SPECI FI CATI ON COVBI NATI ON OF SCREW AND DRI VER BI T OR WRENCH 5

- TECHNI CAL FI ELD The present invention relates to a screw and a driver bit

., applied thereto, and to a conbination of a screw and driver bit/wench
~which realizes a tight engagement between an angular 10 hole forned, for

. exanple, on a head of a hexagonal recessed screw or bolt and a driver bit
provided with a bit tip formed to dpECIFICATIORUl ar hole, and which is

> capabl e of pronptly and positively achieving attachnent and detachnent of
~the screw or the like by appropriate torque transm ssion. 15 BACKGROUND ART
. Figs. 13 to 16 shOM/constructions of known conventional conbinations of

" hexagonal recesse V, t FR&%E 13_a show a
~conventional bolt aV|ng a egggéﬁ%Jﬁﬁéégégjat Bhglgeﬁpeﬂﬂgééyhe bol t head.
"Fig. 15 illustrates a driver bit for the hexagonal recessed bolt. Fig. 16

depicts how the bolt and the driver bit are engaged.

S TECHNICAL FIELD

The present invention relates to a screw and a driver bit
applied thereto, and to a combination of a screw and driver
bit/wrench which realizes a tight engagement between an angular

10 hole formed, for example, on a head of a hexagonal recessed screw
or bolt and a driver bit provided with a bit tip formed to fit this
angular hole, and which is capable of promptly and positively
achieving attachment and detachment of the screw or the like by
appropriate torque transmission.

15

BACKGROUND ART

Figs. 13 to 16 show constructions of known conventional

combinations of hexagonal recessed bolts and driver bits. Figs.

20 13 and 14 show a conventional bolt having a hexagonal recess at

the center of the bolt head. Fig. 15 illustrates a driver bit for

the hexagonal recessed bolt. Fig. 16 depicts how the bolt and the
driver bit are engaged.

A conventional bolt 10 shown in Figs. 13 and 14 is provided

25 with a hexagonal hole 12 at a bolt head 10a. This hexagonal hole
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2 A convent
: hexagonal

ional bolt 10 shown in Figs. 13 and 14 is provided 25 wth a
hole 12 at a bolt head 10a. This hexagonal hole 1 12 is

v formed so that constant, vertical wall surfaces 13 are respectively fornmed
~ fromthe rimedge toward a bolt neck 10b, and also a substantially conical
~bottom 14 with a slight slope is fornmed at the bottomthereof. 5
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On the other hand, a conventional driver bit or wrench 20 in

Nanely, it is constructed so that the

Fig. 15 is constructed to be provided with a hexagonal tip blade
22 which fits the hexagonal hole 12 of the above-mentioned bolt
10, and an appropriately elongated extended blade 22a formed to
adapt to the shape of the vertical wall surfaces 13 formed from
the rim-edge of the aforesaid hexagonal hole 12 toward the bolt
neck 10b. The reference numeral 23 indicates a vertical wall formed
on the side face between the above-mentioned tip blade 22 and the
extended blade 22a. Namely, it is constructed so that the vertical
wall 23 formed on the driver bit or wrench 20 tightly abuts and
engages the vertical wall surface 13 formed on the hexagonal hole
12 of the above-described bolt 10.

According to a combination of the conventional bolt and driver
bit thus constructed, when the bolt 10 and the driver bit 20 are
engaged as shown in Fig. 16, for example, the tip blade 22 and
extended blade 22a of the driver bit 20 will respectively fit to
the vertical wall surfaces 13 of the hexagonal hole 12; and when
the vertical wall 23 of the above-mentioned tip blade 22 and extended
blade 22a abuts the vertical wall surface 13 on the hexagonal hole
12 in bolt 10 and the driver bit 20 is rotated, a specified torque
can be transmitted to the bolt 10. 1In other words, it is possible
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wal | 23 forned on the driver bit or wench 20 tightly abuts and 15 engages
- the vertical wall surface 13 forned on the hexagonal hole 12 of the

. above-described bolt 10. According to a conbination of the conventi onal

“ bolt and driver bit thus constructed, when the bolt 10 and the driver bit

" 20 are engaged as shown in Fig. 16, for exanple, the tip blade 22 and 20

- extended bbager 22e/@érddte Ardymy i Arrlh Wil ljeepeebi B8l Yoltbgto the

vertical wall surfaces 13 of the hexagonal hole 12; and when the verti cal

Il 23 of the t t] > d S
\tAﬁe vertical wa gﬁﬁéﬁieﬁg?r}agen #ﬁ%p%ﬁgg%ﬁ%ﬁg#%%%%ﬁn %olaéi&lgzgoni‘gﬁeh
dri bit 20 is, t specified torque 25 can pe transmtted to the
bol 1 10, SFRve it 4P rath $he PEhissutrat £65 45 fenr fied APaBF achP e Bo7RAL
to/froman object to be bolted. According to the conventional conbination
of bolt 180hAdlarinerodbt thead Wil faranse gomisansyi arhscatnyabhesunbeses a
hexagonal
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13 from its opening edge toward the bolt neck 10b. On the other
hand, in the driver bit 20 corresponding thereto, an area which
is adjacent to each ridgeline from the hexagonal tip blade 22 to
the extended blade 22a forms the vertical wall 23 corresponding
to the shape of the vertical wall surface 13 on the above-mentioned
10 hexagonal hole 12, as shown in Fig. 16.
Accordingly, in order to fit the blade 22, 22a of driver bit
20 which has the above-mentioned vertical wall 23 forming the
hexagonal side-surfaces, to the hexagonal hole 12 in bolt 10 which
has the above-mentioned vertical wall side 13 forming the hexagonal
15 side-surfaces, the tip blades 22 of the above-mentioned driver bit
20 is abutted to the opening edge of the hexagonal hole 12 in the
above-mentioned bolt 10. However, since length L1, i.e., the
length between the symmetrically-opposing ridgelines across the
center of hexagonal hole 12, greatly differs from length L2, i.e.,
20 the length between vertical wall sides 13, it becomes very difficult
to manually match the center of the hexagonal hole 12 in bolt 10
with the center of the tip blade 22 of driver bit 20. (See Fig.
14 (dashed line therein) and Fig. 16.}
In this case, accordingly, if a part of the tip blade 22 of
25 driver bit 20 engagingly abuts a part of the opening edge of the
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. hole 12 in bolt head 10a forms constant, vertical wall surfaces 5 13 from

. its opening edge toward the bolt neck 10b. On the other hand, in the driver
- bit 20 corresponding thereto, an area which is adjacent to each ridgeline

. fromthe hexagonal tip blade 22 to the extended bl ade 22a forns the
~vertical wall 23 corresponding to the shape of the vertical wall surface 13

»on the abpygag®mil onelle 102 haxapenabotehgedlionsd sbove 10, FaA0® cdfe-out”
" Accordingly, in order to fit the blade 22, 22a of driver bit 20 which has

. the abovepRERthORSE wa&éf&aahéwl%lib B3aher M ngr the hexdgonahtsbreasyr{fces.

