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(57) Abregée/Abstract:

A wood screw Is provided which can be smoothly driven In with a small driving force. Helical ribs that are the highest at the
center and gradually lower toward both ends are formed on the outer periphery of the tip of a shank having threads on the outer
periphery at intervals of 180° in the circumferential direction. Each helical rib is a discontinuous body formed by a plurality of

protrusions having different heights. This reduces the turning resistance imparted to the helical ribs, thereby reducing the driving
force required.
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ABSTRACT OF THE DISCLOSURE

A wood screw 1s provided which can be smoothly

driven in with a small driving force. Helical ribs that

are the highest at the center and gradually lower toward
both ends are formed on the outer periphery of thé tip of
a shank having threads on the outer periphery at intervalé
of 180° in the circumferential direction. Each helical
rib is a discontinuous body formed by a plurality of
protrusions having different heights.- This reduces the
turning resistance imparted to the helical ribs, thereby

reducing the driving force required.
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WOOD SCREW
BACKGROUND OF THE INVENTION

This invention relates to a wood screw.

As a wood screw driven into wood such as a wood
board, one 1s known in which‘threads are formed on the
outer periphery of a shank having a tapered portion at
1ts tip, and the threads on the leading side, which are
formed on the tapered portion'atfthe tip of the shank,
have a larger lead angle than the threads on the trailing
side.

With such a conventional wood screw, since the
leading threads have the function as drill edges, initial
driving is smooth. But in the case of a wood screw
having a long driving lehgth, as the contact length of
the threads increases, heat buildup increases, so that the
threads ténd to seize. 1In partidular, 1f the wood into
which the wood screw is driven in is hard, much heatis.
produced 1n the threads, sothatxdue to selzure, the wood

screw tend to be broken.

In order to avoid such a trouble, the present
applicant has already.prOsted in JP utility model
publication 5-14005 a wood screw in which two helical
ribs of which the height gradually lowers from the

longitudinal center toward both ends and which have an
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1sosceles triangular sectional shape are formed on the
outer periphery of the tip of a shank having threads on
the outer periphery at intérvals of 180° in the
circumferential direction such that the angle (lead angle)
formed by the ridgeline of each helical rib and a plane
perpendicular to the shank 1s greater than the lead angle

of the.threads.

In the Wood screw described 1n this publication,
when the wood screw is driven in, the ridgelines of the
helical ribs penetrate into the wood while cutting off a
threaded hole'tépped by the threads on the tapered portion
at the tip of the shank to form helical grooves, and the
trailing threads in the rear of the helical grooves are
driven into the inner periphery of the helical grooves.
Thus the wood screw can be relatively smoothly driven
into even hard wood. Heat buildup is small. Thus, it
can be driven 1in without causing seizure.

In the wood screw proposed in the above
publication, since the two helical ribs each have an
isosceles triangular section and extend continuously in

the longitudinal direction and the lead angle is greater

than the lead angle of the threads, turning resistance
imparted to the helical ribs is relatively large, soO that

a large force 1s needed to drive it in. Thus,
lmprovement in lowering the driving force has been

expected.
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In order to reduce the turning resistance, 1t 1s
effective to reduce the lead angle of the hellcal ribs or
lower their maximum height. But by doing so, the groove
width of the helical grooves formed by the,helical ribs
decreases or their depth shallows. This increases the
resistance when the trailing threads are driven, so that
heat buildup tends to occur. '

An object of this invention is to provide a wood
screw which can be smoothly driven into even hard wood

with a small driving force.
- SUMMARY OF THE INVENTION

According to this i1nvention, there 1s provided a
wood screw comprlsing a shank having a tapered portion at
tip thereof, threads formed on the outer periphery of the

shank, two helical ribs formed on the outer periphery of

the tip of the shank 180°.spaced\from each other 1n the
circumferential direction, the helical ribs being the -
highest at the longitudinal center and gradually lowering
toward both ends, the maximum height of the each helical
rib being less than the height of the threade,the angle
formed by the helical ribs and a plane perpendicular to

the shank being greater than the lead angle of the threads,

each of the helical ribs comprising a discontinuous body

formed by a plurality of conical protrusions having
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different heights.

