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(57) Abréegée/Abstract:

A wooden spool held together with a novel tie rod assembly and a method of assembling the spool between a pair of dies. The
novel tie rod assembly Includes elongate tie rods having a bent end or otherwise deformed first end and a plurality of grooveless
retaining rings. The tie rods are Inserted through the end flanges and the transverse barrel of the of the spool. The retaining rings
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(57) Abrege(suite)/Abstract(continued):

are pressed axially on the smooth second ends of the tie rods which project axially from one of the flanges. The spool can be
assembled between a pair of dies. The base die includes locating recesses to receive the bent ends of the tie rods and the top die
Includes engaging pins for pressing the retaining rings on the opposite ends of the spool.
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ABSTRACT OF THE DISCLOSURE

A wooden spool held together with a novel tie rod assembly and a method of
assembling the spool between a pair of dies. The novel tie rod assembly includes
elongate tie rods having a bent end or otherwise deformed first end and a plurality of
grooveless retaining rings. The tie rods are inserted through the end flanges and the
transverse barrel of the of the spool. The retainiﬁg rings are pressed axially on the
smooth second ends of the tie rods which project axially from one of the flanges. The
spool can be assembled between a pair of dies. The base die includes locating recesses
to receive the bent ends of the tie rods and the top die includes engaging pins for

pressing the retaining rings on the opposite ends of the spool.
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WOODEN SPOOL HELD TOGETHER WITH NOVEL TIE ROD ASSEMBLY

'AND METHOD OF ASSEMBLING THE SAME BETWEEN A PAIR OF DIES

This 1s a divisional application of Canadian Patent Application Seral No.

2,349,104, filed on May 30, 2°OO'1.
Field Of The Invention

The present invention relates to spools for carryi.ng such things as wire and cable,
and more particularly to primaﬁ]y wooden spools which are held together by tie rod
assemblies. It should be understood that the expression “the invention” and the like
encompasses the subject matter of both the parent and the divisional applications.

Background Of The Invention

Wooden spools are used to support and transport large quantities of wire, cable
and other such cordage. Strength of the spool 1s often very important as the weight of the
material carried by the spool is typically very large. As illustrated in FIG. 1, a prior art
wooden spool 10 typically comprises two planar wood flanges 12 spaced apart in
generally parallel relationship and a central barrel 14 extending transversely
therebetween. To tie and hold these spool components together, a tie rod assembly 16 1s
utilized that comprises elongate bolts 18 and t-nuts 20. To assembly the spool, the ends
of the barrel 14 are first received in diametrically opposed grooves 22 in the. flanges.
Then, the bolts 18 are inserted through diametrically opposed holes 24 in the flanges.
Each bolt 18 extends through the barrel 14 and includes a threaded end 26 that projects
axially outward from the outside face of one of the flanges. The t-nuts 20 are pressed into
the wood and the bolts are screwed into the t-nuts until each t-nut 20 engages the adjacent
flange and the hexagonal head 28 of each bolt firmly engages the other flange coacting

against the t-nut.
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The prior art spool 1llustrated in FIG. 1 has worked satisfactorily for
many years and is well accepted in the industry. However, 1t will be .
appreciated by those skilled 1n the art, that the spool can comprise a noticeable
portion of the overall cost of producing a sellable spool of wire. The reason is
that the wire carried by the spool may be a relatively inexpensive material
which makes it desirable to provide an inexpensive spool. As will be readily
appreciated by those skilled in the art when viewing the preéent invention, the
inventor of the present application has realized that there are several cost

drawbacks associated with the materials and assembly method of prior art

wooden spool assemblies.

Summary Of The Invention

It 1s therefore an objective of the present invention to reduce the raw
material costs associated with the tie rod assemblies for wooden spools.

It 1s another objective of the present invention to provide a more cost

efficient way to assemble a wooden spool.

It 1s another objective of the present invention to accomplish the above
objectives while maintaining or possibly improving the satisfactory strength

characteristics of prior art wooden spools.