“to the hexagonal hol e 12 in bolt 10 whi ch has the above-mentioned vertr cal
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hexagonal hole 12 in the abqve-nentioned boJt 10. However, since length L1,
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. center of hexagonal hole 12, greatly differs fromlength L2, i. e., 20 the
| engt b beigeappieedi tal thel drisveleilt3,20,t dnscoimnes Lbey tdirfiiecuesisbance
. manual ly match the center of the hexagonal hole 12 in bolt 10 with the
center ofisheatge, bbade &P e dridkprlibid pdticheeaki @he opening edge of
the hexagonal hole 12 will gradually be damaged, as illustrated
with shaded portion 15 in Fig. 14, If this broken portion (shaded
portion 15) gradually expands, the above-described come-out
10 phenomenon of the driver bit 20 will occur frequently, finally
making a screwing operation impossible.
From this view point, prevention of the come-out phenomenon
for the above-mentioned driver bit 20 requires application of a
large pressure against the hexagonal hole 12 when rotating the
15 driver bit 20. No problem will occur when a rigid body, such as
metal, is to be bolted or screwed. However, when handling precision
parts, if the driver bit 20 comes out of the hexagonal hole 12,
there occurs a disadvantageous effect of damage or breaking these
precision parts.
20 Further, occurrence of the above-mentioned come-out
phenomenon will accelerate wearing of the bit tip, i.e., tip blade
22 and extended blade 22a. Wearing at these sites will further
promote occurrence of the above-mentioned come-out phenomenon. As
a result, damages of the hexagonal hole will also increase.

25 Yet further, it is possible to prevent the come-out phenomenon
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14 (dashed line therein) and Fig. 16.) In this case, accordingly, if a part
i of the tip blade 22 of 25 driver bit 20 engagingly abuts a part of the
" openi ng edge of the 3 hexagonal hole 12 in the above-nentioned bolt
“a "come-out" phenonenon, where the tip blade 22 of the above-nentioned
driver bit 20 slips out of the opening edge of the hexagonal hole 12 in
- above- nenbyonppl pohy a0, exnns e agicspusecto. tVhabare-eardsionfet deiFeirsbit
.applied to the driver bit 20, and when the torque resistance is |arge,
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in that the screwing-torque applied to the bolt, screw or the like
will vary.

When a bolt or screw is tightened manually, the opegation of
rotating the driver bit 20 by fully pressing the same against a
bolt or screw may be a considerable labor and fatigue to the
operator.

According to the conventional combination of bolt 10 and
driver bit 20 as mentioned above, especially when an electrical
tool is used to fix the screws, upon fitting the hexagonal hole
to the bit tip, it is difficult to rotate a bolt while maintaining
the bolt axis and the driver bit axis coaxially. When there is a
deviation or slant between the bolt axis and the driver bit axis,
for example, it is difficult to instantly fit the bit tip of driver
bit 20 into the hexagonal hole at the bolt head as shown in Fig.
14 (dashed line therein) and Fig. 16, not only will the above-
mentioned come-out phenomenon be caused frequently, but damage of
the opening edge of hexagonal hole will also be frequently caused.

When a hexagonal recessed screw is to be detached, the same
come-out phenomenon and damage of the opening edge of hexagonal
hole may easily occur. In this case, the screw cannot be detached,
resulting in such a situation where a part of the object having

5

10,
t he

each

i ew



~for the above-nentioned driver bit 20 requires application of a large
pressure agai nst the hexagonal hole 12 when rotating the 15 driver bit 20.

" No problemwi |l occur when a rigid body, such as netal, is to
- screwed. However, when handling precision parts, if the driver

be bolted or
bit 20 cones

- out of the hexagonal hole 12, there occurs a di sadvant ageous effect of
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effectively preventing the come-out phenomenon of the driver bit,
preventing screws from being damaged which had occurred
conventionally, always achieving a proper and prompt screwing
operation even if the polygonal hole in the screw is broken, and
remarkably improving operation efficiency, by improving ‘the
configuration of a polygonal hole in a screw head in a combination

of a screw and a driver bit.

DISCLOSURE OF THE INVENTION

In order to achieve the above aims, the screw according to
the present invention is a polygonal recessed screw comprising a
polygonal recess having a substantially vertical wall surface with
a predetermined depth in the central portion of a screw head thereof,
and a conical bottom being formed from a lower edge portion of the
vertical wall surface towards the central portion of a screw neck;
characterized in providing, at the lower edge porticn of the
vertical wall surface of the polygonal recess formed in said screw
head, a vertical stepped portion forming an inscribed circle of
the polygon, and forming the conical bottom towards the central
portion of the screw neck from the lower edge portion of the vertical
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to a bolt, screw, or the Iike. Al so, the anount of pressure applied to the

s driver bit 20 depends on an operator, resulting in a problem5 in that the

. screwi ng-torque applied to the bolt, screwor the like will vary. Wen a

+ bolt or screwis tightened nmanually, the operation of rotating the driver

bit 20 by fully pressing the sane against a bolt or screw may be a

: consi der abteppedaporintofiati gue to the 10 operator. According to the

- conventional combination of bolt 10 and driver bit 20 as nentioned above,

P especi al |y whenrmantiel ectas6pl theopol $geis8l 8cddded hecS&k e¥En &POReF i bdi NG

. the hexagonal hole to the bit tip, it is difficult to rotatelfi bolb\hvi,hile
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there is evi atron n axi s~an

axis, for_e le, it is difficult to instantly fit the bit tip of driver
bit 20 in?oéﬁr%b&ﬁgpnﬁ | ESGES T4 Y Redff yened Bfkagenel gredassehshed
line therein) and Fig. 16, not only will the above- 20 nentioned cone-out

- phenorRenofCHRY ¢ £i5 O herepoeng Pyl yincafmasyeroie fpramep @oiliygondderetessed
" hexagonal hole will also be frequently caused.
' bolts or screws.

