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[57] ABSTRACT 
A ?exible core is provided for insertion in the handle 
receiving socket of a tool blade. such as a shovel. This 
?exible core provides compressive support inside the 
handle socket to prevent buckling or collapse of the 
socket when the socket is subjected to high bending 
SH'CSS. 

14 Claims, 3 Drawing Figures 
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FLEXIBLE CORE FOR TOOL HANDLES 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 
This invention relates generally to the attachment of 

handles to tools such as shovels, pitchforks or the like, 
and more particularly to a flexible core for insertion into 
a portion of the handle socket of such a tool to prevent 
the collapse of that portion during use of the tool. 

Historically, most shovels and spades have been pro 
duced with a socket ranging from 6" to 24" long, pro 
jecting from the spade blade consisting of a sheath of 
metal, usually steel, wrapped around to form a conical 
socket into which a wood handle is inserted and ?xed 
by means of rivets, screw, nails, collars, or the like. The 
primary reason for this traditional socket over many 
hundreds of years is that the traditional handle material 
has been wood and the projecting socket of metal was 
required to develop an attachment method that would 
generate adequate strength at the connection to allow 
the shovel handle made of wood to do its job plus resist 
collapse of the tubular socket adjacent to the blade 
when subjected to bending stress. 
Depending on the difficulty of the operation, the 

length of the shovel handle, and the quality of the wood 
in the shovel handle. the socket was made longer or 
shorter. Further, in regard to the difficulty of the task to 
which the shovel was to be applied, the blade was pro 
duced either by stamping and forming metal sheet 
stock, or in very dif?ciilt operations, using a billet and 
forging a heavy duty blade. In virtually all operations 
whether the shovel blade was made from very thin 
metal for very low priced and light weight work, or 
forged from a billet, the handle socket was formed by 
rolling the sheet or forged stock into a conical section, 
and the conical section was prevented from opening up 
by means of either welding the edges together or bolt 
ing through the handle shaft stock so that the conical 
section could not spread out or open up when load was 
applied on the handle. 
The sockets for the spade, shovels, forks, or the like 

usually are either a straight conical socket, that is 
straight from the opening which will accept the wood 
handle to the connection or attachment. or junction of 
the tool blade, or the socket was curved as it ap 
proached the smallest point of the socket section so as to 
create a desired angle between the plane of the blade 
and the axis of the shovel handle. Not all angles of 
different model shovels or for that matter, different 
makers, are the same, even though the traditional diam 
eter of the shovel handle remains almost universal at 
about 1!" at the entrance to the metal socket. 

Using the traditional material-wood-for a handle, 
and turning a conical section on the end to be attached 
to the shovel to match the internal conical section of the 
blade socket, provided a secondary value in that the 
wood being a solid cross section and with acceptable 
compressive strengths could act as a ?ller the full length 
of the metal socket of the blade. This ?ller is necessary 
to resist a compressive failure of the metal conical sec 
tion when the tool is used as a pry in either digging or 
actually prying. This failure will occur on every quality 
tool at a relatively low load level if a core is not inserted 
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2 
which has adequate compressive strength to prevent the 
collapse of the conical tubing section which has been 
created out of sheet stock or by forging. 

Because the ?berglass shaft is produced from a ther 
mosetting resin which is irreversible, that is. it cannot be 
softened by re-application of heat, it is not practical nor 
is it necessary to use the quality (and cost) of ?berglass 
to project into the socket of the tool blade where only 
compressive strength is needed. Moreover, it is particu 
larly difficult and costly to attempt to machine. in some 
fashion, the ?berglass to be inserted in a socket which 
has an angle or curve as above described. 
For handles originally fitted at the factory, wood can 

be so used as it can be autoclaved or steamed until mal 
leable, and while malleable. driven into the socket at 
which time the wooden tip can be formed to fit the 
angled or curved section of the socket. On wood re 
placement handles, it is the practice to put one or more 
longitudinal slits in the handle at the socket end to allow 
the section to dry or cold form to a better degree into 
the curved sockets. This is not the best solution, but it IS 
the best solution presently available. 

SUMMARY OF THE INVENTION 

The present invention resides in a ?exible core 
adapted for insertion into the socket of a tool blade, 
such as a shovel. The core occupies that portion of the 
socket which is not occupied by the tool handle. 
thereby preventing buckling or collapse of the socket 
during use of the tool. Moreover, the flexible core of the 
present invention is relatively inexpensive to manufac 
ture, and can be adapted for use in any size of tool 
socket and in a wide variety of tools. 
More speci?cally, the ?exible core of the present 

invention includes a generally cylindrical elongated 
product having a continuous central shaft or a diameter 
substantially less than the inside diameter of the tool 
socket with which it is to be used, and a series of gener 
ally cylindrical ?llers spaced from one another along 
the core. The cylindrical ?llers have an outside diame 
ter substantially equal to the inside diameter of the 
socket. The outside diameter of the ?llers may decrease 
along the length of the core, permitting the core to take 
on the shape of a frustum of a cone to more closely 
match the shape of the inside of the tool socket. 
With the fillers spaced from one another along the 

central shaft, the core of the present invention becomes 
flexible and can be driven into a curved portion of a tool 
socket, if necessary. The flexible core of the present 
invention is preferably molded of, for example, polyeth 
ylene, polypropylene, or nylon, and can include a pro 
jection or stud at its outer end to facilitate attachment to 
a tool handle, if desired. 

