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[Fortsetzung auf der ndchsten Seite] 

(54) Title: SCREW AND DRIVE ELEMENT HAVING A CHAMFER 

(54) Bezeichnung: SCHRAUBE UND ANTRIEBSELEMENT MIT FASE 

2 (57) Abstract: Screw (100) for introducing into an underlying surface, 
having a screw shank (102) and a screw head (104) which adjoins the screw 

112 shank (102) and in which a drive (106) for driving the screw (100) in rotation 
by means of a drive element (600) is formed, wherein the drive (106) has a 
hollow-wing section (108) on the screw outer side, having a circular hollow 

10 B core (110) and hollow wings (112) provided around the circumference of the 
circle, wherein the drive (100) has a hollow-recess section (114) on the screw 
inner side, and wherein the drive (100) has a chamfer section (116) at a 

12 transition between the hollow-wing section (108) and the hollow-recess 
section (114), the outer surface (118) of said chamfer section (116) being 

* 104 182 angled with respect to an outer surface (120) of the hollow-wing section 
(108) and with respect to an outer surface (122) of the hollow-recess section 
(114).  

100 (57) Zusammenfassung: Schraube (100) zum Einbringen in einen 
Untergrund, aufweisend einen Schraubenschaft (102) und einen sich an den 

130 1 2 Schraubenschaft (102) anschlieenden Schraubenkopf (104), in dem ein 
2130 Antrieb (106) zum Drehantreiben der Schraube (100) mittels eines 

180 108 Antriebselements (600) ausgebildet ist, wobei der Antrieb (106) emen 
1 6116 schraubenauBenseitigen Hohlfligelabschnitt (108) mit kreisfdrmigem 

10 114 Hohlkern (110) und entlang des Kreisumfangs vorgesehenen Hohlfligeln 

8 (112) aufweist, wobei der Antrieb (100) einen schraubeninnenseitigen 
Hohlvertiefungsabschnitt (114) aufweist, und wobei der Antrieb (100) an 
einem Uibergang zwischen dem Hohlfligelabschnitt (108) und dem 

102 Hohlvertiefungsabschnitt (114) einen Fasenabschnitt (116) aufweist, dessen 
AuBenflche (118) gegeniber einer AuBenfliche (120) des 

Fig. 1 Hohlfligelabschnitts (108) und gegeniber einer AuBenfliche (122) des 
Hohlvertiefungsabschnitts (114) abgewinkelt ist.
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Screw and drive element with chamfer 

This application claims the benefit of the filing date of German Patent Application 

No. 10 2013 113 401.7 filed 03 December 2013, the disclosure of which is 

hereby incorporated herein by reference.  

Technical Field 

The invention relates to a screw, a drive element, an arrangement and a 

method for introducing a screw into an underground.  

Technological Background 

Any discussion of the prior art throughout the specification should in no 

way be considered as an admission that such prior art is widely known or forms 

part of common general knowledge in the field.  

Conventional screws and fixing elements, respectively, are known from 

DE 69308484 T2, US 6,951,158, EP 0,933,538 Al, DE 4244989 C2 and 

EP 0,488,541 Al.  

As components of a drive element which functionality act on a recess 

profile of a fixing element, according to US 4,464,957, wing surfaces only serve 

in an inclined section of the drive element.  

EP 0,524,617 Al discloses a screw which contains a recess for its drive 

which comprises an outer contour which deviates from the circular form. In the 

radial inner region and/or in the radial outer region of the recess, the side walls 

are formed from single surfaces which are located on a cone surface.  

In particular, screws with a so-called AW-drive are commercially available, 

which is formed as internal hexalobular with six circumferentially distributed 

wings and which in addition is penetrated by a truncated cone which ends at the 

inner diameter of the internal hexalobular at the bottom of the drive.  

Although the screws known from prior art have proved to be efficient, they 

can be prone to an undesirably breaking or shearing-off under heavy load or 

unfavorable surrounding circumstances in some cases. There is also still room for 

further improvement with respect to the ability of such a screw to be guided and 

(followed bv page 1a)
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centered by a drive element like a bit.  

Summary of the Invention 

Unless the context clearly requires otherwise, throughout the description 

and the claims, the words 'comprise', 'comprising' and the like are to be 

construed in an inclusive sense as opposed to an exclusive or exhaustive sense; 

that is to say in the sense of "including but not limited to".  

There may be a need for a screw and an associated drive element which 

have good properties with respect to the ability of the screw to be guided and 

centered, and provide a reliable protection of the screw head of the screw and 

the drive element against shearing-off.  

In one aspect of the present invention there is provided a screw for 

introducing into an underground, in particular rotary drivable by a drive element 

according to the present invention, wherein the screw comprises: 

a screw shaft; 

a screw head which is adjoining the screw shaft, in which a drive is formed 

for rotary driving the screw by means of a drive element; 

wherein the drive comprises a hollow wing section at an outer side of the 

screw with a circular hollow core and hollow wings provided along the 

circumference; 

wherein the drive comprises a hollow recess section at an inner side of the 

screw, in particular a hollow cone section; 

wherein the drive at a transition between the hollow wing section and the 

hollow recess section comprises a chamfer section whose outer surface is angled 

with respect to an outer surface of the hollow wing section and with respect to an 

outer surface of the hollow recess section; 

wherein extensions of the hollow wings extend up into the chamfer 

section; 

wherein the hollow wings from an end of the hollow wing section at an 

outer side of the screw up to the beginning of the chamfer section have a 

constant outer diameter; 

wherein the hollow core of the hollow wing section is, in particular 

conically, tapering towards the inner side of the screw.  

(followed bv oage 1b)
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In another aspect of the present invention there is provided a drive 

element for rotary driving a screw, in particular a screw according to the present 

invention, for introducing into an underground, wherein the drive element 

comprises: 

a wing section with a circular core and wings provided along the 

circumference; 

a recess section at an end side, in particular a cone section; 

a chamfer section at a transition between the wing section and the recess 

section, wherein an outer surface of the chamfer section is angled with respect to 

an outer surface of the wing section and with respect to an outer surface of the 

recess section; 

wherein the wings from an end of the wing section which is facing away 

from the drive of the screw in the rotary operation up to the beginning of the 

chamfer section have a constant outer diameter; 

wherein the core of the wing section is, in particular conically, tapering 

towards the recess section.  

