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(54) REEL HAVING AN IMPROVED (57) ABSTRACT 
RECIPROCATING MECHANISM A reel comprises a drum assembly enclosed within a shell 

- - - - comprising upper and lower shell portions. The drum assem 
(76) Inventor: Russell C. Mead JR., Mountain View, bly is secured to the lower shell portion. The drum assembly 

CA (US) comprises a motor-driven rotating drum rigidly Secured 
between two discs, and a frame Subassembly. The drum is 
adapted to received a linear material Spooled thereon. A first 

Correspondence Address: of the discS has a spiral groove on an outer Surface thereof. 
KNOBBE, MARTENS, OLSON & BEAR, LLP The spiral groove has a first end near the center of the first 
Sixteenth Floor disc and a Second end near an outer edge thereof. The Second 
620 Newport Center Drive end is tapered to lesser depth. The frame Subassembly 
Newport Beach, CA 92660 (US) comprises Side plates enclosing the drum and discs. A first 

Side plate has a track assembly attached to its inner Surface, 
(21) Appl. No.: 09/907,024 and a translating plate adapted to translate horizontally 

within the track assembly. The translating plate has a hori 
(22) Filed: Jul. 17, 2001 Zontal pin at each of its ends, which pins are adapted to be 

received within the spiral groove of the first disc. As the 
Related U.S. Application Data drum and discS rotate, the horizontal pins alternatingly 

engage the Spiral groove, causing the translating plate to 
(63) Continuation of application No. 09/714,363, filed on translate linearly within the track assembly. The translating 

Nov. 15, 2000, now Pat. No. 6,279,848, which is a plate is connected to the upper shell portion, causing the 
non-provisional of provisional application No. upper shell portion to reciprocatingly rotate about a vertical 
60/197,132, filed on Apr. 14, 2000. axis with respect to the lower shell portion and drum 

assembly. A guide aperture is provided in the upper shell 
Publication Classification portion, through which linear material is drawn onto the 

rotating drum. Advantageously, the aperture translates 
(51) Int. Cl." ........................... B65H 57/28; B65H 75/44 through an arc in front of the drum, So that the linear material 
(52) U.S. Cl. .......................................................... 242/397.3 is distributed acroSS the drum Surface as it is wound. 
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REEL HAVING AN IMPROVED RECIPROCATING 
MECHANISM 

REFERENCE TO RELATED APPLICATION 

0001. The present application claims the priority benefit 
under 35 U.S.C. S119(e) of provisional application No. 
60/197,132, filed Apr. 14, 2000 of Mead et al. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates generally to reels for 
Spooling linear material and, in particular, to a reel including 
an improved reciprocating mechanism for distributing linear 
material acroSS a rotating reel drum. 
0004 2. Description of the Related Art 
0005 Reels for spooling linear material, such as a hose or 
wire, onto a rotating drum have incorporated reciprocating 
motion of a guide through which the linear material passes, 
to advantageously cause the linear material to be wrapped 
Substantially uniformly around most of the Surface area of 
the drum. 

0006 Several methods have been utilized in the past for 
achieving Such reciprocating motion. One common 
approach is to use a rotating reversing Screw which causes 
a guide to translate back and forth in front of a rotating drum. 
For example, such an approach is shown in U.S. Pat. No. 
2,494,003 to Russ. However, such reversing screws tend to 
wear out quickly, degrading reel performance and necessi 
tating frequent replacement. 
0007 Another approach for producing reciprocating 
motion of the guide is to use a motor to control a rotating 
Screw upon which the guide translates. In this class of reels, 
the motor reverses the direction of rotation of the screw 
whenever the guide reaches an end of the Screw. Unfortu 
nately, the repeated reversing of the motor increases the 
Spooling time and causes the motor to wear down Sooner. 
Other reels have incorporated Significantly more compli 
cated gear mechanisms for achieving the reciprocating 
motion. 

0008 Many reel constructions include exposed moving 
parts, Such as the reel drum, guide, and motor. Over time, 
Such moving parts can become damaged due to exposure. 
For example, an outdoor reel is exposed to Sunlight and rain. 
Such exposure can cause the moving parts of the reel to wear 
more rapidly, resulting in reduced performance quality. 
0009 Thus, there is a need for an improved reel having 
a simple reciprocating mechanism which produces recipro 
cating motion of a guide. 