Further, a driver bit or a wrench which adapts to the
above-described screw according to the present invention is
characterized in forming a cylindrical protrusion forming an

10 inscribed circle of a polygon at a tip end of a polygonal tip blade;
forming the tip end surface of the cylindrical protrusion into a
conical protrusion; and providing an extended blade forming a
vertical wall vertically extending from said tip blade.

In this case, the driver bit or the wrench can have its

15 cylindrical protrusion, formed on the tip blade, constructed to
have a parallel cylindrical shape forming the inscribed circle of
polygon.

Further, the cylindrical protrusion, formed on the tip blade,
can be constructed to have, in its side surface at the tip edge

20 forming the inscribed circle of polygon, a curved or a linear
cylindrical shape.

Furthermore, a slit with a predetermined length extending in
the bit-axis direction from its tip end surface can be constructed
in one portion of the cylindrical protrusion formed on the tip blade.

25



Vihen ﬁmgﬁé@&g@@gﬂ%ﬁ&g&sed screw is to be detached, the sane cone-out
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‘ 98rt of the object having 5 ! o0 be
dest royed. Such a situation is especially remarkabl e when dust or the |ike
is filled into the hexad®REEF MESCRIRTION OF JHEcDRAWINGEe present invention
to provide a conbination of a screw and a driver bit or wench capabl e of:
-5 effectively preventing the conme-out phenonenon of the driver bit,
preventing screws from being damaged which had occurred
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5 sectional view of a main portion thereof, and (b) is a plan of a

head portion of the bolt indicated in (a):;
Fig. 2 is a plan of a head portion of hexagonal recessed bolt
of another example of a screw according to the present invention;
Fig. 3 shows one example of a driver bit according to the
10 present invention which adapts to the hexagonal recessed bolt
indicated in Fig. 1; wherein (a) is a side view of a main portion
thereof, (b) is a right side view of (a), and (¢} is an end view
of a tip end of the bit;
Fig. 4 is a side view o:ﬁ a main portion indicating a modified
15 example of the driver bit indicated in Fig. 3;
Fig. 5 is a side view indicating an overall constitution
example of a driver bit according to the present invention;
Fig. 6 is a side view indicating an overall constitution
example of a socket-type driver bit according to the present
20 invention;
Fig. 7 is a side sectional view of a main portion indicating
a condition where the driver bit indicated in Fig. 3 abuts and fits
to the hexagonal recessed bolt indicated in Fig. 1;
Fig. 8 indicates a constitution example of a wrench according
25 to the present invention; wherein (a) indicates an entire schematic
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DI SCLOSURE OF THE | NVENTI ON 15 In order to achieve the above ai ns,
.the screw according to the present invention is a polygonal recessed screw
conprising a polygonal recess having a substantially vertical wall surface
"with a predeternined depth in the central portion of a screw head thereof,
~and a conical bottombeing formed froma |ower edge portion of the 20

vertical wabb sigkACH) AsaadSethes LRI BOM 140N Bfd dcFCL8% NE8GHt side
characterized in providing, at the |lower edge portion of the vertical wall

surface ofjthespolygonal recess formed in said screw head, a vertical
stepped portion formng an inscribed circle of the polygon, and form ng the

coni cal bottom r tral,.25 or.ti.on of the screw,neck fromthe
- | ower edge port ?géﬁgofipﬁg%egr%?i %%Pt%er n%élgr}ﬁ@deﬁ@??f%r?{ PrdfhYSr Pddeort hg
ith b nstructed by a hexagonal recesse

Eg: %/goﬂgl(&g‘gﬁgﬁgfmncggggﬁﬁe %rreseen%oigverlftion; wherein (g) is a side

5 view of a main portion, and (b) is an end view of a tip end of the
bit or an end of the wrench;

Fig. 10 is side sectional view of a main portion of a deformed
hexagonal recessed screw of another example of a screw according
to the present invention;

10 . Fig. 11 is a plan of a head portion of a deformed hexagonal
recessed screw indicated in Fig. 10;

Fig. 12 is a side view of a main portion of a driver bit
according to the present invention which adapts to the deformed
hexagonal recessed screw indicated in Fig. 10;

15 Fig. 13 is a side sectional view of a main portion of a
conventional hexagonal recessed bolt; |

Fig. 14 is a plan of a head portion of the hexagonal recessed
bolt indicated in Fig. 13;

Fig. 15 is a schematic side view of a driver bit for a

20 conventional hexagonal recessed bolt; and

Fig. 16 is a side sectional view of a main portion indicating

an abutting condition between the hexagonal recessed bolt indicated

in Fig. 13 and the driver bit indicated in Fig. 15.

25 BEST MODE FOR CARRYING OUT THE INVENTION
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. a deforned hexagonal recessed bolt, a defornmed hexagonal recessed 5 screw,
or ot her polygonal recessed or deforned polygonal recessed bolts or screws.
~Further, a driver bit or a wench which adapts to the above-described screw
according to the present invention is characterized in formng a
“cylindrical protrusion formng an 10 inscribed circle of a polygon at a
~tip end of a polygonal tip blade; formng the tip end surface of the
»cylindrical protrusion into a conical protrusion; and providing an extended

_blade formng ap¥eski Gal e@hb1y ot cakby fid §@i%rfﬁmv§@éllﬁicﬁ 'ge_ch@@ﬁg In

,this case, the driver bit or the wench can have its 15 cylin r|c?
“protrusion orned on.the tip. blad constructed to have.a ral l.e

BT ner oBP SREFESPBRR e o ST g SR e SRy on it EREFZopE
cylindrical grotrusion, formed on the tip blade, can be constructed to
have, in tPstBpdacsorpag¥ing ¢rawingsedge 20 forming the inscribed circle
. of polygon, a curved or a linear cylindrical shape. Furthernore, a slit
“wWith dgprﬁuémelﬁihed | ength extending in