In a still further aspect the present invention provides an arrangement for 

introducing a screw into an underground, wherein the arrangement comprises 

the screw which is formed according to the present invention and a drive element 

according to the present invention for rotary driving the screw for introducing the 

screw into the underground.  

In yet another aspect of the present invention there is provided a method 

for introducing a screw according to the present invention into an underground 

by a drive element according to the present invention, wherein the method 

comprises: 

engaging the hollow wings of the hollow wing section of the screw with the 

wings of the wing section of the drive element; 

engaging the extensions of the hollow wings in the chamfer section of the 

screw with the extensions of the wings of the chamfer section of the drive 

element; 

rotary driving the screw by means of the drive element.  

According to an embodiment of the present invention, a screw (for 

example made of metal) for introducing into an underground is provided, 

(followed by page 2)
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wherein the screw comprises a screw shaft and a screw head which is adjoining 

the screw shaft (directly, i.e. without an intermediate component, or indirectly, 

i.e. with one or multiple intermediate components between the screw shaft and 

the screw head), in which screw head a drive (as specially formed cavity which is 

delimited by a wall of the screw head, and in which a correspondingly formed 

drive element for rotary driving the screw can form-lockingly engage, in order to 

transmit a torque from the rotating drive element to the screw) is formed for 

rotary driving the screw by a drive element, wherein the drive comprises a 

hollow wing section at an outer side of the screw (in particular directly adjoining 

an exterior of the screw and transitioning to the exterior of the screw) with a 

circular hollow core and hollow wings which are provided along the circumference 

(in particular such that the hollow wings descriptively modulate a circumference 

profile on the imaginary circular hollow core), wherein the drive comprises a 

hollow recess section (which in particular may be formed as hollow cone section) 

at an inner side of the screw (in particular forming the bottom of the drive in the 

screw head), and wherein the drive at a transition (in an axial direction) between 

the hollow wing section and the hollow recess section comprises a chamfer 

section (a section with a fully circumferentially or at least in sections 

circumferentially surrounding chamfer, more particularly a, in a cross-section 

planar, flattening of the transition between the hollow wing section and the 

hollow recess section), whose outer surface is angled and tilted, respectively, 

with respect to an outer surface of the hollow wing section (in particular inwardly 

with respect to a screw axis) and with respect to an outer surface of the hollow 

recess section (in particular outwardly with respect to a screw axis).  

According to a further embodiment of the present invention, a drive 

element (for example at least partially made of metal) is provided for rotary 

driving a screw, in particular a screw with the above described features for 

introducing into an underground, wherein the drive element comprises a wing 

section with circular core and wings provided along the circumference (in 

particular such that the wings descriptively modulate a circumference profile on 

the imaginary circular core), a recess section at an end side (in particular a cone 

section), and a chamfer section (in particular a section with a fully 

circumferentially or at least in sections circumferentially surrounding chamfer, 

more particularly a, in the cross-section planar, flattening of the transition
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between the wing section and the recess section) at a transition (in the axial 

direction) between the wing section and the recess section, wherein an outer 

surface of the chamfer section is angled with respect to an outer surface of the 

wing section (in particular inwardly with respect to a rotation axis of the drive 

element) and with respect to an outer surface of the recess section (in particular 

inwardly with respect to a rotation axis of the drive element).  

According to yet another embodiment of the present invention, an 

arrangement for introducing a screw into an underground is provided, wherein 

the arrangement comprises the screw with the above described features and a 

drive element with the above described features for rotary driving the screw for 

introducing the screw into the underground (wherein the drive element and the 

drive of the screw may be formed with a substantially inverse form with respect 

to each other and, except of a clearance due to technical reasons and a tolerance 

due to manufacturing, respectively, may comprise substantially same 

dimensions).  

According to a yet further embodiment of the invention, a method for 

introducing a screw with the above described features into an underground by 

means of a drive element with the above described features is provided, wherein 

in the method, the hollow wings of the hollow wing section of the screw are 

engaged with the wings of the wing section of the drive element, the extensions 

of the hollow wings in the chamfer section of the screw are engaged with the 

extensions of the wings of the chamfer section of the drive element, and the 

screw is rotary driven by the drive element.  

In the context of this application, the term "wing" denotes each contour, 

each form feature, each profile, and each structural discontinuity at an otherwise 

circular cross-section of a drive of a screw and a corresponding drive element, 

respectively, for rotary driving the screw, which forms an outer contour (of the 

drive element) and an inner contour (of the drive in the screw head), 

respectively, which deviates from the circular form and cylindrical form, 

respectively. Such wings may be formed as at least in sections round (for 

example semicircle shaped) and/or at least in sections cornered (for example 

polygonal) bulges and indentations, respectively, and may be arranged 

symmetrically or asymmetrically around the circumference, in particular 

equidistant to each other. For example, two opposing hollow wings of the drive
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may form a longitudinal slit, four hollow wings which are pairwisely opposing 

each other may form a cross slit, or six circumferentially distributed and at least 

in sections round hollow wings may form an internal hexalobular.  

Correspondingly, two opposing wings of the drive element may form a slit 

shaped longitudinal body, four opposing wings may form a cross body, or six 

circumferentially distributed and at least in sections round wings may form an 

internal hexalobular body.  

According to an embodiment of the present invention, by providing a 

chamfer at an interface between profiled hollow wings and a, preferably non

profiled, hollow recess, it is possible to provide a wing profile which is especially 

long and elongated, respectively, in the axial direction of the screw, without that 

thereby a core diameter of the hollow wings assumes an extensively large 

dimension. By a wing profile which is elongated in the axial direction, an 

undesired tilting of a correspondingly formed drive element, when engaging in 

the drive of the screw, can be prevented and thereby a proper guiding and 

centering of the screw can be ensured, when introducing into the underground 

by the drive element. By keeping the core diameter of the hollow wings in limits 

and by preventing from an extensively large dimension, respectively, and also 

due to the described configuration of the drive, a sufficiently large remaining 

bottom thickness of the screw between the drive and an outer side of the screw 

head can be maintained, also the tendency of the screw for undesirably shearing

off, when actuating by the drive element, is very low. At the same time, a large 

torque can be transmitted from the drive element to the screw.  

