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Screwing tool, in particular screwdriver

The invention concerns a screwing tool according to
. the introductory part of claim 1.

A screwing tool for polygon socket screws is known
from DE-A-3 206 494, wherein two polygon corners adjacent
to each other are connected by two convexly shaped flank
sections, forming a wedge in the central region of each
flank. As the wedge is set back from a tangent applied to
the convexly shaped flank sections, the area of force
application is reduced, associated with the fact that only
a reduced torque can be transmitted too.

. It is the object of the invention to design a screwing
tool of the kind in question in a manner for ease of
manufacture in such a way that, in relationship to the size
of the screwing tool, optimum torques can be transmitted.

This object is achieved in a generic screwing tool by
the characteristics indicated in the characterising part of
claim 1.

The subsidiary claims concern advantageous develop-
ments of the solution according to the invention.

As a result of such a design a screwing tool, in
particular a screwdriver for polygon socket screws, in
particular hexagon socket screws, of increased service-
ability is provided. 1In relatiohship to the size of the
screwing tool or its working end, optimum torques can be
transmitted. This results from the fact that the convexly
extending flank sections in the central region of each
flank are separated from each other by a non-convexly
extending intermediate section. Further, there is a set-
back arrangement of the ends at the polygon corners of the
convexly extending sections relative to the rectilinear
extension of the two end points of the intermediate
section. This means that, when the screwing tool is put
into operation and a torque is applied, each flank with a
convexly extending flank section and the non-convexly
extending intermediate section or a partial length thereof
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‘pa-r_it‘i'cul ar screwdriver or screwdriver bit for pJ%§HE§BU§§tBE§Ur ews,
lL..A”particul ar hexagon socket screws, with flanks of i dentR&®:

construction in the circunferential direction. Scr thls
kind are known in the state of the art under the trad mm M
Al so known in the state of the art are polygon screw ng Ich are

designed with flanks specially adapted to the internal socket shape, for
exanpl e from Usmes into contact with the corresponding hexagon socket

face of the screw. With increasing torque, taking into
account the deformation at the screw head, the result is a
constantly increasing area of support, associated with the
optimum transmission of a torque mentioned hereinbefore.
On account of the constantly increasing area of support, a
cam-out effect 1s also counteracted; this means that the
screwing tool, in particular the screwdriver, remains with
its working end engaged with the polygon socket of the
screw. Owing to the set-back ends at the polygon corners,
easy introduction of the working end into the polygon
socket is made possible, even if the corners thereof are
slightly rounded due to manufacturing tolerances. The
effect is therefore always that the flanks with their
convexly extending flank sections and the non-convexly
directed intermediate sections come into contact with the
pelygon faces of the polygon socket. On account of the
non;convexly extending intermediate section between the
convex flank sections of each flank, obtuse-angled, almost
180° corners are formed, which in combination with the ends
at the polygon corners e.g. from a hexagon make -an
octadecagon. The convexly extending flank sections are
formed by curves which project beyond the connecting line
between the corners of the intermediate sections and the
ends at the polygon corners. It proves to be an advantage
that the intermediate sections extend rectilinearly. This
also accommodates easy production of the working end of the
screwing tool. With regard to good torque transmission, it
proves to be advantageous that each convexly extending
flank section has more than twice the length of the
intermediate section. With a screwdriver for hexagon
socket screws, a ratio of 4:1 between flank section and
intermediate section is recommended. Upward or downward
deviations are possible. Furthermore it must be emphasiéed
that the rectilinear intermediate section extends
tangentially to the adjacent end region of the two convex
flank sections. If occasion ar:.ses, the rectilinear
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pafeﬁi 4 338 835. A pol ygon screwi ng tool for polygon socket screws is
known from DE-A-3 206 494, wherein two pol ygon corners JH|SSSHEET HAS BEBEN
ot her are connected by two convexly shaped flank sections, REPLACEDa wedge

in the central region of each flank. The two flank Lol N ach
other are separated fromeach other by a3jinear apex oﬁ"mﬁ'mﬂmi”m t he
wedge is set back froma tangent applied to the

intermediate section can be formed by a groove filled with

diamond particles. The working end is therefore further

prevented from sliding out of the polygon socket. However,
there is also the possibility of providing both the flank
sections and the intermediate sections with a diamond
particle coating. This can be done by adding a diamond
powder in the region of about 15 um to the electroplating
bath. Together with the coating; a decrease in wear of the
working end is obtained as well.

Below, a practical example of the invention is
described with the aid of the drawings. They show:

Fig. 1 = a screwdriver for hexagon socket screws and a
hexagon socket screw arranged coaxially therewith
in elevation,

Fig. 2 in a greatly enlarged view a cross-section
through the screw head in the region of the

hexagon socket,

Fig. 3 also in a greatly enlarged view a cross-section
through the working end of the screwdriver,
Fig. 4 the cross-section through the screw head with the

working end of the screwdriver inserted in the
polygon socket thereof, during rotary entrainment
thereof in the direction of the arrow, and
Fig. 5 in a further enlarged view a detail of the
contour of the working end of the screwdriver.
The screwdriver 1 shown in Fig. 1 has a handle 2 with
a blade 2 embedded in the latter and non-rotatable relative
to the handle. The blade 3 comprises a shank 4 of circular
cylindrical cross-section which forms at the end a
hexagonal bit 5. The latter forms the working end of the
screwdriver 1 and is suitable for entering the hexagon
socket 6 of the screw head 7 of a hexagon socket screw 8.
In detail, the hexagon socket 6 is composed of the
rectilinearly extending hexagon socket faces 9 such that
two hexagon socket faces meet at an edge 10. The distance
between two parallel opposed hexagon socket faces 9 is the
key size S. —— L -
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'coﬁQény shaped flank sections, the area of force application is
reduced, associated with the fact that only a reduce&:l |§ %
transmtted too. The wedge weakens above all due to |? qﬁgﬁgﬁggy? t he
transmtting stability of the screwi ng tool. In the regron of the wedge,
the convexly extending flanks adjoining each other mEMIﬁlnﬂr""rmI’"'ect I on
in the formof a telephoto |lens with tapering botton

Whereas there are rectilinear hexagon socket faces 9
on the screw 8, the polygon bit 5§ has on each flank 11 two
convexly extending flank sections 12 which are separated
from each other in the central region of the flank 11 by a
non-convexly extending intermediate section 13. Further,
the ends 14 at the polygon corners of the convexly
extending flank sections 12 are set back from the
rectilinear extension 15 of the two end points 16 of the
intermediate section 13, cf. in particular Fig. 5. The end
points 16 in a certain respect form corner points owing to
the adjoining convex flank sections 12, so that in the case
of a hexagonal working end in connection with the ends 14
at the polygon corners an octadecagon is formed.