Example of Screw
Fig. 1 and Fig. 2 indicate an example of a screw according
to the present invention. That is, in Figs. 1 (a) and (b), the
reference numeral 30 indicates a hexagonal recessed bolt or screw
10 (hereinafter referred to as “screw”) according to the present
invention. 1In a screw head 30a of the screw 30, a hexagonal recess
32 is provided as a bit-fitting recess. This hexagonal recess 32
is provided in a central portion of the screw head 30a.
Yet, the hexagonal recess 32 is constructed by: forming a
15 wvertical wall surface 33 at a predetermined depth from its opening
edge, providing a vertical stepped portion 34 forming an inscribed
circle of a hexagon of the hexagonal recess 32 at a lower edge portion
33a of the vertical wall surface 33, and forming a slightly slanted
conical bottom 35 towards a central portion of a screw neck 30b
20 from a lower edge portion 34a of the vertical stepped portion 34.
The vertical wall surfaces 33 are, respectively, formed as
substantially vertical walls with a taper of about 1.5° to 2° for
disconnection {an angle for disconnection of a heading tool).
Accordingly, the vertical wall surface 33 formed in the hexagonal
25 recess 32 of the screw 30 is fitted to a vertical wall of a blade
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:the bit-axis direction fromits tip end surface can be constructed in one

" portion of the cylindrical protrusion formed on the tip blade. 25 7

" BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 shows a hexagonal recessed bolt of
one exanple of a screw according to the present invention; wherein (a) is a
side 5 sectional view of a main portion thereof, and (b)is a cross section

cof the mabfA podtivertibkendasontodd Bbdide in (a); Fig. 2 is a plan of a head
“portion of hexagonal recessed bolt shown in Fig. 1; Fig. 3 shows one

" exanpl e Oﬁxﬁmﬂl%iﬁi_ﬁtiz%E%QFQi”9 to the 10 present invention which adapts
~to the hexagonal recesse olt indicated in Fig. 1; wherein (a) is a side
e Renror Bogh: of (RS B9 el o) :ffd VY ofib Gl B Vs RAIDE) 10
40 which adapts to the screw 30 according to the present example.

5 That is, the driver bit 40 of the present example is constituted
by: being provided with a hexagonal tip blade 42 which appropriately
fits the hexagonal recess 32 as a bit-fitting recess of the screw
30, forming a cylindrical protrusion 44 which forms the inscribed
circle of hexagon at the tip end of the tip blade 42, forming the

10 tip end surface of the cylindrical prétrusion 44 into a conical
protrusion 45, and providing an extended blade 42a forming a
vertical wall 43 vertically extending from the tip blade 42.

Accordingly, in the driver bit 40, the cylindrical protrusion
44 formed at the tip end of the tip blade 42 is promptly fit and

15 engaged, by the dimension of its inscribed circle, to the opening
edge of the hexagonal recess 32 of the screw 30, and then the vertical
wall 43 vertically extending from the tip blade 42 coincides with
the vertical wall surface 33 of the hexagonal recess 32 of the screw
30 in order for the extended blade 42a to enter into the hexagonal

20 recess 32. Then the cylindrical protrusion 44 fits to the vertical
stepped portion 34 of the hexagonal recess 32, and the conical
protrusion 45 fits into the conical bottom 35. Thus, the fitting
operation between the screw 30 and the driver bit 40 is positively
implemented.

25 Fig. 4 indicates a modified example of the tip blade 42 of
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. Fig. 4 is a side viewof a main portion indicating a nodified 15 exanple
“of the driver bit indicated in Fig. 3; Fig. 5is a side view indicating an
overall constitution exanple of a driver bit according to the present
invention; Fig. 6 is a side viewindicating an overall constitution exanple
“of a socket-type driver bit according to the present 20 invention; Fig. 7
is a sidetbecdrivaet wiewliofindimategain iRiy. rili c@heengia, candtheoaxahple t he
“driver bit indicated in Fig. 3 abuts and fits to the hexagonal recessed

- bolt indi ¢atiedatad Ay Fily. Bi,0a dadddineaieas eheodslidditi il erafpheich &4

w ench according 25 to the present invention; wherein (a) i1ndicates an
entire sc | €1 | N )l f1.1S1 s M £ LC) S
a right s?ge@%ﬁ g\%\?oglat% ;qgijégswgmigﬁd]ir%:gtlgaséé;ln%?%ggg%g?ﬁzg exan% }équj(‘)xﬁga

driver b'%hgrinscribed circle of hexagon. However it may be have the

5 construction of a cylindrical protrusion 44’ wherein its side
surface is curved or linear, as indicated in Fig. 4, as long as
the tip end forms the inscribed circle of hexagon.

For example, as for a driver bit 40 comprising the thus
constructed tip blade 42, it is possible to appropriately use a
10 driver bit 40 with an entire structure as indicated in Fig. 5.
Further, it is possible to appropriately use a socket-type driver
bit 40 indicated in Fig. 6.
Fig. 7 indicates a fitting operation between the screw 30
(referring to Fig.1l and Fig.2) and the driver bit 40 (referring
15 to Fig. 3) according to the present example.
That is, according to the present example, because of the

cylindrical protrusion 44 formed on the tip end of the tip blade
42 of the driver bit 40, upon fitting abutment with the hexagonal
recess 32 of the screw 30, the cylindrical protrusion 44 can promptly
20 andpositively fit and engage within the inscribed circle of hexagon
at the opening edge of the hexagonal recess 32 of the screw 30.
Thus, in further operations, it is possible to make the vertical
wall surface 33 of the hexagonal recess 32 of the screw 30
immediately coincide with the vertical wall portion 43 vertically
25 extending fromthe tipblade 42 of the driver bit 40, just by rotating
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a wench according to the present invention; wherein (a) is a side 5 view
~of a min portion, and (b) is an end view of a tip end of the bit or an end
of the wench; Fig. 10 is side sectional view of a nmain portion of a