In the following, additional exemplary embodiments of the screw, the drive 

element, the method and the arrangement are described.  

According to an exemplary embodiment, at the drive, the hollow wing 

section at the outer side of the screw may comprise a cylindrical shape at the 

outer side and a truncated cone shape at the inner side, the chamfer section may 

comprise a truncated cone shape respectively at the outer side and the inner 

side, and the hollow recess section may comprise merely a cone shape. In a 

corresponding manner, at the drive element, the wing section may comprise a 

cylindrical shape at the outer side and a truncated cone shape at the inner side, 

the chamfer section may comprise a truncated cone shape respectively at the
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outer side and at the inner side, and the recess section may comprise merely a 

cone shape. In particular, at the chamfer section of the drive (and at the chamfer 

section of the drive element), the smaller diameter of both truncated cones may 

be equal, such that descriptively both at a location are located radially on a same 

height. It has turned out, that such a design at a high robustness leads to an 

excellent torque transmission and to a secure grip.  

According to an exemplary embodiment of the screw, extensions of the 

hollow wings may extend up into the chamfer section. In a corresponding 

manner, at the drive element, extensions of the wings may extend up into the 

chamfer section. Descriptively, according to the invention, thus the axial length 

of the radial bumps may be enlarged beyond the hollow wing section and the 

wing section, respectively. Therefore, a screw can be provided which is well 

guidable and at the same time is protected against shearing-off.  

According to an exemplary embodiment of the screw, the hollow recess 

section (in particular formed as hollow cone section) may be free from hollow 

wings. In a corresponding manner, at the drive element, the recess section (in 

particular formed as cone section) may be free from wings. Thus, within the 

hollow recess section, the inner surface may be free from elevations and in the 

recess section, the outer surface may be free from elevations and smooth, 

respectively. Thereby, also an undesired contact between the bottom of the drive 

element and the bottom of the drive can be prevented and thereby a guiding of 

the screw, which is secured against tilting, by the drive element can be ensured.  

According to an exemplary embodiment of the screw, the hollow wings 

may - along the screw axis - from an end of the hollow wing section at an outer 

side of the screw up to a beginning of the chamfer section, have a constant and 

consistent outer diameter. In a corresponding manner, at the drive element the 

wings may - along the rotation axis of the drive element - from an end of the 

wing section which is facing away from the drive of the screw during the rotary 

operation up to the beginning of the chamfer section, have a constant and 

consistent outer diameter. Thereby, an efficient force transmission from the 

wings to the profiled wall of the screw which is adjoining the hollow wing sections 

is ensured by providing a consistently large contact surface in the axial direction 

between the hollow wings and the wings.
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According to an exemplary embodiment of the screw, the hollow core of 

the hollow wing section may be, in particular conically, tapering towards the 

bottom of the drive. In a corresponding manner, at the drive element, the core 

of the wing section may be, in particular conically, tapering towards the recess 

section. Such a conically tapering ensures an automatic self-centering and self

guiding, respectively, of the drive element when inserting into the drive of the 

screw head.  

According to an exemplary embodiment of the screw, an opening angle of 

a cone which is extrapolated from the chamfer section (and from an envelope of 

a part of the chamfer section which is axially tapering, respectively) may be 

larger than an opening angle of a cone which is extrapolated from the hollow 

wing section (and from an envelope of a part of the hollow wing section which is 

axially tapering, respectively). In a corresponding manner, at the drive element, 

an opening angle of a cone which is extrapolated from the chamfer section (and 

from an envelope of a part of the chamfer section which is axially tapering, 

respectively) may be larger than an opening angle of a cone which is 

extrapolated from the wing section (and from an envelope of a part of the wing 

section which is axially tapering, respectively). When the hollow core of the 

hollow wing section is tapering towards the interior of the screw, it may 

(regardless of the tapering-free design of the hollow wings and the wings, 

respectively) be denoted as hollow truncated cone shaped, and to this shape a 

corresponding cone can be assigned. According to an exemplary embodiment, an 

opening angle of the hollow recess section which is formed as hollow cone 

section is larger than an opening angle of a cone which is extrapolated from the 

chamfer section of the screw. In a corresponding manner, at that drive element, 

an opening angle of the recess section which is formed as cone section may be 

larger than an opening angle of a cone which is extrapolated from the chamfer 

section of the drive element. Descriptively, therefore the cone slope in the region 

of the hollow wing section may be steeper (and closer to the screw axis, 

respectively) than in the region of the chamfer section, and at the same time in 

the region of the chamfer section steeper (and closer to the screw axis, 

respectively) than in the hollow cone section. Thereby, an indeed stage-like but 

gentle adaptation of the slope of the wall in the drive is enabled. The same 

applies for the adaptation of the slope of the single sections in the drive element.
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According to an exemplary embodiment of the screw, the outer surface of 

the chamfer section (and the axially tapering part of the outer surface of the 

chamfer section, respectively) may be located on a cone with an opening angle in 

a range between approximately 500 and approximately 1300, in particular with 

an opening angle in a range between approximately 600 and approximately 

1200, more particularly with an opening angle in a range between approximately 

800 and approximately 1000. In particular a chamfer opening angle at the drive 

of approximately 900 (which corresponds to a chamfer of approximately 450 with 

respect to a screw axis) has turned out as especially advantageous. In a 

corresponding manner, at the drive element, the outer surface of the chamfer 

section (and the axially tapering part of the outer surface of the chamfer section) 

may be located on a cone with an opening angle in a range between 

approximately 500 and approximately 1300, in particular with an opening angle 

in a range between approximately 600 and approximately 1200, more particularly 

with an opening angle in a range between approximately 800 and approximately 

1000. In particular, a chamfer opening angle at the drive element of 

approximately 900 (which corresponds to a chamfer of approximately 450 with 

respect to a rotation axis of the drive element) has turned out as especially 

advantageous. Thereby, with a sufficiently big axial length of the section of the 

drive which is provided with hollow wings, a high and reproducible force 

transmission from the drive element to the screw can be effected without a 

mechanical overloading of the screw.  