SUMMARY 

0010. Accordingly, it is a principle object and advantage 
of the present invention to overcome Some or all of these 
limitations and to provide an improved reel incorporating 
reciprocating motion of a guide. 
0011. In accordance with one aspect, the present inven 
tion provides a reciprocating mechanism, comprising a plate 
and a translating member. The plate is adapted to rotate 
about an axis, and has a spiral groove spiraling about the 
axis. The translating member has first and Second groove 
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engagement portions which are configured to Selectively 
engage the groove of the plate. The translating member is 
configured So that, during rotation of the plate about the axis, 
the groove engagement portions alternately engage the 
groove on opposite Sides of the axis. This causes the 
translating member to translate linearly as the plate rotates 
in one rotary direction about the axis. 
0012. In accordance with another aspect, the present 
invention provides a reel comprising a drum and a shell 
Substantially Surrounding the drum. The drum is configured 
to rotate about a drum axis and to receive a spool of linear 
material being wrapped around a Spool Surface of the drum 
as the drum rotates. A reciprocating mechanism is config 
ured to reciprocatingly rotate at least a portion of the Shell. 
The portion includes an aperture which reciprocates through 
an arc acroSS the Spool Surface as the shell portion recipro 
catingly rotates about the Shell axis. 
0013 In the illustrated embodiments, the aperture guides 
linear material onto the Spool Surface as the Shell recipro 
catingly rotates about the shell axis and as the drum rotates 
about the drum axis. The linear material is thus splayed 
acroSS the drum as the drum winds the linear material, 
maximizing packing and avoiding tangles. Similar recipro 
cation helps to more Smoothly extract linear material during 
unwinding. The reciprocating mechanism of the illustrated 
embodiments is a Spiral groove and translating member, as 
described with respect to the first aspect of the invention. 
0014. In accordance with another aspect, the present 
invention provides a method of spooling linear material. The 
method includes providing a drum and a shell around the 
drum, where a portion of the shell has an aperture through 
it. The drum rotates about a first axis. The shell portion with 
the aperture rotates about a Second axis as the drum rotates 
about the first axis. AS the drum rotates, linear material is 
drawn through the aperture and wound about the drum and 
is distributed acroSS the Spool Surface by the reciprocating 
rotation of the shell portion. 
0015 For purposes of Summarizing the invention and the 
advantages achieved over the prior art, certain objects and 
advantages of the invention have been described herein 
above. Of course, it is to be understood that not necessarily 
all Such objects or advantages may be achieved in accor 
dance with any particular embodiment of the invention. 
Thus, for example, those skilled in the art will recognize that 
the invention may be embodied or carried out in a manner 
that achieves or optimizes one advantage or group of advan 
tages as taught herein without necessarily achieving other 
objects or advantages as may be taught or Suggested herein. 

0016 All of these aspects are intended to be within the 
Scope of the invention herein disclosed. These and other 
aspects of the present invention will become readily appar 
ent to those skilled in the art from the appended claims and 
from the following detailed description of the preferred 
embodiments having reference to the attached figures, the 
invention not being limited to any particular preferred 
embodiment(s) disclosed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017 FIG. 1 is a front perspective view of a disas 
Sembled reel, including a housing, according to one embodi 
ment of the present invention; 
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0018 FIG. 2 is a front perspective view of the reel of 
FIG. 1, with the drum assembly shown disassembled; 
0019 FIG. 3 is an exploded front perspective view of a 
portion of the frame Subassembly of the reel of FIG. 1, 
shown disassembled; 
0020 FIG. 4 is a front perspective view of the bottom 
shell portion of the reel of FIG. 1, shown disassembled; 
0021 FIG. 5 is an exploded perspective view of the 
upper shell portion, shown disassembled; 
0022 FIG. 6 is a rear perspective view of an inner 
portion of the drum assembly of the reel of FIG. 1, including 
portions of the frame Subassembly; 
0023 FIG. 7 is a rear perspective view of the drum 
assembly of FIG. 1, with portions of the frame assembly, 
including the track assembly and translating plate shown; 
0024 FIGS. 8A and 8B are perspective views of the reel 
of FIG. 1, illustrating two positions in the reciprocating 
rotation of the upper shell portion of the reel; and 
0025 FIG. 9 is an exploded perspective view of the roller 
assembly of the upper shell portion shown in FIG. 5; 
0.026 FIG. 10 is a perspective view of a reel constructed 
in accordance with another embodiment of the present 
invention, shown with an open housing revealing a drum and 
frame, 

0027 FIG. 11 is a perspective view of the bottom shell 
and frame of FIG. 10; 
0028 FIG. 12 is an exploded perspective view, showing 
a bottom shell, unassembled frame components and drum of 
the reel of FIG. 10; 

0029 FIG. 13 is a perspective outer view of the frame of 
FIG. 10, having an integral track, and a translating plate 
engaged with the track; 
0030 FIG. 14 is a perspective inner view of the frame of 
FIG. 10, showing the translating plate; and 
0.031 FIG. 15 is an inner and top perspective view of a 
member of the frame of FIG. 10, having an integral slot 
formed in a top Surface thereof. 