. def orned hexagonal recessed screw of another exanple of a screw according
to the present invention; 10 Fig. 11 is a plan of a head portion of
:a def or nethé esaigogmal bite dds sied asspewifndi daredtion Fi §husQ; iEi §gs pésssbhesi de
“view of a main portion of a driver bit according to the present invention

;. whi ch adapd sadwariteyataisiyeddvenrgenal cérsesse presicnondivhatBdotbufidd 10;
15 Fig. 13 1s a side sectional view of a main portion of a

convent | 08bmNeNSU0KRY1 £ ECESP oSk Bldun i chdl Scihl Baohygvligaghport i on

of the hexagon recessed | ndi cat e I's a schematic
"~ side vi e\z\ggg gl %Ir! ﬁgé 5: %] for a 20 conventional hexagonal recessed bolt;
.and Fig. lonal view of a main portion indicating an

~abutting conditipn BetHeam L Conatildion 28520 ench! 41 "hSBLEY of the
above-described driver bit of the present example. In this case,
the construction of the tip blade of the wrench 41 is to have exactly
the same construction as the above-described driver bit_: 40. Thus,
the same elements are shown by the same reference numerals, and

10 detailed explanation thereof is omitted. That is, at the tip end
of the tip blade 42 of the wrench 41, there is formed a cylindrical
protrusion 44; and the tip end surface of the cylindrical protrusion
44 is formed into a conical protrusion 45.

Modified E ) £ Dri Bi1 | W ]

15 Figs. 9 (a) and (b) indicate another modified example of a
tip blade 42 of a driver bit 40 or a wrench 41 according to the
present invention. That is, in this case, as indicated in Figs.
9 (a) and (b), it has a construction where, in one portion of the
cylindrical protrusion 44 formed on the tip blade 42, there is

20 provided a slit 46 having a predetermined length and extending from
the tip end surface in the bit-axis direction from its tip end
surface. By so-providing the slit 46 in the tip blade 42, there
is formed a blade strip 46a which causes an elastic displacement
in the radial direction from the center of the axis of the driver

25 Dbit 40 or the wrench 41. According to the effect of this blade strip

13



in Fig. 13 and the driver bit indicated in Fig. 15. 25 BEST

- MODE FOR CARRYI NG QUT THE | NVENTI ON 9 Bel ow, an exanple of a screw and a

driver bit/wench according to the present invention will be explained in

detail with reference to the acconpanying drawings. 5 Exanple 1 Exanple of

Screw Fig. 1 and Fig. 2 indicate an exanple of a screw according to the

" present if%entitonis Tremsilsle it Eegdily dahiavel Hddindhapoaf bieddegnuirehal

: 30 indicates a hexagonal recessed bolt or screw 10 (hereinafter referred

:to as "sctewe/'higefbrtimg tecéde (Hesaydndlnweridsen32inog sheewcherd3Bla of

“the screw 30, a hexagonal recess 32 is provided as a bit-fitting recess.

~Thi s hexaggagbisegess 32 is provided in a central portion of the screw head
30a. Yet, the hexagonal recess 32 is constructed by: formng a

Figs. 10 through 12 indicate a modified example of the screw
5 30 anddriver bit 40 indicated in Figs. 1 through 3. In the examples
indicated in Figs. 10 through 12, for the sake of brevity of
explanation, description will be made by using the same reference
numerals for the same elements as in the examples indicated in Figs.

1 through 3.

10 That is, the present example indicates a deformed hexagonal
recess screw 30 which, as a bit-fitting recess formed in a screw
head 30a, has a deformed hexagonal recess 32’ that curvingly
projects in six directions spaced at even degrees in the radial
direction;_and a driver bit 40 which adapts to such a screw 31.

15 Example of Screw

Fig.1l0 and Fig.ll indicate the deformed hexagonal recess
screw 30 of the present example. That is, the above described
deformed hexagonal recess 32’ is constructed by: forming a curved
vertical wall surface 33’ at a predetermined depth from its opening

20 edge, providing a vertical stepped portion 34 forming an inscribed
circle of a deformed hexagon of the deformed hexagonal recess 327
at a lower edge portion 33a’ of the vertical wall surface 33/, and
forming a slightly slanted conical bottom 35 towards a central
portion of a screw neck 30b from the lower edge portion 34a of the

25 vertical stepped portion 34.

14
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~edge, providing a vertical
of a hexagon of the hexagonal

verti cal

towards a centra

"~ 34a of t

respectively,

cal wall surface 33 at a predeterm ned depth fromits opening

st epped portion 34 formng an inscribed circle
recess 32 at a | ower edge portion 33a of the

wal | surface 33, and formng a slightly slanted conical bottom 35

HEX AT C@ SERVRBAB D

-tool). Accordingly, the vertical wall surface 33 fornmed in the hexagonal

recess 32¢gfy @%ﬁ@g&gcbarhhhg%t&@a%%rr%isaah. &ﬁéxhpﬁé.am?igfcdgflothe of

a driver
(c) indic
accordi ng
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10

15

20

25

bit desc bel ow. Ex e of Driver Bit Figs. 3

e present "exanpl

provided with a deformed hexagonal tip blade 42 which appropriately
fits the deformed hexagonal recess 32’, as a bit~-fitting recess,
of the screw 30, forming a cylindrical protrusion 44 forming an
inscribed circle of the modified hexagon at the tip end of the tip
blade 42, forming the tip end surface of the cylindrical protrusion
44 into a conical protrusion 45, and providing an extended blade
42a forming a vertical wall 437 vertically extending from the tip
blade 42 and curving in the circumferential direction.

Even when combining the so-structured screw 30 and driver bit
40 of the present example, alike the above-described example,
because of the cylindrical protrusion 44 formed on the tip end of
the tip blade 42 of the driver bit 40, upon the fitting abutment
with the deformed hexagonal recess 32’ of the screw 30, the
cylindrical protrusion 44 can promptly and positively fit and engage
within the inscribed circle of the modified hexagon at the opening
edge of the deformed hexagonal recess 32’ of the screw 30. As a
result, i1t is possible to advantageously prevent the come-out
phenomenon.

Further, 1in the present example, it 1is possible to
appropriately use a similar type wrench (referring to Fig. 8)
instead of the above-described driver bit.