According to an exemplary embodiment of the screw, an opening angle of 

the hollow cone section may be in a range between approximately 1000 and 

approximately 1700, in particular in a range between approximately 1100 and 

approximately 1700, more particularly in a range between approximately 1300 

and approximately 1500. In a corresponding manner, at the drive element, an 

opening angle of the cone section may be in a range between approximately 

1000 and approximately 1700, in particular in a range between approximately 

1100 and approximately 1700, more particularly in a range between 

approximately 130c and approximately 1500, An angle of respectively ca. 1400 

has turned out as especially advantageous. By forming the cone section at the 

side of the bottom with a sufficiently large opening angle, the remaining bottom 

thickness between the bottom of the drive and the outer side of the screw head
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can be kept so large, that a screw breaking, when rotary actuating, is reliably 

avoided.  

According to an exemplary embodiment of the screw, a ratio between a 

hollow wing outer diameter (thus a diameter at the location of the hollow wings 

where these have a maximum distance with respect to the screw axis) and a 

hollow wing inner diameter (thus a diameter at that location of the hollow wings 

where these have a minimum distance with respect to the screw axis) may be 

larger than approximately 1,42, in particular larger than approximately 1,44, 

more particularly in a range between approximately 1,43 and approximately 

1,60. In a corresponding manner, at the drive element, a ratio between a wing 

outer diameter (thus a diameter at the location of the wings where these have a 

maximum distance with respect to the rotation axis of the drive element) and a 

wing inner diameter (thus a diameter at the location of the wing where these 

have a minimum distance with respect to the rotation axis of the drive element) 

may be larger than approximately 1,42, in particular larger than approximately 

1,44, more particularly in a range between approximately 1,43 and 

approximately 1,60. The mentioned ratios preferably shall be larger than 1,40, in 

order to achieve an additional improvement of the guiding properties and the 

centering properties at a large torque transmission.  

According to an exemplary embodiment of the screw, at a radially 

innermost section of one or more of the hollow wings, a respective wing edge 

(thus a location with an abrupt change of the slope in the wing course). In a 

corresponding manner, at the drive element, at a radially innermost section of at 

least a part of the wings, a respective wing edge may be formed, wherein the 

wing edge is in particular formed of two surfaces sections which are abutting 

against each other and which are free from curvature at the border region, more 

particularly with a wing edge angle in a range between approximately 1200 and 

approximately 1600. In contrast to a completely round design of the hollow 

wings/wings at the radially innermost section, by forming a wing edge at the 

intersection of two, at least in sections linear, lines with a preferably obtuse 

angle (for example in a range between 1200 and 1600), a wing widening can be 

promoted, in order to design the ratio of the wing outer diameter with respect to 

the wing core diameter sufficiently large. Thereby, and undesired bearing of the
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drive element at the bottom of the drive can be made more improbable, which 

would cause a disturbance of the guiding of the screw by the drive element.  

According to an exemplary embodiment of the screw, six wings may be 

arranged along the circumference (alternatively, also four or eight wings which 

are arranged along the circumference are possible, for example). In a 

corresponding manner, at the drive element, six wings may be arranged along 

the circumference. The resulting form at the outer side of the drive and at a 

corresponding location of the drive element may correspond to an internal 

hexalobular and a Torx@-geometry, for example.  

According to an exemplary embodiment of the screw, the screw head may 

be a counter sunk head. Advantageously, when forming the screw head as 

countersunk head, an opening angle of the outer surface of the countersunk 

head may be formed such that it deviates from an opening angle of a cone which 

is assigned to the chamfer section of the screw preferably less than 104, further 

preferably less than 54, Thus, and undesired extensive reduction of the 

remaining bottom thickness of the screw can be avoided and therefore a break

proof screw can be provided.  

According to an exemplary embodiment, the screw, in particular a wood 

screw or a metal drilling screw, can be configured as self drilling (i.e. drilling a 

hole into the underground without pre-drilling) and/or a self cutting (i.e. cutting 

a thread into the underground with or without pre-drilling) screw. Especially in 

such screws, the requirements with regard to the ability to be guided and 

centered and with regard to the protection against shearing-off when high forces 

are acting during self drilling and self cutting, respectively, are especially 

important and the inventive measures are therefore especially effective.  

According to an exemplary embodiment, the drive element can be 

configured as a bit. A bit in particular denotes an exchangeable screwdriver wing 

without a handle for a certain screw head profile. The, for example hexagonal, 

accommodation may be formed such that it can be form-lockingly inserted in a 

correspondingly formed bit holder (for example of a hand piece of a screwdriver 

or a battery-powered screwdriver).  

According to another exemplary embodiment, the drive element may be 

configured as a wrench. A wrench may be a (for example substantially L-shaped) 

hand tool for tightening or loosening of screws with a fitting drive profile. Such a
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wrench can be put on the drive profile in the screw head can be actuated in the 

direction of rotation.  

According to yet another exemplary embodiment, the drive element may 

be configured as screwdriver with a hand piece which can be rotary actuated by 

a user, which hand piece is adjoining the wing section. Such a screwdriver may 

be a tool with a certain head shape by which screws are screwed into or out of 

undergrounds and materials, respectively.  

According to an exemplary embodiment, the screw and the drive element 

may be adapted to each other, such that, when engaging the drive element into 

the drive of the screw, a direct contact of a boundary wall of the hollow recess 

section is made impossible by means of the recess section. For example, during 

rotary operation, only the screw head wall at the hollow wing section and the 

wing section are contacting each other, and the screw head wall at the chamfer 

section of the screw and the chamfer section of the drive element are contacting 

each other, but not the boundary wall of the hollow recess section and the recess 

section. Thereby, a minimum distance of, for example, 0,2 mm up to 0,4 mm 

between the tip of the drive element and a bottom of the drive of the screw can 

always be maintained, for example. A contacting which is avoided by this 

measure, would negatively impair the guiding of the screw by the drive element.  

The described architecture for forming a drive for a screw is compatible 

with different types of screws and with different forms of screw heads. As 

screws, both, such with a full thread or a partial thread at the screw shaft, or 

also drilling screws can be used. The inventive architecture is also especially 

advantageously utilizable for self drilling screws, since in these, a reliable guiding 

and centering during inserting is especially important. With regard to the head 

forms of inventive screws, both, countersunk head screws and such with head 

forms like that of the AMO-screw of the company WOrth can be utilized. Possible 

undergrounds in which the screw can be introduced, are wood, stone, concrete, 

metal, etc.  