Other features and advantages of the present inven 
tion will become apparent from the following detailed 
description, taken in conjunction with the accompany 
ing drawings, which illustrate, by way of example, the 
principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of a long handled spade 

shovel of the type with which the present invention is 
intended for use; 
FIG. 2 is an enlarged fragmentary view, partly in 

section, of the shovel illustrated in FIG. 1. with the 
section taken generally along the line 2-2 of FIG. 1; 
and 
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FIG. 3 is a further enlarged perspective view of the 
?exible core of the present invention shown partly in 
section. 

DETAILED DESCRIPTION 
As shown in the exemplary drawings, the present 

invention is intended for use with hand tools, and such 
as shovels, pitchforks, or long handled spades, such as 
the spade 10 illustrated in FIG. 1. The spade 10 is com 
prised of a tool portion including a shovel blade 12 and 
a handle socket 14. In this instance, the handle socket 14 
includes a generally straight handle receiving portion 
16 and a curved portion 18 adjacent the juncture of the 
handle socket and blade. An elongated handle 20 is 
inserted into the handle receiving portion 16 of the 
socket l4 and is retained therein by any suitable means, 
such as by a bolt or rivet 22. The handle 20 can be made 
of a large variety of materials, but the present invention 
is primarily intended for use with tool handles formed 
of ?berglass. 
Although wooden handles are frequently inserted 

into a tool socket throughout its length, including a 
curved portion thereof, ?berglass handles need only be 
inserted into a tool socket a relatively short distance. 
due to the vastly superior strength of ?berglass com 
pared to wood. As can best be seen in FIG. 2, if the 
handle 20 is made of ?berglass, it need only be inserted 
part way into the tool socket 14 and secured therein by 
the bolt or rivet 22 to provide sufficient strength for 
normal use of the tool. With this arrangement, however, 
the curved portion 18 of the handle socket 14 would be 
empty and therefore subject to buckling or collapsing if 
subjected to a high bending stress such as is likely to 
occur during normal use of a shovel. 

In accordance with the present invention, a ?exible 
core 24 is inserted into the handle socket 14 prior to 
insertion of the handle 20, and the core is thereafter 
driven into the curved portion 18 of the socket 14 to 
provide compressive support for that portion of the 
socket and prevent the type of failures described above. 
The ?exible core 14 can be sized and shaped to corre 
spond to the shape of the lower end of any tool socket 
in which it may be used, and in this connection is gener 
ally an elongated frustum of a cone, since the interior of 
most handle sockets 14 is slightly tapered. 
To provide for ?exibility of the ?exible core 24, a 

series of grooves 26 are formed around the periphery of 
the core and spaced from each other along the length of 
the core forming a series of socket ?llers 28 which serve 
to support the tool socket 14. As mentioned above, the 
outside diameter of the ?exible core 24 can be constant, 
forming an elongated cylinder, but more often it will be 
tapered slightly to conform to the interior shape of most 
common tool sockets. The series of peripheral grooves 
26 leaves a central shaft 30 running continuously along 
the axis of the core 24, and that shaft 30 is ?exible 
enough to bend and conform to the curved portion 18 of 
a tool socket 14 when the core 24 is driven into the 
socket. This bending is further facilitated by the spaces 
provided between the socket ?llers 28. 
The ?exible core 24 is preferably formed of an easily 

molded material such as, for example, polyethylene, 
polypropylene, or nylon. In a typical application, the 
core 24 can be about 5i inches long and have a diameter 
of about 1.5 inches at its large end, tapering to a diame. 
ter of about 1 inch at its smaller end. In such an applica 
tion, the central shaft 30 can have a diameter of about 
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4 
0.375 inches. If desired. the central shaft 30 can be ta 
pered toward the small end of the core 24 as well. 