The connecting lines 17 between the end points 16 of
the intermediate section 13 and the ends 14 at the polygon
corners are overlapped by the convexly exténding flank
sections 12. Further it can be seen in Fig. 5 that the
rectilinear intermediate section 13 extends tangentially to
the adjacent end region of the two convex flank sections
12. The corresponding tangent 18 in this case forms with
the connecting lines 17 an angle « of about 3.5°.
has more than twice the length x of the intermediate
section 13. In the practical example a ratio of about 4:1
between flank section 12 and intermediate section 13 is
selected.

The distance between two parallel opposed flanks 11 of

.the hexagon bit 5 is the key size 51 which- is adapted to
that of the hexagon socket 6.

It is possible, as shown in dot and dash lines in Figq.
5, to provide in the region of the intermediate section 13
a channel 19 extending in the longitudinal direction of the
shank for receiving diamond particles of which the outer
surface forms the rectilinear intermediate section 13. It
is however also possible to provide the working end itself
with a diamond particle coating.

If the screw 8, as shown in Fig. 4, is to be entrained
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gt is the object of the invention to design a screwing tool of the kind in
question in a manner for ease of manufacture in such BHISSHEEMMAS BEEN
relationship to the size of the screw ng tool, optinun1torEﬁEkAGﬁ@n be

transmtted. This object is achieved in a generi by the
characteristics indicated in claim1. 5 The subsi a‘mmﬁ ,,wm ncern
advant ageous devel op- nents of the solution accordin :

in the direction of the arrow by means of the screwdrlver

1, then first the hexagon bit 5 which forms the working end
is to be introduced into the hexagon socket opening 6 of
the screw head 7. Then the screwdriver 1 is to be turned
in the direction of the arrow. A slight relative rotation
by the angle B between hexagon socket screw 8 and hexagon
bit 5 takes place here. Taking into account a certain
deformation of the screw head 7, an area of support of
large dimensions is formed between the hexagon socket faces
9 and the corresponding convex flank sections 12. In
detail the appearance of this is that almost one flank
section 12 of each flank 11 and also the intermediate
section 13 or a major proportion of its length come into
contact with the hexagon socket face 9, so that optimum
torques can be transmitted. Owing to the deformation at
the screw head there is an increase in the area of support
with increasing torque transmission. Due to this large
area of support, a cam-out effect is prevented as well, so
that the working end of the screwdriver 1 remains connected
in form-locking relationship to the hexagon socket screw 8
and does not jump out or slide out of the hexagon socket
opening 6. '

The characteristics of the invention disclosed in the
above description, the drawings and the claims may be of
significance for putting the invention into practice both
individually and in any combination. The disclosure of the
application hereby also includes in full the disclosure
content of the associated)attached priority documents (copy
of the earlier application).
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JAs a result of sucq de5|gn a screwing tool, in particular a

"M”"'"immﬂ i Im revs, in THIS SHEET HAS BEEN
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1. Screwing tool, in particular screwdriver (1) or
screwdriver bit, for polygon socket screws, in particular
hexagon socket screws (8), with flank sections (12) shaped
convexly in the circumferential direction between the

Clains

polygon corners, characterised in that the convexly
extending flank sections (12) in the central region of each
flank (11) are separated from each other by a non-convexly
extending intermediate section (13) and the ends (14) at
the polygon corners of the convexly extending flank
sections (12) are set back from the rectilinear extension
(15) of the two end points (16) of the intermediate section
(13).

2. Screwing tool, in particular according to claim 1,
characterised in that the intermediate sections (13) extend

rectilinearly.

3. Screwing tool, in particular according to one or more of
the preceding claims, characterised in that each convexly
extending flank section (12) has more than twice the length
(x) of the intermediate section (13).

4. Screwing tool, in particular according to one or more of
the preceding claims, characterised in that the rectilinear
intermediate section (13) extends tangentially to the
adjacent end region of both convex flank sections (12).

5. Screwing tool according to one or more of the preceding
claims, characterised in that both the convex flank
sections (12) and the intermediate sections (13) are
provided with a diamond particle coating.
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provided. In relationship to the size of the schéll@ﬁgE rits working
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.thé convexly extending flank sections in the centrHgg§ -,OﬂAQF E ch flank
are separated fromeach other by a non- convexly exte%mcé 5 diate
e

section. Further, there is a special arrangenent of t ends at the

pol ygon corners of the convexly extending sectionﬂ"mm"mm §biIlhe
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flank with a convexly extending flank section and the non- convexly

extending internedi ate section or a partial |length thereof cones into

contact with the correspondi ng hexagon socket faceTkiS SHEETHAS®EEN There are

opti mum | everages for the ranges of force applicati on. RERNACED ncreasi ng

torque, taking into account the deformation at th t he result

Is a constantly increasing area of F_SIJGDO tjmmmmimﬂ”h t he 3/’]']
I SSi of a torque .l'l'

Opti mum transm ssi on
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mentioned hereinbefore. ) account of the constantly increasing
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\_man~uf acturing tolerances. The effect is therefore al \A&M§Sﬁﬁ HAS BEEN
flanks with their convexly extending flank sections Cebhe
non-convexly directed i ntermedi ate sections cone into contact

pol ygon faces of the pol ygon sockeq.')! On account of tH§ rﬂ“m‘u ré?%
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flank sections of each flank, obtuse-angled, alnost 180 corners are

"formed;—which in conmbination with the ends at the rners e.g.