15

: ( _ b) “and
éésgvggeb%a%l &0l d;éf_é’seéntb | i £ 86201 5t [ 04 NSy SCLEVL SO

portion of a screw neck 30b 20 froma | ower edge portion
£ CQ portion 34. The vertical wall surfaces 33 are,
formed as substantially vertical walls with a taper of about
1.5[err] to 2 fpigdilchndecates draneangpiefaf adistwnnddici 40 wifich hdapgtag

25



5 That is, the driver bit 40 of the present exanple is constituted by:
being provided with a hexagonal tip blade 42 which appropriately fits the
hexagonal recess 32 as a bit-fitting recess of the screw 30, formng a
cylindrical protrusion 44 which fornms the inscribed circle of hexagon at
the tip end of the tip blade 42, formng the 10 tip end surface of the
cylindrical pr8heuprefiesgednesanpieni efil tie dpressh Woerdndpharedibegnan
extended bl ade 42a formng a vertical wall 43 vertically extending fromthe
tip bl adeledribedoraiovd.y, Howdvex driherpbéderdd, inventchdn nils i nat poofoeusi on
44 fornmed at the tip end of the tip blade 42 is pronptly fit and 15

engaged, 10yt €b ¥BRShORaQnd 1 STelc3cblssh Chhalhrdd bhaPResiRE AR Of
t he hexagonal recess 32 of "the screw 30, and then the vertical wall 43

verti cal %e?t ?ﬁgi%f L0 tRe 14 PeLLAE S4,2 qoqlitncige%gv: %@grEsBlgerE(i, Cgle wall

surface agonal” recess of the screw er for the
oyl i PRSI IATS N AR 1 S b Uby BT oAt ‘S ESas BOME SRS he
hexagonal recess 32, and the conical protrusion 45 fits into, the caqni.cal
bot t om 3Endrhnsits Hefrrmerneheraty ?S BeRARERL (HeCIBFE 3¢ AR PTG ver
bit 40 is positively
to make various modifications in design as long as it is within
a scope that does not depart from the spirit of the present
invention.

10 As is clear from the above-described examples, according to
the screw of the present invention, which is a polygonal recessed
screw comprising a polygonal recess having a substantially vertical
wall surface with a predetermined depth in the central portion of
its screw head, and a conical bottom being formed from a lower edge

15 portion of the vertical wall surface towards the central portion
of a screw neck, characterized in providing, at the lower edge
portion of the vertical wall surface of the polygonal recess formed
in said screw head, a vertical stepped portion forming an inscribed
circle of the polygon, and forming the conical bottom towards the

20 central portion of the screw neck from a lower edge portion of the
vertical stepped portion, it is possible to positively prevent the
come—out phenomenon of a driver bit.

On the other hand, by constructing the driver bit or the wrench
according to the present invention by forming a cylindrical

25 protrusion forming an inscribed circle of a polygon at a tip end

16



I mpl enented. 25 Fig. 4 indicates a nodified exanple of the tip

bl ade 42 of 11 the driver bit 40 indicated in Fig. 3. That is, in the
exanple indicated in Fig. 3, a case wherein the cylindrical protrusion 44
of the tip blade 42 is fornmed in a parallel cylindrical formformng the
“inscribed circle of hexagon. However it may be have the 5 construction of
ca cylindrétag prdvgosadn t4p wadesi nfoxming dehgutipcends seunfeaes orf | thear,
cas indicated in Fig. 4, as long as the tip end fornms the inscribed circle

- of hexagogyl fdr @b ot Bssfdt intdy iavorllica14@reerEishpdahdeptHitbding
. constructed tip blade 42, it is possible to appropriately use a 10 driver

B T e b B e
6. Fg 7séggi€f§e§l§3éjt£érh ‘%ﬁ%é?ﬂf@"t%?%&@%@ntQem8§£e§h§8tab1e means
5 for the above-described screw.

The screw according to the present invention does not only
have a general versatility for being advantageously used with
conventional driver bits or wrenches, but is also superior in
strength considering its construction, and has an advantage in

10 enhancing its utilization wvalue.

Further, according to the driver bit of the present invention,
it is possible to easily and promptly achieve the positioning to
the central position of the bit-fitting recess of the screw, and
equalize the abutment to the rotation-drive surface of the screw.

15 Thus, there can be obtained many superior advantages such as that,
when applied to automatic machines, damage to the screws can be
reduced, and workability upon screwing operation can be
considerably enhanced.

Furthermore, in the present invention, it is possible produce

20 the screws conveniently and at low cost through mass production
by using a heading tool comprising a protrusion strip or protrusion

streak which adapts to the shape of the bit~fitting recess of the

above-described screw.

17



(reférring to Fig.1 and Fig.2) and the driver bit 40 (referring 15 to Fig.
3) accordin anple. That is, according to the present

exanpl e, because rical protrusion 44 formed on the tip end of
the tip blada E‘g “ “m!‘ﬁ bit 40, upon fitting abutment with the

hexagonal rew 30, the cylindrical protrusion 44 can
promptly 20 and p03|t|vely fit and ecaIMsw thin the inscribed circle of
hexagon at the openi ng edge of the hexagonal recess 32 of the screw 30.
Thus, in further operations, it is possible to make the vertical wall
surface 33 of the hexagonal recess 32 of the screw 30 i Mmedi ately coi nci de

bl ade 42 of theari v Borv4T=T isbeRLAes, sy SSRGS A RIS 1
Comesout BRETBRORGY i h SHERAR L E’%%rt B0 TR eRE chal

ser eWSandpxqéclie\algérn?Jl.ned depth in the central portion of a screw head thereof,
and a conical bottom being formed from a lower edge portion of the
vertical wall surface towards the central portion of a screw neck,
characterized in providing, at the lower edge portion of the
vertical wall surface of the polygonal recess formed in said screw
10 head, a vertical stepped portion forming an inscribed circle of
polygon, and forming the conical bottom towards the central portion

of the screw neck from a lower edge portion of the vertical stepped

portion.

15 2. A screw according to claim 1 wherein the polygonal
recessed screw is constructed either by a hexagonal recessed bolt,
hexagonal recessed screw, a deformed hexagonal recessed bolt, a
deformed hexagonal recessed screw, or other polygonal recessed or
deformed polygonal recessed bolts or screws.

