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The present invention relates to flexible ro-
tary tools, and in particular to a structure
rendering such tools flexible.

Numerous tocls such as drills, screw drivers
and socket wrenches are freguently needed in
tight places where the location of the work makes
ordinary inflexible tools difficult or impossible
to handle. It is known that such tools may
be rendered flexible in various ways, and the
present invention is directed to a simple struc-
ture for that purpose.

It is a general object of the present invention
to join two shank portions of a rotary tool
by means of a flexible coiled spring.

It is a particular object of the invention to
pinch the shank within the spring by a forced
fit.

It is still another object of the invention to
provide either a shank or spring strand or both
of such cross section that the tightness of the
fit between them is assured.

Various other and ancillary objects and ad-
vantages of the invention will become apparent
from the following description and explanation
of the presently preferred forms of the invention
shown in the accompanying drawing, in which:

Fig. 1 represents a bar wrench of conventional
right-angular form embodying the invention.

Fig. 2 is a plan view of the wrench as seen
in Fig. 1.

Fig. 3 is a cross section of the wrench shown in
Fig. 1 and is taken on line 3—3 thereof.

Fig. 4 shows one manner of using the wrench
of Fig. 1.

Fig. 5 represents any other type of rotary tool,
specifically a screw driver with a Philips head.

For the present invention, any tool which is
used in a rotary manner, either a bar wrench, a
screw driver, or a drill, has its main straight
shank divided inte two portions which are nor-
mally endwise separated. In accordance with the
present invention, a fiexible coil spring is em-
ployed to connect the separated shank portions.
The shank portions and the spring are so designed
and related to each other that the shank may
be force-fitted into the end of the spring to
give a sufficiently tight union for the uses of
the particular tool. Of course, these uses may
vary over a wide range, but the normal and
practical uses thereof are contemplated as the
prineipal goal.

Although either one or both of the two sepa-
rated shank porticns may be round in cross sec-
tion, it is preferred that each portion has a
polygonal cross section, thereby to provide corner
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lines running generally lengthwise of the shank
into which the coils of the spring may forcibly
engage. Where a polygonal cross section is em-
pioyed, it may be triangular, quadrilateral, or
many-sided, with or without regularity in de-
sign. A regular polygonal form of bar is repre-
sented in Fig. 1 by the material conventionally
used when a cut end thereof fits a soccket in a
This has a regular
hexagonal cross section, and the corner lines of
the shank are straight lines. However, if desired,
a twist may be introduced without in any way
departing from the utility of the polygonal eross
section for the present invention.

In Fig. 1 a common bar wrench with a hexago-
nal cross section is cut into two portions {8 and
{1, the longer section 19 having the usual right
angular extension {2 thereof as a structure use-
ful as a handle when the opposite end is the
working end. With the shank portions 19 and
{{ endwise separated, they are connected hy a
coil spring (5, one end {§ of which has a forced
fit with the shank portion (i, the other end
i1 having a forced fit with the shank portion {6.

3 The shank portions are forced into the spring

thereby slightly to expand the coils. They may
be forced in axially, or screwed into place, the
preferred manner depending upon which metal
is the harder. The normal tendency of the coils
to contract causes the coils to grip the shank
and make contact therewith at the corner lines
one of which is designated 8.

The strand of which the spring ¢5 is made is
preferably circular spring wire whereby the area
of contact of the coils at the corner lines {8 is
limited and thereby the gripping force hetween
the coil and shank is greater per unit of area.
The contact of the corner lines {8 with the
round of the wire to a slight degree upsets the
metal of one part or the other forming contact
areas tending to lock the union against twist-
ing.

Fig. 4 illustrates a corner in which a socket
head screw 20 is mounted, in which serew the
wrench of Pig, 1 is inserted for rotary use
at the illustrated angle. In Fig. 4 the designated
wall 21 is so located that a standard inflexible
socket wrench, such as that in Fig. 1 without the
spring, could net be turned through a complete
revolution. By means of the flexible connection
the screw 2% may be readily turned by the wrench
of Fig. 1 through several complete revolutions.

The wall 23 surrounding the socket 22 in screw
20 may be considered as a sort of jig holding
the wrench section {1 in its axial position for
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rotation. Thus, the invention may be applied
to produce flexible drills when there is provided
a suitable jig or its equivalent to hold the work-
ing end of the tool, namely a drill, in axial aline-
ment for its drilling operation.

Fig. 5 represents another form of tool embody-
ing the invention, namely a screw driver having
a conventional handle 30, a straight shank 3i
inserted in the handle, a Philips head 32 end-
wise separated from the shank 3f, and a connect-
ing spring 33. The two shank portions 3l and
32 of the screw driver are hexagonal, which is
conventional for many forms of such tools with
a Philips head. The Philips head for a screw
driver is preferred over a single blade screw
driver, because the Philips head has in effect the
four quadrant blades 35 which in use of the illus-
trated tool in a flexed position hold the head in
the Philips slot of the screw being worked. A
single blade screw driver tends to slide out of its
slot at certain positions in its operation, as may
be well understood. However, it is not intended
that a single blade screw driver head is inoper-
able in connection with a flexible shank, because
this type of flexible tool is well known, although
otherwise constructed.

The present invention is not to be considered
as limited to or by the embodiments above illus-
trated and described, and numerous variations
and applications may be made without departing
from the invention as expressed in the appended
claims.

I claim:

1. A rotary tool comprising two endwise sepa-
rated straight shank portions each polygonal in
cross section, and a coiled spring connecting said
portions, one shank portion having at its free end
handle-means extending laterally therefrom to
facilitate rotatary manipulation of said shank
portion, the other shank portion having at its
free end a working structure adapted to engage
an element to be turned thereby as a result of
rotary movement imparted to said shank portion
through said spring, the other ends of each shank
portion being housed within an end portion of
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the spring, said end portions of the spring being
slightly expanded by a forced fit whereby engage-
ment of the spring and each shank is limited to
the corner lines of the polygonal shank.

2. A rotary tool comprising two endwise sepa-
rated straight shank portions each polygonal in
cross section, and a coiled spring of wire which
is round in cross section connecting said por-
tions, one shank portion having at ifs free end
handle-means extending laterally therefrom to
facilitate rotary manipulation of said shank por-
tion, the other shank portion having at its free
end a working structure adapted to engage an
element to be turned thereby as a result of rotary
movement imparted to said shank portion
through said spring, the other ends of each shank
portion being housed within an end portion of
the spring, said end portions of the spring being
slightly expanded by a forced fit whereby engage-
ment of the spring and each shank is limited to
the corner lines of the polygonal shank.

3. A flexible bar wrench for hexagonal sockets
comprising two endwise separated hexagonal
shank portions, one being a straight portion and
the other having a right-angle bend therein, and
a coiled spring connecting said portions, the end
of each shank portion being housed within an
end portion of the spring, said end portions of
the spring being slightly expanded by a forced
fit whereby engagement of the spring and the
shank is limited to the six corner lines of the
hexagonal shank.
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