In accordance with these and other objectives, the present invention is

directed towards a less costly spool that comprises a pair of spaced apart end

flanges, a barrel extending transversely between the flanges, and a novel and less
expensive tie rod assembly. The novel tie rod assembly includes a plurality of
rods that have a bent end or otherwise deformed or enlarged end, and a
plurality of retaining rings that are pressed axially on the other ends of the
rods. Suitable retaining rings include those with axially offset inner and outer

circular edges with a curved cross section therebetween.
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There are several advantages of the novel tie rod assembly. One
advantage is that formed threading 1s not necessary 1n the ends of the tie rods.
This provides for inexpensive raw materials as the costly step of forming
threads into the ends of the tie rods can be eliminated. The present invention
also provides for an easier assembly operation as rotation of the nuts or the tie
rod 1s not necessary during spool assembly. Because no rotation i1s needed, a
hexagonal head at the other end does not need to be formed, thereby also
reducing material costs of the tie rods. A further advantage that is achieved
when using the preferred method of assembly is that the retaining rings can be
pressed into the wood maternial of the tlanges such that the retaining rings are
maintained in tight constant engagement with the corresponding flange, which

in turn, causes the inner edges of the retaining rings to apply continuous

‘gripping pressure against the outer diameter of the tie rods.

The present invention 1s also directed toward a new method of
assembling a wooden spool. According to the new method, a wooden spool
assembly including the novel tie rod assembly 1s placed between two pressing
dies, with the retaining rings yet to be pressed on the free ends of the tie rods.
According to the method, the bent Or otherwise enlarged ends of the tie rods
are received in locating recesses in the base die. The top die includes
engaging pins aligned with the locating recesses for pressing the retamning
rings on the free ends of the tie rods. The dies are moved axially together to
axially press the retaining rings on the free ends of the tie rods. During
pressing, the dies are translated axially preferably until the spool is in slight

axial compression between dies. When released, the upper wooden flange of

the spool engages the outer peripheral edge of the retaining rings which in turn

causes the inner peripheral edges of the retaining rings to apply radially

mward force on the respective tie rods. This advantageously provides a
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desirable strength feature and prevents slack between the barrel and the
flanges. This also achieves an easier assembly operation.

Other object and advantages of the invention will become more
apparent from the following detailed description when taken i conjunction

5  with the accompanying drawings.

~ Brief Description Of The Drawings

10 The accompanying drawings forming a part of the specification, illustrate
several aspects of the present invention, and together with the description serve to

explain the principles of the invention. In the drawings:

Figure 1 is an exploded assembly view of a prior art wooden spool that

exemplifies the prior art.

. Figure 2 is a exploded assembly view of a wooden spool having the novel
tie rod assembly according to a preferred embodiment of the present invention.
Figure 3 is a cross sectional view of a wooden spool assembled from
the components illustrated in FIG. 2.
20 Figure 4 is a enlarged side cross sectional view of a retaining ring and a

bent rod used in the spool of FIGS. 2 and 3.
Figure 5 is an end view of a retaining rning illustrated in FIG. 4.
Figure 5a is an isometric view of the retaining ring shown in FIG. 5.
Figure 6 1s a cross sectional view of a wooden spool according to an

25 alternative embodiment.

Figures 7 and 8 are plan and side views of a base die used to assemble

the spool of FIGS. 2 and 3.
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Figures 9 and 10 are plan and cross-sectional views of a top die used to

assemble the spool of FIGS. 2 and 3.

Figure 11 and 12 are cross sectional views of the base and top dies
shown in FIGS. 8 and 10, in operation for assembling the retaining rings on

the spool shown in FIGS. 2 and 3.

While the invention will be described in connection with certain
preferred embodiments, there is no intent to limit it to those embodiments. On
the contrary, the intent is to cover all alternatives, modifications and

equivalents as included within the spirit and scope of the invention as defined

by the appended claims.

Detailed Description Of The Preferred Embodiments

Referring to FIGS. 2-4, a wooden spool 30 incorporating a novel tie
rod assembly 32 is illustrated according to a preferred embodiment of the
present invention. Similar to the prior art wooden spool of FIG. 1, the
wooden spool 30 of FIG. 2 includes certain conventional components
including a pair of generally parallel spaced apart end flanges 12 and a
cylindrical barrel 14 extending transversely therebetween, coaxial about a
spool axis 32. The end flanges 12 include diametrically opposed receivin g
grooves 22 that closely receive the opposed cylindrical ends of the barrel 14.
The conventional materials preferably used in the spool include wood for the
end flanges 12 and spiral wound fiber board for the barrel 14. However, it
will be appreciated that other materials such as plastic, fiber board or other
suitable materials can be used for the end flanges 12 and wood, plastic, metal