The discontinuous bodies as used herein refer to
ones in which the apexes of the plurality of protrusions

are completely separate from each other. But the bottoms

of the protrusions may be separate or connected together.
By forming each helical rib from the discontinuous
bodies of the plurality of COnical protrusions having

different heights, when the wood screw is driven in, it

1s possible to lower the turning resistance imparted to
the helical ribs, so that theiscrew can be émoothly
\driven into even hard wood.with a small driving force.,
According to this invention, there is also
provided a wood screw comprising a shank having a tapered
portion at tip thereof, threads formed on the outer
periphery of the shank, two helical ribs formed on the
outer periphery of the tip of the shank 180 ° spaced from
each other in the circumferential direction, the helical
ribs being the highest at the longitudinal center and
gradually lowering toward both eﬁds, the maximum heilght
of the each helical rib being less than the'height of the
threads, the angle formed by the helica1 ribs and a piane
perpendicular to the shank being greater than the lead
angle of the threads, each of the helical ribs comprising
a conical protrusion disposed at the center of\its length,
the height of thé conical protrusion being smailer than

the height of the threads.
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By prOviding a coniCal protrusion at the
longitudinal center of each helical rib as described above,
1t 1s possiblé to suppress the maximum height of the
helical ribs. Thus 1t is possible to reduce the turning
resistance imparted to the helical ribs. Thus, the screw

can be smoothly driven into even hard wood with a small

driving force.

In either of the first and second inventions, the

protrusions may be conical or pyramidal.
BRIEF DESCRIPTION OF THE DRAWINGS

Other features and objects of the present
invention will become apparent from the following
description made with reference to the accompanying
drawings, 1n which: '

Fig. 1 1s a front view of a first embodiment of
the wood screw according to this'ihvention;

Fig. 2 is an enlarged side view showing the tip of
the shank of.the same ;

Fig. 3 is an enlarged front view showing the tip
of the shank of the same;

Fig. 4 1s a sectional view taken along line IV-IV

of Fig. 3:;

Fig. B5A is a front view showlng a second

embodiment of the wood screw according to this invention;
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and

Fig. SB_is a side view of the same.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Hereinbelow, embodiments of this invention will be
described with reference to the drawings. Figs. 1-4 show
the first embediment of the wood:screw accordingto this
iﬁvention. AS Shown, a shank 1 has a tapered portion 1b
formed at the tip of a straight portion la., A’head 2 18
provided at the rear end of the shank 1.

The head 2 1s formed_with an engaging portion for
tools such as a driver, though not shown in the figures.

On the shank 1, threads 3 are formed from the
tapered portion 1lb to the straight portion la. The shank
1 also has two helical ribs 4 onethe outer periphery of
the tip of the straight portion ia by 180 degrees spaced
from each other in the circumferential direction.

As showﬁ in Figs. 1 and 3, the helical ribs 4 each
comprise discontinuous conical protrusions 4a having
different heights, with the protrusion 4a located at the
center the highest and theilr heights gradually‘decreasing
toward both ends. The height of the highest protrusion
4a 1s lower than the height of the threads 3.

‘ As shown 1n Fig. 2, the angleé}lformed by the

line connecting the apexes of_the'plurality of
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protrusions 4a of each.helical rib 4 and a plane
perpendicular to the axis of the shank 1 is about 60
degrees, and greater than the=iead angle a o0f the
threads 3.

The wodd screw shown in the first emediment has
such a structure, Whén the woodfsCrew 1S driVen 1nto wood,

the threads 3 on the tapered portion 1lb tap a hole and the

tapped hole is helically cut by the helical ribs 4

comprising discontinuous protrusions 4a to form helical
grooves. With the hole formed with the.helicél grooves as
a starting hole, the trailing threads 3 aré driven into
'wood.