from a acedan oct ad The 4 ks 1 ank
ThilQKROQA Be an oct adecagon. e endl ng an

sections 1 curves which project beyon e connecting H4T711
bet ween tm‘m 184t he i nternedi ate sectio m““m at the
pol ygon c : t proves to be an advantagerﬂnlw l“ medi at e

sections extend rectilinearly. This

FIG.8



al so accommpdat es _easy product.i on of the working end of the screw ng tool.
Wth regard to good torque transm ssion, it proves to be advant ageous t hat

each convex| yhieSitce ks Pegn Repdaadd  section has nor RAsHEet A4S g | ength
[ n. Wth a screwdrlver &pmcmxagon socket

of the inter
screws, a ratji en flank section and I nternmedi ate section | 1
recommended. pwar d or downward devi ations are ml‘“‘ﬂll"lﬂ"ﬂ"irmre |t

nmust be enphasi sed




that the rectilinear I nternedi ate section extends tangentially to
‘the adj acent end_regian.of the two convex flank sections. Wth a concave
i nternedi ate section, nore or |ess the same | engwis SHEEAIHASBEEN: sections is

advant age- OjgSheet} laord ari ses, the internedi aRBPAZERR on can be forned
by a groove mL anond particl es. T i S t?”ef]ore
further prev ifipi ng out of the pol ﬁﬂm Mﬂ However ,
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possibility of providing both the flank sections and the internedi ate
‘'sections_wth a dianmond particle coating. This can be done by adding a

di anond powder in the Tegion of about 15 [err] to the el ectroplating bath.
Toget her Tués SieetiReBeaReigy a decrease in WHESHEETHAS BEENI ng end j

obt ai ned d4JHHI low, a practical exBFPHCERf the inv&b?ﬂ& i s
descri bed I mf t he draw ngs. Thﬁ"m""l,”"”'”"' )
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4 Fig 1 a screwdriver for hexagon socket screws and a

hexagon socket screw arranged coaxially therew th I n elevation,
Fig.. 2 in a greatly enlarged view a cross-section
t hrough the screw head in the region of the hexagon socket,
/ THIS SHEET HAS BEEN
' REPLACED
) RRNARRD I
ABSTRACT

SCREWING TOOL, IN PARTICULAR SCREWDRIVER

The invention concerns a screwing tool, in particular
screwdriver (1) or screwdriver bit, for polygon ' socket
screws (8), with flank sections (12) shaped convexly in the
circumferential direction; to optimise force transmission,
the flank sections (12/12') in the central region of each
flank (11) are cut off from each other by a non-convexly
extending intermediate section (13/13').

——————.
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Fig. 3 "also in a greatl eqd view a cr@ss-REBLA theaugh
the working end of the Sk 5 e ed 4 M@ﬁg«?géEwFoanQ gi$Gt e
screw head with the o H nd of tl%{ef :‘&fﬂ tPe‘H!quﬁ

t he pol ygon so Miduring rp m@ J{ 0 paged 2
thereof in the direction-of the arrow, Fig. 5 st s ?"urth‘e e’hlﬁaﬁghﬂl
view a detail of the cont our of [he vvor |ng " &fiePo ? th@zged .o
screwdri ver, Screwing too iyer 21 1996

OF RLCEEPT

The invention concerns a screwing tool according to
the introductory part of claim 1.

A screwing tool for polygon socket screws is known
from DE-A-3 206 494, wherein two polygon corners adjacent
to each other are connected by two convexly shaped flank
sections, forming a wedge in the central region of each
flank. As the wedge is set back from a tangent applied to
the convexly shaped flank sections, the area of force
application is reduced, associated with the fact that only
a reduced torgue can be transmitted too. The wedge weakens
above all due to its notch effect .the transmitting
stability of the screwing tool.

It. is the object of the invention to design a screwing
tool of the kind in question in a manner for ease of

" manufacture in such a way that, in relationship to the size

of the screWing tool, optimum torques can be transmitted.

This object is achieved in a generic screwing tool by.
the characteristics indicated in the characterising part of
claim 1. ' '

The subsidiary claims concern advantageous develop-
ments of the solution according to the invention.

As a result of such a design a screwing tool,

particular a screwdriver for polygon socket screws,
of- increased service-~

in
in
particular hexagon socket screws,
ability is provided. In relationship to the size of the
screwing tool or its working end, optimum torques can be
transmitted with low wear. This results from the fact that
the convexly extending flank sections in the central region
of each flank are separated from each other by a non-
convexly extendlng 1ntermed1ate section. Further, there is
a special arrangement of the ends at the polygon corners of
the convexly extending sections.relative to the rectilinear
extension of the two end points of the intermediate section
or the tangent thereto. This means that, when the screwing
tool is put into operation and a torque is applied, each

“This is the replacement shamt
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Fig. 6 in a greatly enlarged view the Cross- sectlon :

t hrough the screw head with the wor ki HYSSHEERHAS BEEN t hatiig Bheetiis Beea R
a nodified enbodi nent inserted $§P 5Dpolygon sock

Fig. 7 the viewas in Fig. 6 in t nment

position, Fig. 8 an enl arged VI ew ml‘ﬂmmm“'HNL t ol erances of

t he pol ygon socket of a scre Si

flank with a convexly extendlng flank section and the non-
convexly extending intermediate section or a partial length
thereof comes into contact with the corresponding hexagon

socket face of the screw. There are optimum leverages for _

the ranges of force application. With increasing tbrque,
taking into account the deformation at the screw head, the
result is a constantly increasing area of support,
associated with the optimum transmission of ga torque
mentioned hereinbefore. On account of the cohstantly
increasing area of support, a cam-out effect is also
counteracted;- this means that the screwing..tool, in
particular the'screwdriver, remains with its working end
engaged.with the polygon socket of the screw. Owing to the
set-back ends at the polygon corners, easy introduction of
the working end into the polygon socket is made possible,
even if the corners thereof are slightly rounded due to
manufacturing tolerances. The effect is therefore always
that the flanks with their convexly extendlng flank
sections and the non-convexly directed 1ntermed1ate
sections come into contact with the pblygon faces of the
polygon socket. On account of the non-convexly extending
or even concave intermediate section between the convex
flahk sections of each flank, obtuse-angled, aimost 180°

‘corners are formed, which in combination with the ends at

the polygon corners e.g. from a hexagon make an
octadecagon. The convexly extending flank sédtions are
formed by curves which project beyond the connectlng 11ne
between the corners of the intermediate sectlons and the
ends at the polygon corners. It proves to be an advantage
that the intermediate sections extend rectlllnearly.. This