According to an exemplary embodiment, thus, descriptively the central 

region of the drive and the drive element, respectively, can be elongated, a (for 

example 454-) chamfer can be attached and thereby an axial elongation of the 

wings and the hollow wings, respectively, can be achieved. Also a radial widening 

of the wings and the hollow wings, respectively, is possible. The flanks and ends,
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respectively, of the recesses may be arranged with an angle of for example 1400, 

in order to establish a compatibility with an internal hexalobular-bit.  

Also a rounding of the front contour is advantageous, for example with a 

radius in a range between 0,1 mm and 0,4 mm, whereby the life quantity of an 

extrusion punch for manufacturing the screw can be increased.  

According to an exemplary embodiment, the drive of the screw in a cross

sectional view has such a design, that originating from the hollow wing section at 

an outer side of the screw, it bends for the first time inwardly to the chamfer 

section which is directly (that is, without further intermediate section) adjoining, 

and originating from the chamfer section, it bends for a second time towards a 

hollow recess section at an inner side of the screw which is directly (that is, 

without further intermediate section) adjoining thereto, which hollow recess 

section in turn is running towards and end point at an inner side of the screw. In 

the cross-sectional view, the hollow wing section, the chamfer section, and the 

hollow recess section may each have a straight-lined outer contour. From the 

outside to the inside, in the cross-section, the drive may thus form a 

continuously concave structure without forming convex intermediate regions in 

sections (compare for example figure 1). Thereby, a simple construction with a 

axially long acting connection to a drive element is provided, without that a 

remaining bottom thickness of the screw had becomes too small (which in turn 

reduces the risk of undesired shearing-off). Since the hollow wings and their 

cantilevers, respectively, can be located radially far outside due to the described 

geometry, with such a screw, an especially large amount of torque can be 

transmitted.  

According to an exemplary embodiment, in a corresponding manner, the 

drive element in a cross-sectional view has such a design that it, originating from 

a wing section which is at an outer side of the screw in operation, bends for a 

first time inwardly to the chamfer section which is directly (that is, without 

further intermediate section) adjoining, and originating from the chamfer section 

bends for a second time towards a recess section which is directly (that is, 

without further intermediate section) adjoining thereto, and which is at an inner 

side of the screw in operation, which recess section in turn is running towards an 

end point which is at an inner side of the screw in operation. In the cross

sectional view, the wing section, the chamfer section and the recess section may
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each have a straight-lined outer contour. From the outside to the inside, in the 

cross-section, the drive element may thus form a continuously convex structure 

without concave intermediate regions in sections (compare for example figure 6).  

In the following, exemplary embodiments of the present invention are 

described in detail with reference to the following figures.  

Detailed Description of Exemplary Embodiments 

Figure 1 shows a plan view and a cross-sectional view of a screw according 

to an exemplary embodiment of the invention.  

Figure 1A shows an enlarged cross-sectional view of a screw head of the 

screw with a drive according to figure 1.  

Figure 2 shows a plan view and a cross-sectional view of a screw according 

to another exemplary embodiment of the invention.  

Figure 3 shows a plan view and a cross-sectional view of a screw according 

to yet another exemplary embodiment of the invention.  

Figure 4 shows a plan view and two side views of a tool for manufacturing 

a screw according to an exemplary embodiment of the invention.  

Figure 5 shows an enlarged section of a wing forming profile of the tool 

according to figure 4 for forming hollow wings of a drive of a screw according to 

an exemplary embodiment of the invention.  

Figure 5A shows an enlarged cross-sectional view of the tool according to 

figure 4.  

Figure 6 shows two side views and a plan view of a drive element for 

driving a screw according to an exemplary embodiment of the invention 

Same or similar components in different figures are provided with the 

same reference signs.  

Before, referring to the figures, exemplary embodiments of the invention 

are described, some general aspects of the invention shall be explained: 

In conventional screws, there is often the limitation that many drive sizes 

are required. When the ratio between a penetration depth of a cone or a 

truncated cone of a drive element with respect to the diameter of the cone or the 

truncated cone becomes too small at the tip (for example becomes <0,55), the 

guiding and centering of the screw by the drive element may become critical.  

Further, at screw diameters which are large with respect to the drive element,
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the breaking torque of the drive element is often small. Also, the remaining 

bottom thickness (i.e. a smallest distance between internal drive and an outer 

side of the head) may become critically small when the entry diameter and the 

penetration depth, respectively, is too large. Further, - in particular in self drilling 

screws - a higher torque transmission may be desired as achievable with 

conventional screws.  

In the following, referring to the figures, a screw concept according to 

exemplary embodiments is described which overcomes the above limitations at 

least partially and fulfills the mentioned requirements, respectively.  

Figure 1 shows a plan view and a cross-sectional view of a screw 100 

according to an exemplary embodiment of the invention. Figure 1A shows an 

enlarged cross-sectional view of a sub-portion of the screw 100 according to 

figure 1.  

The metallic screw 100 shown in figure 1 and figure 1A is configured for 

introducing into an underground (for example a wall) which is not shown in the 

figure, and is rotary drivable by a drive element 600 shown in figure 6. The, for 

example self drilling, screw 100 comprises a screw shaft 102 which is shown only 

schematically and in sections, respectively, which in an end-section may be 

tapering towards the end of the screw (not shown) towards a screw tip. An outer 

contour of the screw shaft 102 may comprise a thread, in particular a self cutting 

thread, in order to cut a thread into the underground in which the screw 100 is 

to be mounted.  

At the screw shaft 102, a screw head 104 formed as a counter sunk head 

is axially adjoining - here directly (that is, without intermediate element or 

intermediate section) or alternatively indirectly (that is, with intermediate 

element or intermediate section), in which a drive 106 (i.e. a recess delimited in 

a special form in the screw head 104) for rotary driving the screw 100 by means 

of the drive element 600 shown in figure 6. By means of the drive 106 in the 

screw head 104, a drive profile is formed which may form-lockingly engage the 

drive element 600 with a clearance, in order to be able to transmit a drive force 

to the screw 100.  