or other suitable materials can be used for the central barrel 14, without

departing from scope of the present invention as defined by the appended

claims.
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The wooden spool of FIG. 2 departs from the prior art by providing the
novel and less expensive tie rod assembly 32 for securing and tying the spool
30 together. In the preferred embodiment, the novel tie rod assembly 32
includes multiple steel tie rods 34 and grooveless retaining rings 36. The tie
rods 34 are inserted through diametrically opposed holes 24 in the end flange.
12 and through the hollow center of the cylindrical barrel 14. Each tie rod 34
has a retention structure in the form of an enlarged first end 38 sized greater
than its corresponding hole in the end flange. The enlarged first end 338
engages the associated flange 12 for axial retention of the tie rod 34 1n one
axial direction. In the preferred embodiment, the enlarged first end 38 1s
provided by a bent end 40 that extends genéral]y perpendicular to the rest of
the rod 34. The bent end 40 provides an inexpensive way to manufacture the
tie rods while at the same time easily e’nSuring that several formed rods are of
same length. However, it will be appreciated that other deformed ends of the
rod may also be used to provide the retention structure. In addition, retention
structures or enlarged first ehds 38 of the tie rods 34 may be provided without

deformation of the end, for example, by another set of grooveless retaining

rings 36 as is illustrated in the alternative embodiment of F1G. 6 which may

be preassembled or die assembled, or by welding and the like. In this

alternative embodiment, the tie rods 34a are straight and do not require any

further forming after rod cutting operations.

Referring again to.the first embodiment and FIG. 2, the second end 42
of each tie rod 34 extends past the outside surface of the other end flange 12
for receiving a steel retaining ring 36. As shown, the second end 42 does not
need the provision of costly formed threading as required 1n prior art spools,
but instead has a non-threaded generally smooth outer surface 43 (FIG. 4)

iIn which no metal forming operations have been performed. The outer

surface can also be roughened or notched, however, such a*dditional
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operations would increase the expense of the spool. Each retaining ring 36 is
axially pressed on the second end 42 of one rod 34 and coacts with the
enlarged first end 38 to hold and tie the end flanges 12 and central barrel
securely therebetween. As best illustrated in FIG. 4, each retaining ring 36
includes a smaller diameter circular inner péripheral edge 44 surrounding an
opening 46 dimensioned closely or slightly smaller than the outer diameter of
the rod 34, and an outer peripheral edge 48 axially offset from the inner
peripheral edge 44. It should be noted that a continuous circular inner
peripheral edge 44 as shown provides the highest possible strength for axial
retention and gripping the tie rod. Although toothed retaihing rings with
individual teeth around the inner peripheral edge can also be used . such
toothed retaining rings are not currently preferred due to their likely tendency
to bend out of position and allow axial slippage due to gaps between teeth.
Other possibilities include square retaining rings or washers that retain when
the end of the rod is riveted, enlarged or deformed.

In the preferred embodiments, each retaining ring 36 includes an
annular arch or curved cross section 50 joining the inner and outer peripheral
edges 44, 48. The Si gnificance of the curved cross section 50 is that an
outward axial force applied at the outer peripheral edge 48 is translated into a

radially inward pressure applied' by the inner peripheral edge 44 against the

outer surface of the tie rod 34. It is an advantage that this shape better ensures
that the retaining rings 36 do not slip or slide off of the tie rods 34 once

axially pressed thereon. For even greater strength, two retaining rings can be

used per eachrod.

Preferably, the retaining ri'ngs 36 are pressed on with a sufficient

force such that the retaining rings dig slightly into the wood material of the

flanges 12, forming slight indentations 49 in the wood. In this manner, the tie

rods 34 are maintained in a state of slight tension due to the somewhat
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resilient nature of the wood such that the outer peripheral edge 48 of the
retaining ring 36 1s 1n confinuous engagement with the flange 12. The shightly
resilient nature of the wood or other material in the flange 12 causes a
continuous outward applied pressure to the retaining ring, which in turn,
achieves continuous application of pressure by the inner peripheral edge 44
against the rod 34. It Should also be noted that recesses could also be formed
in the wooden flanges to receive the retaining rings or even to receive the bent
ends of the rods (in which the rods would still project from the outside surface
of the flanges). However, such recesses are not necessary and may increase
the overall cost of the spool.