‘also accommodates easy production of the working end of the

screwing tool. With regard to good torque transmission, it
proves to be advantageous that each convexly exte_riding
flank section has more than twice the length of ' the
intermediate section. With a screwdriver for hexagon
socket screws, a ratio of 4:1 between flank section and
intermediate section is .recommended.. Upward or downward

)
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Fig. 9 the s lacdgd- 8 but relating to the wor ki ng

rre V|t?lw
end (cross- sec m H“Hm nodi fi ed @Hﬁﬂﬂﬁwm ng to
Fig. 6, Figs. ‘ iew as in Fig. 7, taki nBEPWAGEDAN
account the (per turing tol erances f Fi 8 and
9, with key size 6, and Fig. 12 in an edl arged - [y”g!,ﬂi,l mrlon ’
contour view toillustrate the uII of t he
deviations are possible. Furt ermore it must be emphasised
that the rectilinear intermediate section extends
tangentially to the. adjacent end region of the two convex
flank sections. With a concave intermediate section, more
or less the same length of all curve sections is advantage-
ous. If occasion arises, the intermediate section can be
formed by a groove filled with diamond particles. The
working end is therefore further prevented from sliding out
of the polygon socket.  However, there is also the
possibility of providing both the flank sections and the
intermediate sections with a diamond particle coating.
This can be done by adding a diamond powder in the region
of about 15 pm to the electroplating bath. Together with
the coating, a decrease in wear of the working end is
obtained as well.
Below, a practical example of the invent:.on is
described with the aid of the drawings. They show:
| Fig. 1 a screwdriver for hexagon socket screws and a
hexagon socket screw arranged coaxially therewith
in elevatlon, : |
Fig. 2 in a greatly enlarged v1ew a cross-section
through the screw head in the region 'of the
hexagon socket,

Fig. 3 also in a greatly enlarged view a cross-section
through the working end of the screwdriver,
Fig_. 4 the cross-section through the screw head with the

working end of the screwdriver inserted in the
polygon socket thereof, during rotary entrainment
thereof in the direction of the arrow,

Fig. 5 in a further enlarged view a detail of the
“contour of the working end of the screwdriver,
Fig. 6 . in a greatly enlarged view the cross-section

through the screw hea_.ii with the working end of
the screwdriver of a modified embodiment inserted
in the polygon socket thereof, _

Fig. 7 the view as in Fig. 6 in the rotary entrainment
‘loading position,

This is the replacement shest
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bl ade 3 conprlse circular cylindrical WE%ction which

curves. THehissSheseHabBewtReplhceahown i n Fi g. Lth a bl ade
2 enbedded in thﬁlgﬁgm r”,ﬂmon rot at abl e reI atlﬁﬂg§% i_g'ﬁ‘ é‘?\gf“‘e. The
forms at
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Fig. 8 an enlarged view of the min./max. tolerances of
- the polygon socket of a screw, key size 6,
Fig. 9 the same view as in Fig. 8 but relating to the

~ working end (cross-section) of the modified
embodiment according to.Fig. 6,
Figs. 10 an enlarged view as in Fig. 7, taking into
and 11 account the (permitted) manufacturing tolerances
of Flgs. 8 and 9, with key size 6, and
Fig. 12 in an enlarged view a part-section contour view
to 111ustrate the pull of the centres of the
curves.
The screwdriver 1 shown in Flg. 1 has a handle 2 with
a blade 2 embedded in the latter and non-rotatable relative
to the handle. The blade 3 comprises a shank 4 of circular
cylindrical cross-section which forms at the end a
hexagonal bit 5. The latter forms the working end of the
screwdriver 1 ' and is suitable for entering the hexagon
socket 6 of the screw héad 7 of a hexagon socket screw 8.
In detail, the hexagon socket 6 is composéd of the
rectilinearly extending hexagon socket faces 9 such that
two hexagon socket faces meet at an edge 10. The distance
between two parallel opposed hexagon socket faces 9 is the
key size S. ' '
Whereas there are rectilinear hexagon socket faces 9
on the screw 8, the'polygon bit 5 has on each flank 11 two
convexly extéhding_flank sections 12 which are separated
from each other in the central region of the flank 11 by a
non-convexly extending intermediate section 13. Further,
the ends 14 at‘ the polygon corners of the convexly
extending flank sections 12 are set back from the
rectilinear extension 15 of the two end points 16 of the
‘intermediate section 13, cf. in particular Fig. 5. The end
points 16 in a certain respect fdrm corner points owing to
the adjoining convex flank sections 12, so that in the case
of a hexagonal working end in connection with the ends 14
at the pclygon'corners an octadecagon is formed.
The connectlng lines 17 between the end points 16 of

This is the rep\acement shest
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5 hexagonal bit 5 L;géfﬁT&@@ns t he working end of the

i T e g sean

_ pLACED
s

the intermediate section 13 and the ends 14 at the polygon
corners are overlapped by the convexly extending flank
sections 12. Furthef it can be seen in Fig. 5 that the
rectilinear intermediate section 13 extends tangehtially to
the adjacent end regibn of the two convex flank sections
12, The'corresponding tangent 18 in this case forms with
the connecting lines 17 an angle « of about 3.5°.

The length y 6f_the cdnvexly extending flank section
11 is twice the length x of the intermediate section 13.
In the practicai example a ratio of about 4:1 between flank
section 12 and intermédiate section 13 is selected.

The distance between two parallel opposed flanks 11 of
the hexagon'bit 5 is the key size 51 which is adapted to
that of the hexagon socket 6.

It is possible, as shown in dot and dash lines in Fig.
5, to provide in the region of the intermediate section 13
a channel 19 extending in the longitudinal direction of the

- shank for receiving diamond particles of which the outer
surface forms the rectilinear intermediate section 13. It
is however also possible to provide the working end itself
with a diamond particle coating.

