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(57) A tool-combining rod includes a rod member
(5), an engaging head member (6) and an engage mem-
ber (7). The rod member (5) has a rear non-circular por-
tion (55) for combining with a driving tool, and a front
combining hollow (50) for combining with the engaging
head member (6) and the engage member (7). The en-
gage member (7) has a central hole (75) for the engag-
ing head member (6) to fit through therein and an elastic
annular wall (70) to tightly fit in the combining hole (50)
of the rod member (5). The engage member (7) has a
largest diameter smaller than or equal to the outer di-
ameter of the rod member (5), and the outer diameter
of the front combining hollow portion (56) is smaller than
or equal to that of the rear non-circular portion (55) of
the rod member (5) for convenience of combining with
a screwdriver.
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Description
BACKGROUND OF THE INVENTION

[0001] This invention relates to a tool-combining rod,
particularly to one able to fix the engaging head member
quickly and firmly, with the engaging head member pos-
sible to be lengthened and applicable to an automatic
screwdriver.

[0002] Conventional tool combining rods are almost
the same in structure. One conventional tool-combining
rod shown in Figs. 1, 2 and 3 includes a rod member 1
and an engaging head member 2. The rod member 1 is
bored at the front end with a combining hollow 10 have
the same shape as that of the rod portion 20 of the en-
gaging head member 2 so as to let them combined to-
gether closely. The combining hollow 10 is bored with
one or two bead holes 12 in its wall 11 for receiving a
bead 13, which is pressed by a sleeve 14, as shown in
Figs. 1 and 2. Or the combining hollow 10 may have its
wall 11 bored with a C-shaped groove 12A for a C-
shaped clasp 13A to be fitted therein, as shown in Fig.
3. Further, between the engage hole 12 and the engage
bead 13 or between the C-shaped groove 12A and the
C-shaped clasp 13A there must be a space and a little
elasticity for the engage bead 13 and the C-shaped
clasp 13A to move around in order to permit the engag-
ing head member 2 to be pulled out for replacing and
inserted in place with easiness.

[0003] A fourth conventional tool combining rod, as
shown in Fig. 4, includes a rod member 1 provided with
a combining hollow 10 having a hole 15 in the rear side,
and a C-shaped groove 12A in its wall for receiving a C-
shaped clasp 16. Thus, in case the engaging head
member 2 has to be pulled out or replaced, an auxiliary
tool 3 has to be inserted in the hole 15 and pushed the
bottom of the engaging head member 2 outward so as
to take out or replace the engaging head member 2.
[0004] However, each of the four conventional tool
combining rods described above needs to be provided
with a bead hole 13 or an annular groove 21 in the rod
portion 20 of the engaging head member 2 not only to
let the engaging head member 2 fixed in position by the
bead(s) 13 or the C-shaped clasps 13A, 16, but also en-
able the bead(s) 13 or the C-shaped clasp 13A, 16 to
move respectively in the bead hole 12 or in the C-
shaped groove 12A, thus letting the engaging head
member 2 and the combining hollow 10 combined to-
gether or disengaged from each other smoothly and
easily.

[0005] In view of the above-mentioned condition, the
thickness L of the hollow wall 11 has to be set within a
proper range. The conventional tool combining rods
shown in Figs. 1, 2 and 3 all have too large an outer
diameter (over 7 mm) so they are not applicable to an
automatic screwdriver 4 fitted with a screw band, but on-
ly available for a common tool having a comparatively
short combining rod. The fourth conventional tool-com-
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bining rod shown in Fig. 4 has the outer diameter of its
rod member 1 diminished to conform to the foresaid au-
tomatic screwdriver. Under this condition, after the en-
gaging head member 2 is combined with the combining
hollow 10 of the rod member 1, the engaging head
member2 is closely stuck by the C-shaped clasp 16 in
such a condition that it can hardly be pulled out by hand,
and so the rod member 1 has to be bored with the side
hole 15 for an auxiliary tool 3 to insert therein and prop
out the engaging head member 2 by means of an aux-
iliary tool. However, the side hole 15 bored in the wall of
the rod member 1 will reduce the strength of the rod
member 1, possible to render the tool-combining rod 1
twisted, deformed and broken off at the location of the
side hole 15 in the event of the twisting force of combi-
nation being too large.