Since the helical ribs 4, which form the helical
grooves, are formed by the disContinuous protrusions 4a
having differgnt heights, turning resistance imparted to

the helical ribs 4 is extremely small, compared with

helical ribs comprising a continuous pratrusidn having a
sectional shape of an isosceles triangle. Thus the
helical ribs 4 penetrate_smoothly into wood to form the
helical grooves. Since with the hole formed with the
helical grooﬁes as a starting hole, the trailing threads 3
are driven 1n, 1t is possible to extremely smoothly-drive
the screw into even hard wood with a small driving force.
Also, since the amount tapped by the trailing threads 3

is small and héat buildup due to contact with wood is

~small, seizure will hardly occur.




CA 02392892 2002-07-09

Figs. 5A and 5B show the second embodiment of the
wood screw according to this iﬁvention. This embodiment
differs from the first embodiment in that each of the two
helical ribs 4 formed on the outer periphery of the tip
of the shank 1 1s a continuous body of an isoeceles
triangular sectional shape, but has a conical protrusion
> at the center between both ends thereof.

Thus, the same portions-as 1n the wood screw shown
in the first embodiment are indicated by the same
reference numbers and theilr description is omitted.

Like the helical ribs 4 ehown in Fig. 2, the lead
angle of the helical ribs 4 in this embodiment is greater
than the leadgangle of the threads 3 and 1is about 60° =
15° . The height of the protrusions 5 frcm the surface of
the shank 1 is less than the height of the threads 3.

As described above, by forming theconical
protrusion 5 at the longitudinal,centerof each helical
rib 4, when the wood screw is driven in, the protrusions
5 cut the helical grooves formed by the helical ribs 4,
thereby enlarging the groove width'and depth. Thus,
compared with helical ribs each ccmprising a continuous
rib having an 1sosceles triangular sectional shape, in
forming helical grooves of the same'Width and depth, 1t 1is
possible to suppress the maximum height of the helical
ribs 4 to a low value. Thus it is pcssible'to-reduce the

turning resistance imparted to the helical ribs 4.
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Thus, the driving force réquired for driving
decreases, SO that the screw can be smoothly driven into"
eveﬁ hard wood.

By forming the helical ribs from a plurality of
discontinuous‘protrusions having\different heights, it is
possible to reduce turningresistance lmparted to the
helical ribs,'so'that the wood screw can be smoothly
driven into hard wood with a smail driving force.

By fofming a conical protrusion at thé
longitudinal Qedter of each helical rib, 1t is possible
to lower the maximum height of the helical ribs, so that
it 1s possible'to'reduce turning'resistance'imparted to
the helical ribs. Thus, thé WoodiscreW'can be smoothly

driven into hard wood with a small driving force.
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what 1s claimed 1s:

1. A wood screw comprising a shank having a tapered
portion at tip thereof, threads'fOrmed on the outer
periphery of said shank, two helical ribs formed on the
outer periphery of the tip of said shank 180° spaced from
each other 1in the circumferential direction, saild helical
ribs being the highest at the longitudinal center and
gradually lowering toward both ends, the maximum height of
sald each helical rib being less than the héight of said
threads, the angle forméd by said helical ribs and a plane
perpendicular to saild shank béing greater than the lead
angle of said threads, each of said helical ribs
comprising a discontinuous body forﬁed by'a plurality of

conical protrusions having different heights.

2. A wood screw comprising a shank having a tapered
portion at tip thereof, threads formed on the outer
periphery of said shank, two helical ribs formed on the
outer periphery of the tip of said shank 180° spaced from
each other 1in the cirbumferentialdirectibn, sald helical
ribs being the highest at the longitudinal center and
gradually lowering toward both ends, the maximum height of
sald each helical rib being less than the height of saild
threads, the angle formed by said helical ribs and a plane

perpendicular to said shank being greater than the lead
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angle of said threads, each of said helical ribs

comprising a conical protrusion disposed at the center of
its length, the height of said conical protrusion being

smaller than the height of said threads.
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