If the screw 8, as shown in Fig. 4, is to be entrained
in the direction of the arrow by means of the screwdriver
1, then first the hexagon bit 5 which forms the working end
is to be introduced into the hexagon socket opening 6 of
the screw head 7. Then the screwdriver 1 is to be turned
in the diredtion of the arrow. A slight relative rotation
by the angle B between'hexagén socket screw 8 and hexagon
bit 5 takes place here. Taking into account a certain
deformation of the screw head 7, an area of support of
large dimensions is formed between the hexagon socket faces
9 and the corresponding convex flank sections 12. In
detail the appearance of this is that almost one flank
section 12 of each flank 11 and also the intermediate
section 13 or a major proportion of its length come into
contact with the hexagon socket face 9, so that optimum
torques can be transmitted. owing to the deformation at

This is the replacement sr—t _
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screwdriver 1 and is. guitable for enterlng t he he cket 6 of the
screw head 7 of a ¢ew 8. %ﬁ E@gﬁﬁﬁNagon
socket 6 is conpose i nearly extendlng h é@ Y

ocket faces 9

such that two hexag nmeet at an edg nce
bet ween two paral |l el opposed hexagon sockét facesﬂ,m ’"ﬂgmgmmrze S.

Whereas there are rectilinear hexagon socket faces
the screw head there is an increase in the area of support

with increasing torque transmlsSLOn. Due to this large
area of support, a cam-out effect is prevented as well, so
that the working end of the screwdriver 1 remains connected
in form—locking'relatianship to the hexagon socket screw 8
and does not jump out or slide out_of the hexagon socket
openlng 6.

Figs. 6-12 show a modified embodlment. Here, the non-
convexly extending section 13' is concavely shaped. on
either side thereof are located the convexly extending
flank sections 12°'.

The ends_14' at the polygon corners are located -
including any tolerances permitted according to DIN - at a
normal distan¢e A (see Eig; 9)'from the tangent T, applied
to the lowest point P of the convex region. This distance
A is smaller than the normal distance M which the apex Sch
has from this tangent T. Figs. 10 and 11 show that even in
case of random (unfavourable) addition of the tolerances
this embodiment still in an optimum mannef'represents the
advantage that cutting edge contact is avoided, but above
all that the region of load transmission is located at
maximum possible leVerage from the polygon centre Mp.

The centres Z (see Fig. 12) of the convexly extending
flank sections 12°' are'located_at a distance a from the
polygon centre'Mp and beyond the respective cross-section
bisecting line H-H, the latter by the amount b which is
roughly half the amount a.

The amount a roughly corresponds to 1/4 of the length
‘of the cross—sectlon bisecting line H-H.

The characteristics of the invention disclosed in the
above description, the drawings and the claims may be of
significance for putting the invention into practice both
individually and in anj combination. All the character-
istics disclosed are essentlal to the 1nvent10n. ' The
disclosure of the application hereby also includes in full
the disclosure content of the associated/attached priority
documents (copy of the earlier application).

- | ent shest
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on the screw 8, the polygon bit 5 has on each flank 11 two convexly
extendi ng fl ank [q h are separated fromeach other in the
central region (mmm’“lwm“ |‘ |my a non-convexly exTHasH %ﬁi"ﬂﬁ@ﬁ?ﬂdl ate
section 13. Furthef, the"ends "14 at the pol ygon cor nerREBACER: convexly
extending flank sections 12 are set “back ear
extension 15 of the two end points 16 of the mter%@ﬂﬂ]ﬂl #I'H“ I n
particul ar Fi §lagmsThe end .

1. Screwing tool, 1in particular screwdriver (1) or
screwdriver bit, for polygon socket screws, in particular
hexagon socket screws (8), with flank sections (12) shaped
convexly in the circumferential direction between the

- polygon corners, characterised in that the convexly
extending flank sections (12/12') in the central region of
each flank (11) are separated from each other by a non-
convexly extending intermediate section (13/13').

2. Screwing tool according to claim 1 or in partiéular
according thereto, characterised in that the ends (14) at
the polygon corners of the convexly extending flank
sections (12) are set back from the rectilinear extension
(15) of the two end points (16) of the intermediate section
(13).

3. Screwing tool according to claim 1 or in particular
according thereto, characterised in that the intermediate
~sections (13) extend rectilinearly.

4. Screwing tool according to one or more of the preceding
claims or in particular according thereto, characterised in
that the rectilinear intermediate section (13) extends
tangentially to the adjacent end region of both convex
flank sections (12).

5. Screwing tool according to one or more of the preceding
claims or in particular according thereto, characterised in
that both the convex flank sections (12/12') and the
intermediate sections (13/13') are provided with a diamond
particie coating. '

6. Screwing tool according to one or more of the preceding
claims or in particular according thereto, characterised in
-that the intermedlate sectlon (13') extends concavely.

This Sheet Has Been Reﬁ This is the replacement Sh.t
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points 16 in a certain respect formcorner points owi ng to the adjoining

convex flank sections 12, so that in the case of anﬂ xagonal working end in
connection with the ﬂﬂmml,g ol ygon corners § gﬁﬁd’é&e&jﬁw S
f or med. The co ln Mm! ‘between the end pHHASEDE of the
i nternedi ate section*13%and tesends 14 at the po
over | apped by the convexly extending flank sectio m"m"m:mrm"i] it can be
seen in Fig. 5 that the

8

7. Screwing tool according to one or more of the preceding
claims or in particular according thereto, characterised in
that the length (X') of the concave intermédiate section
(13') more or 1less corresponds to the length of the
convexly extending region (12').

8. Screwing tool according to one or more of the preceding
claims or in particular according thereto, characterised in
that the polygon ends (14) of the convexly extending
regions are a shorter normal distance (A) away from the
tangent (T) applied to the lowest point (P) of the concave
region than the apex (Sch) is from this tangent (7).

9. Screwing tool according to one or more of the preceding
claims or in particular according thereto, characterised in
that the distance a is approximately half the distance Mp-H
extending from the polygon centre Mp to the associated

polygon end (14').
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rectilinear intermedi ate section 13 extends tangentially to the adjacent
end region of the two convex flank sections 12. Theus:gﬁz,é@,s d| ng t angent
18 in this case fornms with the connecting lines 17 angrgpgi gei of about
3. 5. The length y of the convexly extending f} sectironh 11 is twce
the length x of the internmedi ate section 13. Intl‘fm ﬂ nple a
rati o of about 4:1 between fl ank f’ W

ABSTRACT
SCREWING TOOL, IN PARTICULAR SCREWDRIVER

The invention concerns a scfewing tool, in particular
screwdriver (1) or screwdriver bit, for polygon socket
screws (8), with flank séction_s (12) shaped convexly in the
circumferential direction; to optimise force transmission,
the flank sections (12/12') in the central region of each
flank (11) are cut off from each other by a non-convexly -
extending intermediate section (13/13').