Tuming to FIGS. 7-12, a novel tool tor assembling the wooden spool
30 1s illustrated in accordance with a preferred embodiment of the present
invention. The novel spool assembly tool includes a base die 110 (FIGS. 7-8)
and a top die 112 (FIGS. 9-10). As indicated in FIGS. 11-12, the dies 110,
112 are spaced apart vertically apart and adapted to be reciprocated towards
and away from each other along a pressing axis 114 to facilitate pressing of
the retaining rings 36 on the ends of the tie rods 34. Either or both of the dies
110, 112 may be movable towards one another by means of an actuator or
press (not shown), but one of the dies 1s preferably fixed or stationary.

Betore discussing the actual assembly process with the dies in further
detail, certain structure details of the dies will first be pointed out. The base
die 110 includes a baseplate 116 with a central pilot pin 118 secured thereto.
The pialot pin 118 is coaxial about the pressing axis 114 and projects axially
towards the top die 112. The pilot pin 118 is sized closely to the diameter of the
arbor holes 52 in the end flanges of the spool 30 for locating the wooden spool
on the base die 110 with axial alignment between the spool axis 32 and the
pressing axis 114. The pilot pin 118 preferably includes a chamfered surface

119 for guiding the pilot pin 118 into the arbor hole 52. The baseplate 116
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also defines recesses 120 spaced radially about the pilot pin 118. The recesses
120 are closely sized to the bent ends 40 of the tie rods 36 to allow the bent
ends 40 to be received in the recesses 120 for alignment of the spool
assembly at a predetermined angular position.

The top die 112 includes a top plate 121 and also a pilot pin 122 having
an outer diameter sized closely to the arbor holes 52 and projecting axially
toward the base die 110. The pilot pin 122 is diametrically opposed to the
pilot pin 118 of the base die 110. The pilot pin 122 of the top die 112 also
includes a chamfered surface 123 and serves the same alignment and locating
purposes as the pilot pin 118 for the base die 110. The top die 112 includes
corresponding retaining ring en gaging pins 124 projecting axially towards the
base die 110. Each engaging pin 124 is generally axially aligned with the
recesses 120 in the base die 110. The engaging pins 124 are axially short
enough, such that the pilot pin 122 contacts the spool assembly first. Each
engaging pin 124 also includes a central bore 126 si1zed large and deep enough
to easily receive the frée ends 42 of tie rods 34. Surrounding the bore 126 is
an engaging surface 128 having a suitable shape and similar diameter as that
of the retaining rings 36 such that the engaging pins 124 are adapted to engage
the retaining rings 36 and press them on free ends 42 of the tie rods 34. The
pilot pins 118, 122 and the engaging pins 124 are preferably fastened by bolts

such that they can be replaced from time to time as they wear out.

With the structure details of the top and bottom dies 110, 112 now set
forth above, a preferred method of assembly of the wooden spool will now be
described in greater detail according to the preferred embodiment, with
reference to FIGS. 2, and 11-12. The first step is positioning wooden flanges
12 on opposite ends of the barrel 14 with the cylindrical.barrel ends being
receirved into the diametrically' opposed grooves 22. Second, the tie rods 34

are inserted through the diametrically opposed holes 24 in the flanges 12 and
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through the center of the barrel 14 to provide a partially assembled spool 54
(FIG. 11). As indicated above, each rod 34 includes a retention structure,
which may take the fbrm of a bent end 40 at one end 38. Next, the partially
assembled spool 54 is arranged between the dies 1 10, 112 and on the base die
5 110 with the bent ends 40 received into the die recesses 120 and the pilot pin

118 recerved in the arbor hole 52.. As previously indicated, this automatically
sets a predetermined angular position for the spool assembly 54 in which the
second ends 42 of the rod are automatically axially aligned with the engaging
pins 124. The pilot' pin 118 also axially aligns the spool axis 33 with the

10 pressing axis 1 14.. Next, retaining rings 36 are placed on the outer tips 56 of

the rods 34. The tips 56 can include a chamfer 56 to provide a reliable

temporary locating seat for the rings 36. Lastly, one of the dies 1s axially
translated and actuated towards the other die to press retaining rings 36 axially
on the free ends 42 of the rods 34. During this operation, the top pilot pin 122
15  first enters the top arbor hole 52 for even more precise alignment and then the
engaging edges 128 of the engaging pins 124 axially press the retaining rings
36 on the ends 42 of the rods. The dies 110, 112 are preferably axially
translated towards one another until the spool 32 is in a sli ght compression
state such that the retaining rings 36 tend to di g into the wood material of thé
20 flanges 12 and form slight indentations 49. Then, the now fully formed spool
30 is released from the dies by retracting one of the dies axially away from the
other die. It should be noted that at this point the wood material in the flange |
12 may exert axially outward force on the outer peripheral edge 48 of the
retaining ring 36 such that the inner peripheral edge 44 applies an even greater
25  gripping force radially inward against the outer surface of the rod 34.
Lastly, it should be noted that the present invention is directed
primarily at solving the primary cost drawback with prior wooden spools,