DETAILED DESCRIPTION 

0.032 FIG. 1 shows, in disassembled form, one embodi 
ment of a reel 20 including an improved reciprocating 
mechanism for Substantially uniformly spooling linear mate 
rial, Such as a hose, cable, or wire, acroSS a rotating reel 
drum 36. The reel 20 comprises a drum assembly 22 
enclosed within a shell comprising an upper shell portion 24 
and a lower shell portion 26. In the illustrated embodiment, 
the shell portions 24 and 26 comprise Semi-spherical upper 
and lower domes 28 and 32, respectively. However, the shell 
portions may have other shapes (e.g., rectangular) without 
affecting the functionality of the winding mechanism 
described herein. The lower shell portion 26 includes a 
plurality of legs 34 for Supporting the reel 20 on a Support 
Surface. In other arrangements, the reel can be Supported 
upon wheels. A guide member 118, defining an aperture to 
accept linear material Such as garden hose, is adapted to be 
affixed to the upper dome 28. The guide member 118 is 
described in further detail below with respect to FIG. 5. 
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0033 FIG. 2 illustrates in greater detail a preferred 
configuration of the reel 20. The upper shell portion 24 
comprises the dome 28 and an upper shell frame 42. The 
upper dome 28 is adapted to fit Securely onto the frame 42, 
So that the dome 28 and the frame 42 do not move relative 
to one another. The bottom edge of the frame 42 is adapted 
to engage the upper edge of the lower dome 32 of the lower 
shell portion 26. Preferably, the upper shell portion 24 can 
rotate with respect to the lower shell portion 26, about a 
central first or shell axis 25, illustrated as a vertical axis in 
the figures. The preferred interface between the upper and 
lower shell portions 24 and 26 is described in greater detail 
below. Alternatively, the entire shell 24, 26 can rotate 
together relative to the drum assembly 22. 
0034. The drum assembly 22 includes a preferably cylin 
drical drum 36 having a spool surface 37. The drum 36 is 
rigidly secured between plates, such as discs 38 and 40 in the 
illustrated embodiment. The drum 36 and the discs 38, 40 
are adapted to rotate together about a Second or drum axis of 
rotation 44, illustrated as horizontal and thus Orthogonal to 
the shell axis 25. Preferably, axial knobs 46 and 47 (FIG. 7) 
are attached to the outer Surfaces of the discs 38 and 40, 
respectively, and are aligned with the Second axis 44. 
0035. The drum assembly 22 also includes a frame Sub 
assembly 23 (FIG.3) Surrounding the drum 36 and the discs 
38, 40. The frame Subassembly includes two side plates 48, 
50 and a plurality of connection supports 52 providing a 
structural connection between the side plates 48, 50. The 
connection supports 52 are attached to the side plates 48, 50 
at or near their outer edges, and do not interfere with the 
rotation of the drum 36 and discs 38, 40. In the illustrated 
embodiment, the side plates 48, 50 are shaped like squares 
with chamfered corners, and the four connection Supports 52 
are attached to the side plates 48, 50 near the corners thereof. 
The connection Supports 52 may be Secured to the Side plates 
by any of a variety of means, Such as rivets, nut and bolt 
combinations, welding, bonding, etc., giving due consider 
ation to the goals of rigidity and a long-lasting connection. 
An alternative and much simplified frame Subassembly is 
shown in FIGS. 10-15. 

0036) As shown in FIG. 2, a motor 51 can be secured 
onto the outer surface of the side plate 50. The side plate 50 
preferably has a hole 53 aligned with the drum axis 44, the 
hole 53 being adapted to receive the axial knob 46. Prefer 
ably, the motor 51 is configured to engage the knob 46 to 
rotate the drum 36 and the discs 38, 40. The motor 51 may 
be secured to the frame Subassembly 23 by any of a variety 
of means, such as clamps 55 (shown), nut and bolt combi 
nations, etc., keeping in mind the goals of rigidity, durability, 
and maintaining a precise alignment between the axis of 
rotation of the motor 51 and the drum axis 44. The motor 51 
can be wired to an on/off Switch exterior to, or on an exterior 
surface of, the reel 20. Alternatively, the motor 51 can be 
operable by a remote control. 
0037 Advantageously, the shell substantially surrounds 
and preferably encloses the drum assembly 22 to protect it 
from exposure to Sunlight, rain, etc. This results in leSS wear 
and tear and a longer life of the components of the drum 
assembly 22, the motor 51, and the other components of the 
reel 20. 