(Kéy figure 10)
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section 12 and internedi ate section 13 is sel ected.
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6 The di stance between two parallel opposed flanks 11 of the

hexagon bit 5 is the key size 51 which is adapted to that of the hexagon

~ socket 6. It is possible, as shown in dot and dash lines in Fig. 5,
to provide in the region of the internediate section 13

12
- 13
FIG.3 N o
M | ST
12 ' Y 6
X X
NN 16 .
13 ]

|
44 15 —=dxl=— 5 13
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a channel 19 extending in the longitudinal direction of the shank for
recei ving dianond particles of which the outer surface forns the
rectilinear internmediate section 13. It is however also possible to
provi de the working end itself wth a.dianond particle coating. | f
the screw 8, as shown in Fig. 4, is to be entrained in the direction of
the arrow by neans of the screwdriver 1, sthen first the hexagon bit 5

whi ch forms the working end :
' FIG.L

12

B | - kil
9 . 14
12 g3 12

N
N
N
\\‘
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Is to be introduced into the hexagon socket opening 6 of the screw head 7.
Then the screwdriver 1 is to be turned in the direction of the arrow. A
slight relative rotation by the angle [err] between hexagon socket screw
8 and hexagon bit 5 takes.place here. Taking into account a certain

def ormation of the screw head 7, an arda of support of |arge di nensions
Is fornmed between the hexagon socket faces

L | wmnm
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9 and the corresponding convex flank sections 12. In detail the
appearance of this is that alnost one flank section 12 of each flank 11
and also the internediate section 13 or a nmajor proportion of its |length
cone into contact with the hexagon socket face 9, so that optinmm torques
can be transnmitted. Oning to the deformation at the screw head there is
an increase in the area of support wth increasing torque transm ssion.
Due to this large

FIG.6 o A
10 /?f/ o 8
| ' ‘ 10

/ | 12
AL .

124 N\, . _ 7 13
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area of support, a camout effect is prevented as well, so that the
wor ki ng end of the screwdriver 1 remains connected in formlocking
rel ati onship to the hexagon socket screw 8 and does not junp out or slide

out of the hexagon socket opening 6.
: 6

FIG.7 1%‘ gy, 8 13!
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7 Figs. 6-12 show a nodified enbodi nent. Here, the non
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convexly extending section 13' is concavely shaped. On either side
thereof are located the convexly extending flank sections 12'. The
ends 14' at the polygon corners are |ocated - including any tol erances
permtted according to DIN - at a normal distance A (see Fig. 9) fromthe
tangent T, applied to the |l owest point P_of the convex region. This =~ ~
distance Ais snaller than the nornmal distance M which the apex Sch

This is the replacement shmst
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has fromthis tangent T. Figs. 10 and 11 show that even in case of random
(unfavourable) addition of the tolerances this enbodinent still in an
opti mum manner represents the advantage that cutting edge contact is

avoi ded, but above all that the region of |oad transm ssion is |ocated at
maxi mum possi bl e | everage fromthe pol ygonecentre M. The centres Z
(see Fig. 12) of the convexly extending flank sections 12' are |located at a
di stance a fromthe

This is the replacement shest
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pol ygon centre Mp and beyond the respective cross-section bisecting |line
HH the |atter by the anount b which is roughly half the anount a.

The amount a roughly corresponds to 1/4 of the length of the cross-section
- bisecting line HH. '

10
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1. Polygon screwing tool, in particular screde,EﬁE g llr
Tor polygon socket screws, in particul ar hexag g/@ﬁakat;scrgwsg_h_t
flanks (11) of identical construction in the ¢iEcDafuargnfial..di
wherein a) each flank conprises two lconvzxtyﬁ g%ggndlﬁg_

sections (12/12'); a d
ar scrawdriver
DATE OF RECET

Screwing tool, in particu

'C’l' verakPeans

The invention concerns a poly

particular screwdriver or screwdriver bit £for cgpelvgon

sccket screws, in particular hexagon socket screws, with
Zianks of identical construction in the circumfersntial
direction. Screwing tools of this kind are known in the
state of the art under the trade name of INBUS.

\1so known in the state of the art are rclygon
screwing tools which are designed with <flanks specially
adapted to the internal socket shape, for example from US
catent 4 338 835.

A polygon screwing tool for polvgon socket screws is
known from DE-A-3 206 494, wherein two polygon ccrners
adjacent to each other are connected by two convexly shaped
flank sections, forming a wedge in the central region oi
each flank. The two flanks adjoining each other are
separated from ezch other by a linear apex of the wedge.
As the wedge is set back from a tangent applied to the
convexly shaped <flank ections, the area of Zforce
application is reduced, associated with the fact that only
a reduced torque can be transmitted too. The wedge weakens

bove all due to its notch effect the transmitting

[\Y)

stapility of the screwing tool. In the region of the
wedge, the convexly extending flanks adjoining each other
form a central section in the form of a telephoto lens with
tapering bottom.

It is the object of the invention to design a scrawin
tool of the kind in question in a manner for eass of
manufacture in such a way that, in relationship to the size
c¢i the screwing tool, ootlmum torques can be transmitted.

This object is achizved in a generic scrawing tool by
The characteristics indicated in claim 1.