namely that threads are required on the tie rod assemblies and that rotation of
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a nut on to the tie rod bolt 1s necessary to complete assembly. The inventor of
the present invention has contemplated other less costly (as cdmpared relative
to threaded mechanisms) tie rod non-threaded retaining means for coacting
with the retention structure at the first end of the tie rods for tying and holding
the spool together axially, but none of these alternative structures provide all
of the cost savings and other advantages of the above described embodiments
in which axially pressed on retaining rings are used. For example, an
alternative non-threaded retaining means may include arod with a drill holed
and/or a formed circular groove, ih which a hitch pin, cotter pin, spring clip or
non-threaded structure could be used to provide retention. This type of non
threaded retaining means could also be provided on one or both ends of the tie
rods to include providing the enlarged retention structure at the first end of the
tie rod. '

The foregoing description of various preferred embodimenfs of the
invention has been presented for purposes of illustration and description. It is
not intended to be exhaustive or to limit the invention to the precise forms
disclosed. Obvious modifications or variations are possible in light of the
above teachings. The embodiments discussed were chosen and described to
provide the best illustration of the principles of the invention and its practical
application to thereby enable one of ordinary skill in the art to utilize the
invention in various embodiments and with various modifications as are suited
to the particular use contemplated. All such modifications and variations are
within the scope of the invention as determined by the appended claims when
interpreted in accordance with the breadth to which they are fairly, legally,

and equitably entitled.



CA 02537973 2001-05-30

12

The embodiments of the invention in which an exclusive property or privilege 1s

claimed are defined as follows:

1. A spool comprising:

first and second spaced apart tlanges;

a plurality of elongate rods, each rod extending through the ﬂanges to include a first end
on an outside surface of the first flange and a non-threaded second end on an outside
surface of the second flange, the first end of each rod including an enlarged structure to
engage the first flange and provide for axial retention of the rod at the first end;

a barrel surrounding the rods, the barrel extending transversely between 1nside surfaces
of the flanges;

a plurality of retaining rings, each retaining ring engaging the second end of one of the
rods for retention of the rod; and

wherein the second end of each rod project axially beyond the entire body of the

retaining rings.

2. The spool of claim 1, wherein each retaining ring includes an inner peripheral

edge engaging one of the rods and a larger diameter outer peripheral edge axially offset
from the inner peripheral edge, the retaining ring having a curved cross section between

the inner and outer penpheral edges.

3. The spool of claim 2, wherein the retaining rings are préssed into the flanges
forming an indentation therein such that one of the flanges applies an outward axial force
to the outer peripheral edge of the retaining ring, the outward axial force being carned by

the inner peripheral edge of the retaining ring supported against an outer surface of the
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rod, the curved cross section of the retaining ring translating the axial force into a radially

inward force applied by the inner penpheral edge.

4, The spool of any one of claims 1 to 3, further comprising a chamfered surface on

the second end of each rod providing a temporary seating surface for the retaining rings

dunng 1mtial assembly.

5. The spool of any one of claims 1 to 4, wherein the first end of each rod is

deformed to provide the enlarged structure.

6. The spool of any one of claims 1 to 5, wherein the first end of each rod 1s bent

substantially perpendicular to the rest of the rod.

7. The spool of any one of claims 1 to 6, wherein a plurality of retaining rings are

pressed on the first end of each rod to provide the enlarged structure.

8. The spool of any one of claims 1 to 7, wherein the flanges are manufactured from

a material selected from the group consisting of wood, fiber board, and plastic, the barrel
1s manufactured from a material selected from the group consisting of wood, fiber board,

plastic and metal, and the rods are metal.

9. The spool of any one of claims 1 to 8, wherein the rods extend through and
substantially fill holes extending through the second flange such that the retaining rings
are disposed entirely outside of the holes of the second flange and do not occupy any

space of the holes of the second flange.
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