As can be easily seen in the plan view and the sectional view of figure 1, 

the drive 106 comprises a hollow wing section 108 at an outer side of the screw 

with a circular hollow core 110 and six hollow wings 112 which are arranged
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symmetrically along the circumference. This contour may also be denoted as 

internal hexalobular. Further, the drive 100 comprises a hollow cone section 114 

at an inner side of the screw which defines a bottom of the drive 106.  

At an axial transition between the hollow wing section 108 and the hollow 

cone section 114, the drive 100 comprises a chamfer section 116 whose outer 

surface 118 which can be seen in the cross-section is tilted and angled, 

respectively, with respect to an outer surface 120 of the hollow wing section 108 

which can be seen in the cross-section, away from the screw axis, and with 

respect to an outer surface 122 of the hollow cone section 114 which can be seen 

in the cross-section, towards the screw axis. Extensions of the hollow wings 112 

extend up into the chamfer section 116. In contrast to this, the hollow cone 

section 114 is free from hollow wings 112 and smooth. The hollow wings 112, 

from an end of the hollow wing section 108 at an outer side of the screw up the 

beginning of the chamfer section 116, have a constant outer diameter A. The 

hollow core 110 of the hollow wing section 108 is conically tapering at an inner 

side of the screw which can be seen by means of inclined surfaces 130. Insofar, 

the hollow wing section 108, except of the hollow wings 112, can be assumed as 

partially truncated cone shaped.  

As can be easily seen by means of figure 1, also compare with a detail 

view 180 of the drive 106, and figure 1A, an opening angle a of a cone (see 

dashed line) which is extrapolated from the chamfer section 116 is larger than an 

opening angle 1 of a cone which is extrapolated from the hollow wing section 108 

(in the detail view 180, 3/2 can be seen). The opening angle 3 is for example 

approximately 12*, and may, more generally, for example be in a range between 

50 and 200. Further, an opening angle y of the hollow cone section 114 is larger 

than the opening angle a of the cone which is extrapolated from the chamfer 

section 116. The outer surface 118 of the chamfer section 116 is located on an 

extrapolated cone (see dashed line) with the opening angle a of approximately 

900. The inclination of the outer surface 118 of the chamfer section 116 with 

respect to the vertical of figure 1 and with respect to the screw axis, 

respectively, thus is approximately 450, such that it can be denoted as a 45*

chamfer. The opening angle y of the hollow cone section 114 is approximately 

1400. The inclination of the outer surface 122 of the hollow cone section 114 with 

respect to the vertical according to figure 1 and with respect to the screw axis,
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respectively, is therefore approximately 700. The screw head 104 is a counter 

sunk head with an opening angle 5 of approximately 904. Therefore, the outer 

surface 118 runs approximately in parallel with respect to an outer surface of the 

screw head 104 which is formed as countersunk head.  

From the plan view of figure 1, a hollow wing outer diameter A and a 

hollow wing inner diameter (or wing-core diameter) B can be taken. A ratio 

between the hollow wing outer diameter A and the hollow wing inner diameter B 

is approximately 1,45.  

When for manufacturing the screw 100 according to figure 1 and figure 1A, 

a tool 400 according to figure 4 and figure 5 is utilized, the hollow wings 112 at 

the location which is nearest to the center point have a wing edge 182 instead of 

an edge-free curvature. As will be described with reference to figure 4 and figure 

5, thereby an undesired bearing of the drive element 600 on the bottom of the 

drive 106 in the screw head 104 can be prevented.  

The screw 100 shown in figure 1 has an outer diameter of 03,5 mm.  

With respect to conventional screws concepts, with the screw 100, an axial 

elongation of the truncated cone like hollow wing section 108 can be achieved, 

wherein also the core diameter B (i.e. the inner diameter of the internal 

hexalobular profile) can be kept sufficiently small. Due to the fact that 

consequently the ratio A/B may assume a sufficiently large value of, for example, 

approximately 1,45 (may be in particular outside of tolerances larger than 1,4), 

the truncated cone at the front side at the tip may become descriptively radially 

smaller. This elongation can be adapted in the screw 100 to the same remaining 

bottom thickness and being compensated, respectively, by attaching the chamfer 

section 116 (corresponding to an opening angle a=900), i.e. the chamfer of 450 

with respect to an axial screw direction. This leads to an improved stability and 

guiding and centering of the screw 100 during a rotary actuation by the drive 

element 600, since the ratio of the penetration depth of the truncated cone with 

respect to the diameter of the truncated cone becomes larger at the tip. Further, 

an improved torque transmission occurs, since more force transmission surface is 

available. By an elongated forming of the central region of the drive element 600 

which is formed as a bit, for example, the reduction of the B-measure and 

providing the chamfer section 118, therefore a high torque transmission from the 

drive element 600 to the screw 100 can be enabled (with a same penetration
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depth outside at the delimiting drive depth). By means of the elongation of the 

truncated cone, also an axial elongation of the hollow wings 112 with respect to 

the center line of the wing surface is accompanying, which further promotes the 

improved torque transmission. Thereby, also in a screw 100 which is relatively 

small with respect to the size of the drive, a safe guiding and centering of the 

screw 100 with a larger drive 106 (and with a larger bit size, respectively) can be 

achieved. By the radial and axial enlargement of the hollow wings 112, the drive 

element 600 (for example the bit) is protected from undesired shearing-off 

during screwing of large, long screws 100. A further advantage is that a screw 

100 with the described drive 106 can also be driven by conventional bits (for 

example by conventional AW-bits). In addition, screwing such screws 100 by 

means of a TX-bit (Torx@) is possible.  

A chamfer (with respect to a screw axis) at an end of the wing of the drive 

element 600 and the drive 106, respectively, is advantageous since it can be 

adapted to the form of a counter sunk head as screw head 104.  

Figure 2 shows a plan view and a cross-sectional view of a screw 100 

according to another exemplary embodiment of the invention. The screw 100 

shown in figure 2 has an outer diameter of 06 mm.  

Figure 3 shows a plan view and a cross-sectional view of a screw 100 

according to yet another embodiment of the invention. The screw 100 shown in 

figure 3 has an outer diameter of o8 mm.  