The subsidiary claims concern advantagecus develop-
ments of the solution acccrding to the invention.

s a rasult of such a design a screwing tool, in

carticular a screwdriver for polygon socket screws, in

This is the replacement sheet
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h) ’the | i nes of convex curvature of two adjacent fl anks (11)

I ntersect with each other, formng in each case a pol ygon corner (14);
c) in the central region of each flank (11) is provided a

non- convexly extending internmedi ate section (13/13"); . the

I nternmedi ate section extends rectilinea?ly or concavely; e) the

I ntermedi ate section separates the two flank
particular hexagon socket screws, of increasec service-

ability is provided. In relationship to the size of the
screwing tool or its working end, optimum torgques can be
transmitted with low wear. This results from the fact that
the convexly extending flank sections in the central region
of each flank are separated from each other by a non-
convexly extending intermediate section. Further, there is
a special arrangement of the ends at the peclygon corners of
the convexly extending sections relative to the rectilinear
extension of the two end points of the intermediate section
or the tangent thereto. This means that, when the screwing
tool is put into operation and a torque is applied, =ach
flank with a convexly extending flank section and the non-
convexly extending intermediate section or a partial length
thereof comes into contact with the corresponding hexagon
socket face of the screw. There are optimum leverages for
the ranges of force application. With increasing torgue,
taking into account the deformation at the screw head, the
result 1is a constantly increasing area of support,
associated with the optimum transmission of a torgue
mentioned hereinbefore. On account of the constantly
increasing area of support, a cam-out effect is also
counteracted; this means that the screwing tool, in
particular the screwdriver, remains with its working end
engaged with the polygon socket of the screw. Owing to the
set-back ends at the polygon corners, easy introduction of
the working end intc the polygon socket is made possible,
even if the corners thereof are slightly rounded due to

manufacturing tolerances. The effect is therefore always

-l

hat the flanks with their convexly extendin flank
sections and the non-convexly directed intermediate
sections come into contact with the polyvgon faces of the

rclvgon socket. On account of the non-convexly extendin

®x

cr even concave intermediate section between the conve
This is the replacement shest
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§ect70ns (12/12') at a distance from each ot her. 2. Screw ng tool

according to claiml, characterised in that the ends (14)
corners of the convexly extending flank sections (12)
from the rectilinear extension (15) of tHe two end points
I nternedi ate section (13).

flank sections of each flank, obtuse-angled,

at the pol ygon
are set back
(16) of the

almost 180°

corners are formed, which in combination with the ends at

[

trhre polygon corners e.g. frecm a hexagon make &

v
()]

-

octadecagon. The convexly extending flank sections

o

fcrmed by curves which project bevond the connecting lin
between the corners of the intermediate sections and the
ends at the polygon corners. It proves to be an advantage
that the intermediate sections extend rectilinearly. This
also accommodates easy production of the working end cf the
screwing tool. With regard to good torque transmission, it
proves to be advantageous that each convexly extending
flank section has more than twice the length oI the
intermediate section. With a screwdriver for hexagon
socket screws, a ratio of 4:1 between flank section and

intermediate section is recommended. Upward or downward

.-l

deviations are possible. Furthermore it must be emphasised
that the rectilinear intermediate section extends
tangentially to the adjacent end region of the twc convex
flank sections. With a concave intermediate section, more
or less the same length of all curve sections is advantage-
ous. If occasion arises, the intermediate section can be
formed by a groove filled with diamond particles. The
working end is therefore further prevented from sliding out
of the polygon socket. However, there is also the
sibility of providing both the flank sections and the
intermediate sections with a diamond particle coating.
This can be done by adding a diamond powder in the region
cf about 15 um to the electroplating bath. Together with
the coating, a decrease in wear of the working end is
cptained as well.
Below, a practical example of the invention is

described with the aid of the drawings. They show:

This is the replacement shest
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3. Scremnng t ool
rectilinear inter
end regi on of bot

I.l]
[B]
(2

ey

ig.

g
}-r
Q

according to claim1l1, characterised in that the
medi ate section (13) extends tangentlally to the adjacent
h convex flank sections (12).

4

1 2 screwdriver for hexagon socket scrsws and a
hexagon socket screw arranged coaxially therewith

in elevation,

N

in a greatly enlarged view a cross-section

throuéh the screw head in the region of the

hexagon socket,

3 also in a greatly enlarged view a cross-section
through the working end of the screwdriver,

4 the cross-section through the screw head with the
working end of the screwdriver inserted in the
polygon socket thereof, during rotary entrainment
thereof in the direction of the arrow,

5 in a further enlarged view a detail of the
contour of the working end of the screwdriver,

6 in a greatly enlarged view the cross-section
through the screw head with the working end of
the screwdriver of a modified embodiment inserted
in the peolygon socket theresof, )

7 the view as in Fig. 6 in the rotary entrainment
loading position,

8 an enlarged view of the min./max. tolerances of
the polygon socket of a screw, key size 6,

9 the same view as in Fig. 8 but relating to the
working end (cross-section) of the modified
embodiment according to Fig. 6,

. 10 an enlarged view as in Fig. 7, taking into

1 account the (permitted) manufacturing tolerances
of Figs. 8 and 9, with key size 6, and

12 in an enlarged view a part-section contour view
to 1illustrate the pull of the centres of the
curves.

The screwdriver 1 shown in Fig. 1 has a handle 2 with

a plade 2 empbeddecd in the latter and non-rotatable relative

tc the handle. The blade 3 comprises a shank 4 of circular

cyiindrical créss-section which forms at the end a

This is the replacement sheet
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4. Screwi ng tool according to one or nore of the preceding clains,
characterised in that both the convex flank sections (12/12') and
the internediate sections (13/13') are provided with a dianond particle

coati ng. 5

hexagonal bit 5. The latter forms the working end ci the
screwdriver 1 and is suitable for entering the hexagon
socket 6 of the screw head 7 of a hexagon spcket screw 8.

In detail, the hexagon socket & is ccmpesed of the
rectilinearly extending hexagon socket faces 9 such that
two hexagon socket faces meet at an edge 10. The distance
between two parallel opposed hexagon socket faces 9 is the
key size S.

Whereas there are rectilinear hexagon socket faces 9
on the screw 8, the polygon bit 5 has on each flank 11 two
convexly extending £flank sections 12 which are separated
from each other in the central region of the flank 11 by a
ncn-convexly extending intermediate section 13. Further,
the ends 14 at the polygon corners o¢f the convexly
extending flank sections 12 are set back from the
rectilinear extension 15 of the two end peints 16 of the

1

articular Fig. 5. The end

o)

intermediate section 13, ci. in

th

points 16 in a certain respect Iform corner points owing to
the adjoining convex flank sections 12, so that in the case
of a hexagonal working end in connection with the ends 14
at the polygon corners an octadecagen is formed.