20

3. ‘A driver bit or a wrench which adapts to the screw
according to claim 1 or 2, characterized in forming a cylindrical
protrusion forming an inscribed circle of a polygon at a tip end
of a polygonal tip blade; forming the tip end surface of the

25 cylindrical protrusion into a conical protrusion; and providing

18



Exanpl e of Wench 5 Fig. Wws a construction of a wench 41

i nstead of the above- ﬂﬂ“‘h‘m‘mgﬁﬁ bit of the present exanple. In this
case, the construction il e of the wench 41 is to have exactly
. the same construction as the above-described driver bit 40. Thus, the sane
- elenments are shown by the sanme reference nunerals, and 10 detailed

- expl anat immekhendefl blndmiformdng avartisalataltiheert pczhlly ektehdingpf tdrade

. 42 of the wench 41, there is forned a cylindrical protrusion 44; and the

~tip end sgpfdceiwhhlidde cylindrical protrusion 44 is formed into a conical
* protrusion 45. di fied Exanple of Driver Bit and Wench 15 Figs. 9

. (a) and (b) indicate another nodified exanple of a tip blade 42 of a driver

bit 40 or a wench 41 according to the present invention. That is, in this

c case, as indicafed in Eigs. 9 ) and (b),.it has.a cqnstructign where, in
one portion of Ahe ot PEATEEAPLEIRE AIEBRCRAT S TP E TR RSt e b,

there is 20 provided a slit 46 having a predetermned | ength and extendi ng

from the the @rHdnsiricaderratrrainntiesnad gy Ehei ble Arlade L8 eppsrerted

surface. By so-providing the slit 46 in the tip blade 42, there
- to have a parallel cylindrical shape forming the inscribed circle

of polygon.

5. A driver bit or a wrench according to claim 3 wherein
10 the cylindrical protrusion formed on the tip blade is constructed
to have, in a side surface thereof at the tip edge forming the

inscribed circle of polygon, a curved or a linear cylindrical shape.

6. A driver bit or a wrench according to either of claims

15 3 to 5 wherein, in one portion of the cylindrical protrusion formed
on the tip blade, there is provided a slit with a predetermined
length extending in the bit-axis direction from the tip end surface

thereof..

19



is formed a bl ade strip 46a which causes an el astic displacenent in the
radial direction fromthe center of the axis of the driver 25 bit 40 or
the wench 41. According to the effect of this blade strip 13 46a, it
is possible to readily achi eve hol ding upon binding with the bit-fitting
recess (hexagonal recess 32) of the screw 30. Exanple 2 Figs. 10 through 12
i ndi cate a mpgitiaed exanple of the screw 5 30 and driver bit 40 indicated
in Figs. 1 through 3. In the exanples indicated in Figs. 10 through 12, for
t he sake of breviat gcabwewplthnat pohygdestrhple of3® |fodmedradehby usi ng t he
sane reference nunerals for the sane elenments as in the exanples indicated
in Figs. 1 telyggnald hode (32) dighasedsintbie presshen afkanploxrewndi cates a
def ormed hexagonal recess screw 30 which, as a bit-fitting recess forned in
a screw headedgh, (3039 anderempedshBgagorertiedksalh (IPawiddr & ngl y

preset depth, and with a cone base oriented from the
lower edge of the vertical wall toward the center of
a screw neck, wherein a vertical step forming an
inscribed circle of the polygon is provided at the
lower edge (33a) of the vertical wall (33) of the
polygonal hole (32) formed in the screw head (30a),
the cone base (35) oriented from the lower edge (34a)
of the vertical step (34) toward the center of the
screw neck is formed, and a driver bit (40) or wrench
(47) to be fitted to this screw is provided at the
tip of a peak edge (42) with a cylindrical projection

{44) forming the inscribed circle of the polygon.



Fig.10 and the def or mred hexagonal r@‘ﬂ‘é@@E
present exa the above dg&tri bed def grned goh:
I's constructed by: form ng a curved vertical wall r ace 33 at a
predeterm ned depth fromits open| 20 edg provi di ng aa@ert I cal stepped
portion 34 form ng an inscribed CI e of a orned hex?v'r of the

projects i s X djr ctlons spaced at even degrees in the radia lL.rection,;
and a drive im ‘ddapts to such a screw @GE=F Xanpleg-caf || Screw

def or mredRh ona]_ recess 32' at a | pwer edg portion 33a/of the vertical
wal | surface 33", and formng a S|I htly sl a ted coni cal ybottom 35 towards
a central portlon of a screw k| 3¢b fromthe owel edge portion 34a of
the 25 vertical stepped port B4. L4 Exanple py/' Dfiver_Bit Fig. 12

i ndi cates one exanple of a dr bi t{40 which adap{’s ~T~300

(Q) 33a_
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to the screw 30 according to the aforesaid exanple. That is, the driver bit
40 of the present exanple is constituted by: being 5 provided with a

def ormed hexagonal tip blade 42 which appropriately fits the deforned
hexagonal recess 32', as a bit-fittidg Tecess, of the screw 30, forming a
cylindrical protrusion 44 formng an inscribed circle of the nodified
hexagon at_ the_tip_end of the( i blade 42, formng thesaipn end surface of
t he cyliﬁﬁ}icg}.pratrusion 10 into a conical protruiﬂb 45, and
provi di ng an extended bl ade 42a formng a vertical wall 43" vertjcally
extending fromthe tip blade 42 and curving in the circunferential
direction. Even when conbining t so-strf€jured screw 30 and driver bit 40
of the present exanple, alike the’above-d ri bed exanple, 15 /because of
the cylindrical protrusion 44 forfred on the tip end of the tip bl ade 42 of
the driver bit 40, ugom i aButmeEnt w t h4he—defqr n®d hexa I

recess 32' of fg scrijew 3P, if ndrij&al protrusion 44 can proppt)y and
positively fit and erlgagelwithin the ingcribed ciycle of |the nodi
hexagon at the opening 20 edge of the dgeforned hexagonal reces# B2 of the
screw 30. As a resuljt, if is possible tjo advant ageously jprevent the
cone- out . >
/
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phenonenon. Further, in the present exanple, it is possible to
appropriately use a simlar type wench (referring to Fig. 8 25 instead
of the above-described driver bit. 15 The preferred exanpl es of the
present invention have been describeé}g?ove. However, the present
invention is.not to be limted to th&“héxagonal recessed bolt and screw, or
to its defornmed ones in the aforesaid exanples, but it is possible to be 5
appropriately used in various polygonal recessed bolts and screws and in
its defor dlogis,éﬁnd, as a matter of course, it is possible to nake
ificati

vari ous s in design as long as it is within a scope that does
not depart fromthe spirit of the present invention.géf As is clear
fromthe above-descri bed exanpl es, according to the ew of Fﬂi presé&&
i nvention, which is a polygonal recessed \\\\\
| — | —
—{ )
40