Figure 4 shows a plan view and two side views of a tool 400 for 

manufacturing a screw 100 according to an exemplary embodiment of the 

invention. Figure 5 shows an enlarged section of a wing forming profile 500 of 

the tool 400 according to figure 4 for forming hollow wings 112 of a screw 100 

according to an exemplary embodiment of the invention. Figure 5A shows an 

enlarged cross-sectional-view of the tool 400 according to figure 4.  

The tool 400 is used for forming a drive 106 with the geometry shown in 

figure 1 to figure 3 in a screw blank. This is carried out by a cold massive 

forming of material of the screw head 104 by the tool 400, optionally followed by 

a machining post-processing step. The form of a tool head 402 of the tool 400 

therefore is substantially inverse to that of the drive 106 of the screw 100.  

As described above, according to an exemplary embodiment of the 

invention, the B-measure according to figure 1 can be reduced with respect to a
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conventional screw with AW-drive. By means of this reduction of the B-measure, 

at an internal hexalobular-bit, under unfavorable circumstances, a bearing of the 

same in regions may occur, in which the drive 106 is not filled up to the 

conventional B-measure by means of the truncated cone. In order to suppress 

such a bearing (which can negatively influence the torque transmission to the 

screw 100 by the drive element 600), the wing width of the external 

hexalobulars can be widened, and under formation of an edge 506 instead of a 

circular radius of the conventional form, two straight-lined lines 502, 504 which 

together enclose an angle E (of 1400, for example) with comparably small 

radiuses, which are tangential thereto, can be inserted.  

The screw 100 with the described drive 106 allows a reduction of the B

measure, but is formable by extrusion with a low tool wear. With a drive 106 

according to an exemplary embodiment, a large region of the reduced B-measure 

can be filled up again by the cone which is located inside. In the front region at 

the side of the tip, the ratio is reduced by attaching the chamfer. By merely 

reducing the B-measure, at an internal hexalobular bit, a bearing of the same 

would occur in the regions where the screw drive is not filled up to a previous B

measure. In order to prevent this bearing, the wing width of the external 

hexalobular can be increased and instead of the inner radius of the conventional 

form, two (preferably straight-lined or at least approximately straight-lined) lines 

502, 504 (which together may enclose an angle of approximately 1400) can be 

inserted tangentially thereto in smaller radiuses. This is a further reason why 

widening the hollow wings 112 in the manner shown in figure 1 may be 

advantageous.  

Figure 6 shows two side views and a plan view of a drive element 600 

which is formed as a bit for driving a screw 100 according to an exemplary 

embodiment of the invention.  

The drive element 600 contains an insertion section 650 for inserting into 

a battery-powered screwdriver or that like, in order to rotary drive a screw 100 

which is shown in figure 1 to figure 3 by means of a drive section 652 of the 

drive element 600, in order to introduce the screw 100 into an underground.  

Alternatively, the drive section 652 may also be formed as an end section of a 

wrench or a screwdriver not shown in the figure, which can be rotary operated at 

a handle by a user, in order to introduce the screw 100 into the underground.
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The drive element 600 comprises a wing section 604 with a circular core 

606 and six wings 608 provided along the circumference, a cone section 602 at 

an end side and a chamfer section 610 at a transition between the wing section 

604 and the cone section 602. An outer surface 612 of the chamfer section 610 

is angled with respect to an outer surface 614 of the wing section 604 and with 

respect to an outer surface 616 of the cone section 602. Extensions of the wings 

608 extend up into the chamfer section 610. The cone section 602, in contrast, is 

free from wings 608 and smooth. The wings 608, from an end of the wing section 

604 which is adjoining the insertion section 650 up to the beginning of the 

chamfer section 610, have a constant outer diameter. The core of the wing 

section 604, in contrast, is conically tapering towards the cone section 602.  

An opening angle a' of a cone (see dashed line in the detail view 680) 

which is extrapolated from the chamfer section 610 is larger than an opening 

angle (this one substantially corresponds to the opening angle which is denoted 

as 3 in figure 1 and is not shown in figure 6) of a cone which is extrapolated from 

the wing section 604. An opening angle y' of the cone section 602 is larger than 

the opening angle a' of the cone which is extrapolated from the chamfer section 

610. The outer surface 612 of the chamfer section 610 thus is located on a cone 

with the opening angle a' of 900. The opening angle y' of the cone section 602 is 

1400 in the shown embodiment.  

A ratio between a wing outer diameter A' and a wing inner diameter B' is 

approximately 1,45 in the shown embodiment.  

A screw 100 according to figure 1 to figure 3 and a drive element 600 

which is cooperating with it and rotary driving it, respectively, form an inventive 

arrangement and are adapted to each other, such that when the drive element 

600 engages in the drive 106 of the screw 100, a direct contact between a 

boundary wall of the hollow cone section 114 and the cone section 602 

mechanically made impossible and always a minimum distance of, for example, 

0,2 mm to 0,4 mm remains between the tip of the drive element 600 and a 

bottom of the drive 106 of the screw 100. A thereby avoided contacting would 

negatively impair the guiding of the screw 100 by the drive element 600. The 

mentioned effect can be accomplished by a corresponding form and dimension of 

the screw 100 and the drive element 600.
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Complementary, it should be noted that "comprising" does not exclude 

other elements or steps, and "a" or "an" does not exclude a multiplicity. Further, 

it should be noted that features or steps which are described with reference to 

one of the above embodiments can also be used in combination with other 

features or steps of other above described embodiments. Reference signs in the 

claims shall not be considered as limitation.
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Claims 

The claims defining the invention are as follows: 

1. Screw for introducing into an underground, in particular rotary drivable by a 

drive element according to any one of claims 12 to 21, wherein the screw 

comprises: 

a screw shaft; 

a screw head which is adjoining the screw shaft, in which a drive is formed 

for rotary driving the screw by means of a drive element; 

wherein the drive comprises a hollow wing section at an outer side of the 

screw with a circular hollow core and hollow wings provided along the 

circumference; 

wherein the drive comprises a hollow recess section at an inner side of the 

screw, in particular a hollow cone section; 

wherein the drive at a transition between the hollow wing section and the 

hollow recess section comprises a chamfer section whose outer surface is angled 

with respect to an outer surface of the hollow wing section and with respect to an 

outer surface of the hollow recess section; 

wherein extensions of the hollow wings extend up into the chamfer 

section; 

wherein the hollow wings from an end of the hollow wing section at an 

outer side of the screw up to the beginning of the chamfer section have a 

constant outer diameter; 

wherein the hollow core of the hollow wing section is, in particular 

conically, tapering towards the inner side of the screw.  