The connecting lines 17 between the end points 16 of
the intermediate section 13 and the ends 14 at the polygon
corners are overlapped by the convexly extending <flank
sections 12. Further it can be seen in Fig. 5 that the
rectilinear intermediate section 13 extends tangentially to
the adjacent end region of the two convex flank sections
12. The corresponding tangent 18 in this case forms with
the connecting lines 17 an angle « of about 3.5°.

The length v of the convexly extending ZIlank section
11 is twice the length x ¢f the intermediate section 13.
In the practical example a ratio of about 4:1 between flank

section 12 and intermediate section 13 is selected.
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9 5. Screwing tool according to claim1, characterised in that the length

(X') of the concave internedi ate section

6

=

The distance between two parallel opposed flanks il of
the hexagon bit 5 is the key size 51 which is adapted to
that of the hexagon socket 6.

It is possible, as shown in dot and dash lines in Fig.
3, to provide in the region of the intermediate section 13
& channel 19 extending in the longitudinal direction of the
shank for receiving diamond particles of which the cuter
surface forms the rectilinear intermediate secticn 13. It
is however also possible to provide the working end itself
with a diamond particle coating.

If the screw 8, as shown in Fig. 4, is to be entrained
in the direction of the arrow by means of the screwdriver
i, then first the hexagon bit 5 which forms the working end
is to be introduced into the hexagon socket opening 6 of
the screw head 7. Then the screwdriver 1 is tc be turned
in the direction of the arrow. 2A slight relative rotation
by the angle B between hexagon socket screw 8 and hexagon
it 5 takes place here. Taxing into account & .certain
deformation of the screw head 7, an area of support of

large dimensions is formed between the hexagon socket faces
n

o]

9 and the corresponding convex flank sections 12.
detail the appearance of this is that almost cne flank
section 12 of each flank 11 and also the intermediate
section 13 or a major proportion of its length come into
contact with the hexagon socket face 9, so that optimum
tcrques can be transmitted. Owing to the deformation at
the screw head there is an increase in the area of suprort
Wwith increasing torque transmission. Due to this large
area of support, a cam-out effect is prevented as well, so
that the working end of the screwdriver 1 remains connected
in form-locking relationship to the hexagon socke: scraw 8
and does not jump out or slide out of the hexagon socket

orening 6.
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(13") more or less corresponds to the |ength of the convexly extending
region (12'). 6. Screwing tool according to one or nore of the preceding

clainms, characterised in that the polygon ends (14) of the convexly
extending regions are a shorter nornal digtance (A) away fromthe tangent

(T) applied to the | owest point
Figs. 6-12 show a modified embodimient. Here, the non-
convexly extending section 13' is concavely shaped. On
either side thereof are located the convexly extending
ilank sections 12°'.

The ends 14' at the polygon corners are located -
including any tolerances permitted according to DIN - at a
nermal distance A (see Fig. 9) from the tangent T, applied
to the lowest point P of the convex region. This distance
A is smaller than the normal distance M which the apex Sch
has frem this tangent T. Figs. 10 and 11 show that even in
ase of random (unfavourable) addition of the tolerances
this embodiment still in an optimum manner represents the
advantage that cutting edge contact is avoided, but above
all that the region of load transmission is located at
maximum possible leverage from the polygon centre Mp.

The centres Z (see Fig. 12) of the convexly extending

iank sections 12' are located at a distance a from the

Hy

clygon centr2 Mp and beyeond the respective cross-section

risecting line H-H, the latter by the amount b which is

'

roughly half the amount a.
The amount a roughly corresponds to 1/4 of the length

of the cross-section bisecting line H-H.
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4P)'of t he concave region than the apex (Sch) is fromthis tangent (T).
7. Screwing tool according to one or nore of the preceding ¢iains,

characterised in that the distance i s approxi natel g ance
(Mp-H) extending fromthe polygon centre gM) t(ﬂ“im m‘im‘gmtol ygon end
(14"). SRR T s

Claims

1. Polygon screwing tool, in particular screwdriver {l1) or
crewdriver bit, for polvgon socket screws, in particular

hexagon socket screws (8), with flanks (11} of identical

construction in the circumferential direction, wherein

al each flank comprises two convexly extending flank
sections (12/12');

b} the lines of convex curvature of two adjacent £lanks
(11) intersect with each other, forming in each case a
polygon corner (14):;

c) in the central region of each flank (11) is provided a

non-convexly extending intermediate section (13/13');

d} the intermediate section extends rectilinearly or
concavely;
e) the intermediate section separates the two Ilank

sections (12/12') at a distance from each other.

2..Screwing tool according to claim 1, characterised in
that the ends (14) at the polygon corners of the convexly
extending flank sections (12) are set back from the
rectilinear extension (15) of the two end points (18) of

the intermediate section (13).

3. Screwing tool according to claim 1, characterised in
that the rectilinear intermediate section (13) ex:tends
tangentially to the adjacent end region of both convex

fiank sections (12).

4., Screwing tool according to one or more ¢i the precasding

L
b
[
[\1}
8]
w

laims, characterised in that both the conve
sections (12/12') and the intermediate sections (13/13'")

are provided with a diamond particle coating.
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9
5. Screwing tool according to claim 1, characterised in
that the length (X') of the concave intermediate section

{13') more or less corresponds to the length of the

convexly extending region (12').

6. Screwing tool according to one or more of the preceding
claims, characterised in that the polygon ends (14) of the
convexly extending regions are a shorter normal distance
(A) away from the tangent (T) applied to the lowest point
(P} of the concave region than the apex (Sch) is from this

tangent (T).

7. Screwing tool according to one or more of the preceding
claims, characterised in that the distance is approximately
half the distance (Mp-H) extending from the polygon centre

(Mp) to the associated polygon end (147).

'mmumemmmmmmsmﬂ
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-~ ABSTRACT
SCREWING TOOL, IN PARTICULAR SCREWDRIVER

The invention concerns a screwing tool, in particular
screwdriver (1) or screwdriver bit, for polygon socket
screws (8), with flank sections (12) shaped convexly in the
circunferential direction; to optimise force transmission,
the flank sections (12/12') in the central region of each
flank (11) are cut off from each other by a non-convexly
extending intermediate section (13/13').

(Key figure 10)