FIG. 6 e
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K
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screw conprising a polygonal recess having a substantially vertical wall
surface with a predeterm ned depth in the central portion of its screw
head, and a conical bottom being for froma | onwer edge 15 portion of
the vertical wall surface towards th¥ central portion of a screw neck,
characterized in providing, at the | ower edge portion of the vertical wall
surface of the polygonal recess fornmed in said screw head, a vertical

st epped rt(yn f@rmng an inscribed circle of the polygon and formng the
coni cal boftomtowards the 20 central portion of the screw neck froma

| ower edge portion of the vertlcal stepped portion, it is possible to

" positively p nt ,the cone onmenon of a driver bit. ot her
hand, by coné&)ﬁctﬁﬂg t he d er? eF or the wrench according tg(Ba tfgLesent
invention by formng a cylifdrical 25, p;ptru5|on formng an in
circle of a pdrl) ﬁgo at df _a _polygonal tiphbl adef rjm ng

the tip end gyrfhc of Eap P

Vis) L 12
v I9A
15 ||V 4t N
40
FIG. 9 @




cylindrical protrusion into a conical protrusion; and providing an extended
bl ade form-nng a vertical wall vertically extending fromsaid tip blade, it
is possible to obtain a nost adaptable nmeans 5 for the above-descri bed
screw. The screw according to the pr&s€fit i nvention does not only have a
general versatility for being advantageously used with conventional driver

bits or w , bgt s al so sup in strength considering its
constructigﬂ?pgﬁd hgs(%n advantaggéén 10 ancing its utilization val ue.

Further, according to the driver resent inventi it is
p055|ble to easily and pronptly aghieve the positioning to t central
position of the bit- flttlng = e screw, and equal i z& t he abut nent

| e can be obtai ned
many superior advant ages automati c nachi nes,
damage to the screws can +Ppn scr g
operation can be consi dergp hal : i AfThe nt

i nvention, 3@@ iently and at | ow
cost through nasspg uct

FIG 11

30a

34

35

FIG. 12




by using a heading tool conprising a protrusion strip or protrusion streak
whi ch adapts to the shape of the bit-fitting recess of the above-descri bed
screw. 17 CLAI M5 1. A pol ygonal recessed screw conprising a pol ygonal
recess having a substantially vertida/ Tall surface with a 5 predeterm ned
depth in the central portion of a screw head thereof, and a conical bottom
being formed froma | ower edge portion of the vertical wall surface towards
the central portion of a screw neck, characterized in providing, at the

| ower edge portion of the vertical wall surface of the polygonal recess

formed in sa ew %0 head, a ver'thaI st eppe ortion formng an
TGt p

i nscribed c on, and forf'ri ng the coni¢al bottom towards the

central portion of the screw neck fifom a | dder ge portion of the verti cal
l

st epped portion. 10
L T

/ ~= /_\,100
o
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15 2. A screw according to claim1 wherein the polygonal recessed
screw i s constructed either by a hexagonal recessed bolt, hexagonal
recessed screw, a deformed hexagonal recessed bolt, a deforned hexagonal
recessed screw, or other polygonal re ?ssed or deforned pol ygonal recessed
bolts or screws. 20 3. A driver bftfor a wench which adapts to the
screw according to claim1l or 2, characterdzed in formng a cylindri cal
protrusion form ng an inscribed circle of {a polygon at a tip end of a
pol ygonal tip bladzinio ninﬂokﬁe tip end gurflace of the 25 cylindrical
protrusion into a 40 p usi on; and viding 18 an extended bl ade
formng a vertical wall vertically extenditngifromsaid tip bl ade. 4. A
driver bit or a wench according to clai ml; erein 5 the cylindrical
protrusion fornmed on the tip blade is conE r@kted

20
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to have a parallel cylindrical shape formng the inscribed C|rcle of
pol ygon. 5. A driver bit or a wench according to cl g i

the cylindrical protrusion forned on the tip blade is cQhS

in a side surface thereof at the tip edge forning the ig
pol ygon, a curved or i_near | indrical shape
wrench according to ei lq}lglE OPECQI%IWIQB oF ¥ 5mem$$. |
the cylindrical protrusion forned on the tip bl ade, thefe*s~p

slit with a predetermned length extending in the bit-akis dlrectlon frof
the tip end surface thereof. 19 —

Fig. 1 shows a hexagonal recessed bolt of one example of a

screw according to the present invention; wherein (a) is a side

5 sectional view of a main portion thereof, and (b)is a cross

section of the main portion taken along B-B line in (a);

Fig. 2is a plan of a head portion of hexagonal recessed bolt
shown in Fig. 1;
Fig. 3 shows one example of a driver bit according to the
10 present invention which adapts to the hexagonal recessed bolt
indicated in Fig. 1; wherein (a) is a side view of a main portion
thereof, (b) is a right side view of (a), and (c)'is an end view
of a tip end of the bit;
Fig. 4 is a side view of a main portion indicating a modified
15 example of the driver bit indicated in Fig. 3;
Fig. 5 is a side view indicating an overall constitution
example of a driver bit according té the present invention;
Fig. 6 is a side view indicating an overall constitution
example of a socket-type driver bit according to the present
20 invention;
FJ.g 7 is a side sectional view of a main portion indicating
a c;ondit'ion where the driver bit indicated in Fig. 3 abuts and fits
to the hexagonal recessed bolt indicated in Fig. 1;
Fig. 8 indicates a constitution example of a wrench according
25 to the present invention; wherein {a) indicates an entire schematic

8
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