2. Screw according to claim 1, wherein the drive of the screw in a cross-sectional 

view has such a shape, that the drive originating from the hollow wing section at 

an outer side of the screw bends for a first time inwardly to the chamfer section 

which is directly adjoining, and originating from the chamfer section bends for a 

second time towards the hollow recess section at an inner side of the screw 

which is directly adjoining thereto, which hollow recess section in turn is running 

towards an end point at an inner side of the screw.
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3. Screw according to claim 1 or 2, wherein the hollow recess section is free from 

hollow wings, in particular comprises a smooth outer surface.  

4. Screw according to any one of claims 1 to 3, wherein an opening angle of a 

cone which is extrapolated from the chamfer section is larger than an opening 

angle of a cone which is extrapolated from the hollow wing section.  

5. Screw according to any one of claims 1 to 4, wherein an opening angle of the 

hollow recess section which is formed as hollow cone section is larger than an 

opening angle of a cone which is extrapolated from the chamfer section.  

6. Screw according to any one of claims 1 to 5, wherein the outer surface of the 

chamfer section is located on a cone with an opening angle in a range between 

500 and 1300, in particular with an opening angle in a range between 600 and 

1200, more particularly with an opening angle in a range between 800 and 1000.  

7. Screw according to any one of claims 1 to 6, wherein an opening angle of the 

hollow recess section which is formed as hollow cone section is in a range 

between 1000 and 1700, in particular in a range between 1100 and 1700, more 

particularly in a range between 1300 and 1500.  

8. Screw according to any one of claims 1 to 7, wherein a ratio between a hollow 

wing outer diameter and a hollow wing inner diameter is larger than 1,42, in 

particular larger than 1,44, more particularly in a range between 1,43 and 1,60.  

9. Screw according to any one of claims 1 to 8, wherein at a radially innermost 

section of at least a part of the hollow wings, a respective wing edge is formed, 

wherein the wing edge is in particular formed by two surface sections which are 

abutting against each other and which are free from curvature at a border 

region, more particularly with a wing edge angle in a range between 1200 and 

1600.  

10. Screw according to any one of claims 1 to 9, wherein the screw head is a 

counter sunk head or a fillister head.
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11. Screw according to any one of claims 1 to 10, wherein the screw is 

configured as a self drilling and/or self cutting screw, in particular as a wood 

screw or a metal drilling screw.  

12. Drive element for rotary driving a screw, in particular a screw according to 

any one of claims 1 to 11, for introducing into an underground, wherein the drive 

element comprises: 

a wing section with a circular core and wings provided along the 

circumference; 

a recess section at an end side, in particular a cone section; 

a chamfer section at a transition between the wing section and the recess 

section, wherein an outer surface of the chamfer section is angled with respect to 

an outer surface of the wing section and with respect to an outer surface of the 

recess section; 

wherein the wings from an end of the wing section which is facing away 

from the drive of the screw in the rotary operation up to the beginning of the 

chamfer section have a constant outer diameter; 

wherein the core of the wing section is, in particular conically, tapering 

towards the recess section.  

13. Drive element according to claim 12, wherein extensions of the wings extend 

up into the chamfer section.  

14. Drive element according to claim 12 or 13, wherein the recess section is free 

from wings, in particular comprises a smooth outer surface.  

15. Drive element according to any one of claims 12 to 14, wherein an opening 

angle of a cone which is extrapolated from the chamfer section is larger than an 

opening angle of a cone which is extrapolated from the wing section.  

16. Drive element according to any one of claims 12 to 15, wherein an opening 

angle of the recess section which is formed as cone section is larger than an 

opening angle of a cone which is extrapolated from the chamfer section.
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17. Drive element according to any one of claims 12 to 16, wherein the outer 

surface of the chamfer section is located on a cone with an opening angle in an 

range between 50* and 1300, in particular with an opening angle in a range 

between 600 and 1200, more particularly with an opening angle in a range 

between 800 and 100 .  

18. Drive element according to any one of claims 12 to 17, wherein an opening 

angle of the recess section which is formed as cone section is in a range between 

1000 and 1700, in particular in a range between 1100 and 1700, more 

particularly in a range between 1300 and 1500.  

19. Drive element according to any one of claims 12 to 18, wherein a ratio 

between a wing outer diameter and a wing inner diameter is larger than 1,42, in 

particular larger than 1,44, more particularly in a range between 1,43 and 1,60.  

20. Drive element according to any one of claims 12 to 19, wherein at a radially 

innermost section of at least a part of the wings a respective wing edge is 

formed, wherein the wing edge in particular is formed by two surface sections 

which are abutting against each other and which are free from curvature at a 

border region, more particularly with a wing edge angle in a range between 1200 

and 1600.  

21. Drive element according to any one of claims 12 to 20, wherein the drive 

element is configured as a bit, as a wrench or as a screwdriver.  

22. Arrangement for introducing a screw into an underground, wherein the 

arrangement comprises: 

the screw which is formed according to any one of claims 1 to 11; and 

a drive element according to any one of claims 12 to 21 for rotary driving 

the screw for introducing the screw into the underground.  

23. Arrangement according to claim 22, wherein the screw and the drive element 

are adapted to each other, such that, when engaging the drive element into the
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drive of the screw, a direct contact of a boundary wall of the hollow recess 

section is made impossible by means of the recess section.  

24. Method for introducing a screw according to any one of claims 1 to 11 into an 

underground by a drive element according to any one of claims 12 to 21, 

wherein the method comprises: 

engaging the hollow wings of the hollow wing section of the screw with the 

wings of the wing section of the drive element; 

engaging the extensions of the hollow wings in the chamfer section of the 

screw with the extensions of the wings of the chamfer section of the drive 

element; 

rotary driving the screw by means of the drive element.
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