If it is desired to attach the ?exible core 24 to the end 
of a handle 20 before insertion of the handle and core 
assembly into a tool socket 14, a projection or stud 32 
can be provided on the larger or outer end of the core 
24 to cooperate with a recess 34 formed in the end of the 
handle 20. With this arrangement, the projection 32 can 
be inserted into the recess 34 and retained therein by 
glue or the like so that the handle and core can be in 
serted into the tool socket 14 as a single unit. 
From the foregoing, it will be appreciated that the 

?exible core 24 of the present invention provides a 
means by which ?berglass or other tool handles which 
do not need to be fully inserted into a handle socket 14, 
or cannot be fully inserted due to the curvature of the 
socket 14, can be employed as original or replacement 
handles with ordinary, presently existing tools. More 
over, the ?exible core 24 of the present invention is 
relatively inexpensive to manufacture and can be 
adapted for use in any size or shape of tool socket and 
with a wide variety of tools. 
While a particular form of the invention has been 

illustrated and described, it will be apparent that various 
modi?cations can be made without departing from the 
spirit and scope of the invention. 

I claim: 
[1. A ?exible core for insertion into a handle receiv 

ing socket of a hand tool, said core comprising: 
an elongated, generally cylindrical body; 
a plurality of grooves formed in said body and spaced 
from one another along said body, forming at least 
one socket ?ller for bearing compressive load in 
said handle receiving socket; and 

a ?exible shaft capable of bending to permit said core 
to conform to the shape of said handle receiving 
socket] 

[2. A ?exible core as set forth in claim 1 wherein the 
outside of said generally cylindrical body is tapered to 
form a frustum of a cone] 

[3. A ?exible core as set forth in claim 1 wherein a 
series of said grooves are spaced apart from one another 
forming a series of socket ?llers spaced from one an 

other] 
[4. A ?exible core as set forth in claim 3, .wherein 

said grooves also form said ?exible shaft] 
[5. A ?exible core as set forth in claim 1, further 

including means projecting from one end of said core 
for engagement with a handle to be received in said 

socket] 
6. A hand tooL comprising: 
a tool portion having a handle receiving socket: 
a ?exible core inserted into said handle receiving socket. 

said care including an elongated, generally cylindrical 
body, at least one groove formed in said body forming 
at least one socket filler for bearing a compressive load 
in said handle receiving socket, and a ?exible shaft 
capable of bending to permit said core to conform to 
the shape of said handle receiving socket: and 

a handle received and secured within said handle receiv 
ing socket. 

7. A hand tool asset forth in claim 6, wherein the outside 
of said generally cylindrical body is tapered to form a 
frustum of a cone. 

8. A hand tool as set forth in claim 6, wherein a series of 
said grooves are spaced apart from one another forming a 
series of socket ?llers spaced from one another. 
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9‘ A hand tool as set forth in claim 8. wherein said 

grooves also form said ?exible shaft. 
10. A hand tool as set forth in claim 6. further including 

means projecting from one end of said core for engagement 
with said handle. 

ll. A hand tool. comprising: 
a tool portion: 
a handle; 
a handle receiving socket for connecting said handle to 

said tool portion; and 
a ?exible core inserted into said handle receiving socket, 

said core including an elongated. generally cylindrical 
body. at least one socket filler formed along said body 
for bearing a compressive load in said handle receiving 
socket, and a ?exible shaft capable of bending to 
permit said core to conform to the shape of said handle 
receiving socket, said shaft having a diameter reduced 
from that of said body to de?ne a groove separating 
said at least one socket ?ller from the remainder of 
said body. 7 

12. A hand tool as set forth in claim 1], wherein the 
outside of said generally cylindrical body is tapered to form 
a frustum of a cone. 

13. A hand tool as set forth in claim I], wherein a series 
of said grooves are spaced apart from one another forming 
a series of socket fillers spaced from one another. 

5 

6 
14. A handttool as setforth in claim llv further includ 

ing means projecting from one end of said core for engage 
ment with said handle. 

15. A hand tool, comprising: 
a tool portion having a handle receiving socket." 
a ?exible core inserted into said handle receiving socket. 

said core comprising an elongated, generally cylindri 
cal body having at least one groove which separates at 
least two portions of said body from one another and 
forms at least one socket filler for bearing a compres 
sive load in said handle receiving socket. said at least 
two portions of said body being connected together by 
a flexible shaft capable of bending to permit said core 
to conform to the shape of said handle receiving 
socket: and 

a handle received and secured within said handle receiv 
ing socket. said handle further being secured to said 
core. 

16. A hand tool as set forth in claim 15, wherein the 
20 outside of said generally cylindrical body is tapered to farm 

a frustum of a cone. 
1 7. A hand tool as set forth in claim 15,8D wherein said 

at least one groove comprises a plurality of grooves which 
are spaced apart from one another to form a series of socket 

25 ?llers spaced from one another. 
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18. A hand tool as set forth in claim I 5, wherein said at 
least one groove also forms said flexible shaft. 

19. A hand tool asset forth in claim 15. further includ 
ing means projecting from one end of said corefor engage 

30 ment with said handle. 
U I i i i 