0038 FIG. 3 shows in greater detail the configuration of 
the frame subassembly 23 of the drum assembly 22. The 
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frame Subassembly 23 includes an elongated translating 
member or plate 70 having a horizontal slot 72 therein. The 
slot 72 is adapted to receive the axial knob 47 (FIG. 7) 
secured to the outer surface of the disc 38 and aligned with 
the drum axis 44. Preferably, the translating member 70 has 
at least first and Second track engagement portions config 
ured to translate within tracks of a track assembly 54 
attached to the inner surface of the side plate 48, described 
below. In the illustrated embodiment, the first and second 
track engagement portions comprise pairs of Vertical pins 73 
and 74, respectively, attached to the corners of the translat 
ing member 70. The pins 73 and 74 are adapted to be 
received and to translate within the tracks of the track 
assembly 54. In particular, the first pins 73 are attached at 
one end of the translating member 70, and the second pins 
74 are attached at the other end thereof. 

0.039 The translating member 70 also has first and sec 
ond groove engagement portions adapted to engage a Spiral 
groove 88 on the outer surface of plate or disc 38 (FIG. 6), 
described in more detail below. In one embodiment, the 
groove engagement portions comprise horizontal pins 76 
and 78 attached at or near the ends of the inner Surface of the 
translating member 70. Each of the pins 76 and 78 is adapted 
to be received within the spiral groove 88. As shown in FIG. 
3, the thickness of the translating member 70 is preferably 
tapered, Such that its maximum thickneSS is at its center 
portion 71, defining a pivot axis 31. The tapered thickness of 
the translating member 70 causes the pins 76 and 78 to 
alternatingly engage, i.e., be received within, the Spiral 
groove 88, as described in further detail below. The skilled 
artisan will appreciate that translating member 70 can be 
pivoted about the pivot axis 31 by mechanisms other than 
the thickened central portion 71. The translating member 70 
preferably also has an arm 80 on its outer surface, the arm 
containing a slot 82 as shown. The arm 80 engages and 
rotates the upper shell portion 24 during reciprocal transla 
tion of the translating member 70, described in greater detail 
below. 

0040. In the illustrated embodiment, the track assembly 
54 forms part of the frame subassembly 23 and comprises 
upper track members 56 and 58 and lower track members 60 
and 62. Since these track members are preferably identical 
in configuration, only one of the track members, particularly 
the lower track member 60, is described. The track member 
60 comprises an elongated horizontal track portion 64 
Secured at an outer longitudinal edge to the inner Surface of 
the Side plate 48, and an elongated vertical track portion 66 
attached at one longitudinal edge to the inner longitudinal 
edge of the horizontal track portion 64. The track members 
56, 58, 60, and 62 together form a track within which a 
portion of the translating member 70 is adapted to translate. 
In the illustrated embodiment, the pins 73 and 74 of the 
translating member 70 are adapted to alternately translate 
within the track defined by the track assembly 54. The side 
plate 48 also includes a horizontal slot 84 sized to receive the 
arm 80 of the translating member 70 when the member 70 
translates along the length of the track defined by the track 
assembly 54. 
0041. In alternative configuration, the track assembly can 
define an outer track and an inner track. The outer track and 
the inner track would each be adapted to alternately receive 
the pins of the translating member 70 (FIG. 3), so that the 
translating member 70 can translate therein. When the pins 
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73 are within the outer tracks of the track members, the pins 
74 are within the inner tracks of the track members, and 
Vice-versa. 

0042. As shown in FIG. 3, a lowermost connection 
Support 52A is configured to be Secured to a vertical base 
connection member 86 which connects the drum assembly 
22 to the lower shell portion 26 (FIG. 1). The connection 
member 86 can be attached to a lower inner Surface of the 
lower shell portion 26. The connection member 86 supports 
the drum assembly 22 so that the drum assembly does not 
impede any relative rotation between the Shell portions 24 
and 26. More preferably, the connection member 86 permits 
free 360° rotation between the lower support surface and the 
combination of the drum assembly 22 and the upper shell 
portion 24. Any of a variety of attachment methods may be 
used for attaching the connection member 86 to the lower 
most connection Support 52A and to the lower shell portion 
26, Such as nut and bolt combinations, welding, bonding, 
etc., keeping in mind the goals of a rigid and long-lasting 
connection. 