[0006] Still the fifth conventional tool-combining rod
shown in Fig. 5, includes a rod portion 1 having a com-
bining hollow 10 in the front end. The combining hollow
10 has its annular wall 11 bored with an bead hole 12
for receiving a bead 13. A contractible spring 14 is pro-
vided on the outer side of the hollow wall 11 of the com-
bining hollow 10, having one end pushing against the
annular surface 111 of the hollow wall 11 and the other
end pushing against the inner annular surface 140 of a
slide sleeve 14A, and positioned between the slide
sleeve 14A and the hollow wall 11 of the combining hol-
low 10. Besides, the combining hollow 10 has its wall
provided annularly with a C-shaped clasp 112 to prevent
the slide sleeve 14A from slipping off. The slide sleeve
14A has its front end formed with an inner sloping an-
nular edge 141 so as to let the combination of the bead
(s) 13 with the engaging head member 2 able to be loos-
ened for facilitating removing or replacing the engaging
head member 2.

[0007] Asdescribed above, the fifth conventional tool-
combining rod shown in Fig.5 has a slide sleeve 14A
provided on the rod member 1 for replacing the engag-
ing head member2 easily, but the outer diameter d1 of
the slide sleeve 14A is much larger than the outer diam-
eter d2 of the rod member 1. As a result, such a tool-
combining rod provided with two combining compo-
nents is not applicable to an automatic screwdriver 4. In
operating, the automatic screwdriver 4 used at the
present usually has a screw screwed out and then
screwed into an objective, and the automatic screwdriv-
er unit 42 may recover its original position by the recov-
ering resilience of the contractible spring 14. At this time,
the outer annular wall of the tool-combining rod is posi-
tioned in a screw bend hole 401 and wrapped by the
annular wall of a screw hole 402. If the tool-combining
rod is too large, it is hard for the automatic screwdriver
tool unit 42 to recover its original position, failing to op-
erate smoothly.

[0008] Therefore, the tool combining rod employed to-
day has a small outer diameter and is made integral as
one 1C, as shown in Figs. 6, 7 and 8, but this integrally
made tool combining rod 1C may become unusable and
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has to be replaced or cast away in case the engage por-
tion 22 of its engaging head member 2 is worn off, in-
creasing cost in using.

SUMMARY OF THE INVENTION

[0009] This invention is devised to offer a tool-com-
bining rod having a small outer diameter (less than 7
mm) and applicable to an automatic screwdriver, able
to be operated smoothly and lower cost in manufactur-
ing.

[0010]
tures.

The present invention has the following fea-

1. The tool combining rod consists of a rod member
having one end formed with a non-round and equi-
angular portion to be combined with a drive tool for
transmitting power, and the other end provided with
a combining hollow and having an outer diameter
smaller than or equal to the largest outer diameter
of foresaid non-round surface, with the combining
hollow provided with an inner annular surface for
facilitating receiving an engage member.

2. The engage member is bored with a central hole
for receiving the rod portion of the engaging head
member, and provided with an elastic annular sur-
face for combining with the inner annular surface of
the combining hollow of the rod member and firmly
holding the engaging head member to prevent it
from slipping off.

3. The tool combining rod is composed of a rod
member, an engaging head member and an engage
member, therefore in case the engaging head mem-
ber is worn off due to driving screws, it needs only
to replace the engaging head member, reducing ex-
penditure of a user.

BRIEF DESCRIPTION OF DRAWINGS

[0011] This invention will be better understood by re-
ferring to the accompanying drawings, wherein:

Fig. 1 is a cross-sectional view of a first kind of con-
ventional tool combining rod:

Fig. 2 is a cross-sectional view of a second kind of
conventional tool combining rod:

Fig. 3 is a cross-sectional view of a third kind of con-
ventional tool combining rod:

Fig. 4 is a cross-sectional view of a fourth kind of
conventional tool combining rod:

Fig. 5 is a cross-sectional view of a fifth kind of con-
ventional tool combining rod:

Fig. 6 is a cross-sectional view of a sixth kind of con-
ventional tool combining rod assembled with an au-
tomatic screwdriver:

