameter (DK) is substantially equal over the length of the threaded

portions (2, 3) and of the shank portion (4).

A screw according to one of claims 1 to 11, characterized in that the flank angle of the

threaded portions (2, 3) and if applicable of a thread formed on the shank portion (4) is

approximately 40° and the thread pitch is at least approximately 3 mm.

A screw according to claim 1 and one of the preceding claims, characterized in that the
diameter (DS) of the thread-free shank portion (4) is reduced from the starting wire material

to the minor diameter (DK) of the threaded portions (2, 3).
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14. A screw according to one of claims 1 to 13, characterized in that the regions of the threaded
portions (2, 3) of the shank are thickened by upsetting to a diameter larger than that of the
starting wire material before the thread is formed, so that the minor diameter (DK) of the
threaded portions (2, 3) once again corresponds to the diameter (DS) of the thread-free shank

portion (4) after the threads have been rolled.

15. A screw according to claim 1 and one of the preceding claims, characterized in that the length
of the threaded portions (2, 3) and the length of the shank portion (4), which may be thread-

free or else provided with a further thread, correspond to about one third of the total length

of the screw (1).
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