Fig. 7 is a partial magnified cross-sectional view of
the sixth kind of conventional tool combining rod as-
sembled with the automatic screwdriver;
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Fig. 8 is a partial magnified cross-sectional view of
the sixth kind of conventional tool combining rod as-
sembled with the automatic screwdriver in an oper-
ating condition;

Fig. 9 is an exploded perspective view of a first em-
bodiment of a tool-combining rod in the present in-
vention;

Fig. 10 is an exploded perspective view of a second
embodiment of a tool combining rod in the present
invention;

Fig. 11 is a partial cross-sectional view of the rod
member of the tool-combining rod in the present in-
vention;

Fig. 12 is a partial cross-sectional view of the rod
member combined with an engaging head member
in the present invention;

Fig. 13 is a perspective view of the first embodiment
of a tool-combining rod in the present invention;
Fig. 14 is an upper view of the first embodiment of
a tool combining rod in the present invention;

Fig. 15 is a cross-sectional view of the line A- A in
Fig. 14;

Fig. 16 is a perspective view of the second embod-
iment of a tool-combining rod in the present inven-
tion;

Fig. 17 is an upper view of the second embodiment
of a tool-combining rod in the present invention;
Fig. 18 is a cross-sectional view of the line B - B in
Fig. 17;

Fig. 19 is a perspective view of the tool-combining
rod in the present invention with an engage member
not yet combined the rod member by means of an
auxiliary tool;

Fig. 20 is a perspective view of the tool-combining
rod in the present invention combined with an aux-
iliary too separating the engage member from the
rod member;

Fig. 21 is another perspective view of the tool com-
bining rod in the present invention with the auxiliary
tool separating the engage member from the rod
member;

Fig. 22 is a cross-sectional view of a tool-combining
rod in the present invention combined with an auto-
matic screwdriver;

Fig. 23 is a partial magnified cross-sectional view
of the tool combining rod in the present invention
combined with the automatic screwdriver; and,
Fig. 24 is a partial magnified cross-sectional view
of the tool-combining rod in the present invention in
combining movement with an automatic screwdriv-
er.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0012] A preferred embodiment of a tool-combining
rod in the present invention, as shown in Figs. 9, 10 and
12, includes a rod member 5, an engaging head mem-
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ber 6 and an engage member 7 as main components
combined together.

[0013] The rod member 5 has a non-circular equian-
gular portion 55 formed in a rear part, a front hollow 50
formed in a front end 5 and shaped as the shape of a
rod portion 60 of the engaging head member 6 and hav-
ing an annular groove 52 in its wall. The front hollow 50
has an annular tapered surface 53. And the outer diam-
eter of the non-circular equiangular portion 55 is larger
than that of the outer surface 56 of the rod member 5.
[0014] The engaging head member 6 has a rear rod
portion 60 of a geometrical shape with no grooves or
recesses and fitting in the rod member 5. The engaging
head member 6 further has a front rod portion 61, an
engage portion 62 formed in a front end part of the front
rod portion 61, with the outer diameter of the rear rod
portion 60 is larger than the front rod portion 61 to define
a conical portion 63 therebetween.

[0015] The engage element 7, as shown in Figs. 9,
10, 12 - 15, has an annular wall 70, one or more slots
71 equidistantly formed in the annular wall 70 so as to
supply the engage element 7 with necessary elasticity
for engagement, and its number depends on how large
the elasticity or the engaging force is needed. Further a
rear flange 72 is formed at the rear end of the elastic
annular wall 70 to engage with the annular groove 52 of
the rod member 5, as shown in Fig. 12. Moreover, the
engage member 7 has a rear end surface 73 tightly fit-
ting with the conical portion 63 of the engaging head
member 6, so when a user operates an automatic
screwdriver 4, a screw 41 may produce outward-pulling
force against the engaging head member 6 to prevent
the engaging head member 6 from loosening due to the
tight combination of the engaging portion 62 with the fit-
ting groove 410 of the screw 41 during returning process
of the automatic screwdriver 4. Further, the engage
member 7 has a center hole 75 and an outer annular
surface 74 of any shape so as to be easily clamped by
an auxiliary tool 76. And the outer annular surface 74
preferably has a conical shape as shown in Figs. 13 -
15, but can have any shape so long as it cannot stick
with a holding periphery 402 of a screw hole 401 of a
screw band 40. Then the engage member 7 may be eas-
ily separated from the engaging head member 6 with
only a little force.

[0016] Ifthe engaging head member 6 is to be altered,
it is firstly combined with the engage member 7, as
shown in Fig. 19, and then the two 6 and 7 all together
are manually or by means of an auxiliary tool 76 com-
bined with the combining hollow 50 of the rod member
5 by means of clamping and pressing the engage mem-
ber 7. On the contrary, if the engaging head member 6
is to be taken out, only engage an auxiliary tool 76 with
the outer periphery 74 of the engage member 7 and pull
out the engaging head member 6 out of the rod member
5, as shown in Figs. 20 and 21.

[0017] As can be seen, the tool-combining rod in the
present invention consists of three components, the rod
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member 5, the engaging head member 6 and the en-
gage member 7. In order to adapt an automatic screw-
driver 4 with the tool combining rod in the invention, the
rod member 5 has the non-circular equiangular portion
55, and the substantial front portion 56 formed circular
or any other shape and having a diameter smaller than
or equal to the outer diameter of the rear equiangular
portion 55, with the largest diameter of the engage mem-
ber 72 being equal to or smaller than that of the rod
member 5 for convenience of handling the automatic
screwdriver 4.

[0018] Next, shown in Figs. 22, 23 and 24, the outer
diameter of the engage member 7 is smaller than the
largest outer diameter of the rod member 5, so the tool
combining rod can easily move a screw 41 through the
screw hole 401 of the screw band 40, as shown in Figs.
22 and 23. After the screw 41 is driven tightly in an ob-
ject, the tool-combining rod is moved back by the spring
43 (practically a movable member 42 returns to its orig-
inal position). At this time, the tool-combining rod can
move back to its original position through the screw hole
400 of the screw band 40, without a problem of being
constricted dead, impossible to move. Accordingly, a us-
er may use an automatic screwdriver 4 with the tool-
combining rod for driving a screw 41 smoothly and con-
veniently. So the tool combining rod may be manufac-
tured with a low cost, not wearing off, splitting or tearing,
needless to replace, only with the engaging head mem-
ber 6 having to be replaced with a new one in case of
the engage portion 62 worn off.

Claims
1. A tool combining rod comprising:

a rod member having a front hollow for combin-
ing with an engaging head member and an
equiangular rear portion for transmitting force;
an engaging head member having a rod portion
and a front engage portion formed in a front por-
tion; and,

an engage member having an elastic annular
wall, a flange formed in a rear end and a center
hole, said flange being to be clamped by an
auxiliary tool so as to assemble or disassemble
said engaging head member with said engage
member and said rod member.

2. Atool combining rod comprising a rod member, an
engaging head member and an engage member,
said rod member having a front combining hollow
shaped circular or non-circular and a largest diam-
eter smaller than or equal to that of a rear non-cir-
cular equiangular portion, said rear con-circular
equiangular portion combining with a drive tool, an
annular groove provided in said combining hollow,
said combining hollow having a tapered surface.
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A tool combining rod comprising a rod member, an
engaging head member and an engage member,
said engaging head member having a rod portion,

an engage portion formed in a front part of said rod
portion, an outer diameter of said rod portion being 5
larger than that of said front portion, said front por-
tion having a recessed annular groove.

A tool combining rod comprising a rod member, an
engage head member and an engage member, said 10
engage member having an elastic annular wall and

a center hole, said annular wall having a plurality of
lengthwise slots spaced apart, and a flange formed

in arear end, said engage head member firstly com-
bined with said engage member and then said en- 75
gage head member together with said engage
member all combined in said front combining hollow

of said rod member.

The tool combining rod as claimed in Claim 4, 20
wherein said engage member has one slot provided
in its elastic annular wall.

The tool combining rod as claimed in Claim 4,
wherein said engage member has a plurality of slots 25
in its elastic annular wall, depending on how large

the engaging elasticity is needed.
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