0043 FIG. 4 shows one embodiment of the lower shell 
portion 26 in disassembled form. The lower shell portion 26 
comprises the hemispherical dome 32, the legs 34, a ring 98, 
a roller bearing 100, and a bearing race 102. The ring 98 fits 
onto the upper edge 104 of the dome 32. The roller bearing 
100 comprises a ring 106 having a plurality of wheels 108 
attached thereto as shown. The wheels 108 have female 
grooves sized to fit onto and roll with respect to the ring 98. 
FIG. 4 also shows tabs on the ring 106 for fitting horizontal 
wheels that reduce friction with upper shell portion. The 
wheels 108 are also sized to receive and roll with respect to 
the lower edge 110 of the bearing race 102. The bearing race 
102 has an interior ridge 112 configured to receive the lower 
edge of the upper shell portion 24 (FIG. 1). Thus, the wheels 
108 permit the upper shell portion 24 to rotate with respect 
to the lower shell portion 26. It will be understood that other 
structures can serve this function. The skilled artisan will 
readily appreciate a variety of other bearing arrangements 
can be Substituted to facilitate relative rotation of the parts, 
Such as lubrication and/or low-friction high density plastic 
bearing Surfaces. 

0044) In the illustrated embodiment, each leg 34 of the 
lower shell portion 26 comprises an interior leg plate Support 
114 and left and right cosmetic leg portions 116. The Support 
114 is configured to be secured to the lower dome 32 by, for 
example, rivets, nut and bolt combinations, bonding, Weld 
ing, etc. The cosmetic leg portions 116 are Secured onto the 
Sides of the interior leg plate Support 114 as shown. Those 
skilled in the art will understand that the portions 116 may 
be secured onto the leg plate Support 114 by any of a variety 
of attachment methods, Such as those mentioned previously 
herein. AS noted, the lower shell portion 26 can be Supported 
by a variety of manners, including wheeled Support. 

004.5 FIG. 5 shows in greater detail the preferred con 
figuration of the upper shell portion 24 (FIG. 1). The upper 
shell portion 24 comprises the upper hemispherical dome 
28, the shell frame 42, a guide member 118, and a roller 
assembly 134. The guide member 118 is configured to be 
attached to the shell frame 42. In the illustrated embodiment, 
the guide member 118 includes pins 122 on its lower side 
Surfaces, the pins 122 being adapted to be received within 
pin housings 124 on the shell frame 42. The guide member 
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118 can also have an attachment portion 126 that is adapted 
to be Secured to the shell frame 42. AS shown, the upper 
dome 28 has an opening or slot 120 adapted to receive the 
guide member 118. The dome 28 is preferably fitted onto the 
shell frame 42 so that the guide member 118 fits within the 
slot 120. Snap-on latches 144 are shown on the frame 42, for 
retaining the dome 28 thereon. The illustrated guide member 
118 has a spherical portion 130 having a guide aperture 128. 
Preferably, a coil spring 132 is provided inside of the 
Spherical portion 130 to dampen recoil from drawing in a 
hose up to the nozzle. 
0046) The aperture 128 is sized and configured to permit 
a linear material, Such as a hose, cable, rope, fishing line or 
wire, to pass through it as the linear material is drawn into 
the reel 20 and spooled onto the drum 36. Preferably, the 
aperture 128 is no more than about twice as wide as it is 
high, and is more preferably Substantially Symmetrical (e.g., 
circular rather than an elongated slot). Thus, the aperture 128 
can be sized to just fit the linear material therethrough with 
clearance to avoid friction in winding/unwinding. In contrast 
to typical "enclosed’ reels with reciprocating mechanisms, 
which tend to have elongated slots for the reciprocating 
mechanism to translate acroSS, a child cannot reach inside 
the shell during operation. Reference is made to U.S. Pat. 
No. 4,832,074 for an exemplary prior art hose reel shell with 
an elongated slot 4 opening. 

0047 Shown more clearly in FIG. 9, a roller assembly 
134 is preferably provided to reduce frictional effects as 
linear material (e.g., a garden hose) is drawn inward through 
the guide member 118. The roller assembly 134 comprises 
a plate 136 having a central orifice for the linear material to 
pass through as it is drawn to the drum 36, and one or more 
(preferably four) rollers 138 secured onto the plate 136. In 
the illustrated embodiment, rod Supports 140 are attached to 
the plate 136. The rod supports 140 house the ends of rods 
142 which support the rollers 138. The roller assembly 134 
is securely positioned within the guide member 118, inside 
of the spherical portion 130. 

0.048 Referring again to FIG. 1, in operation, the reel 20 
of the present invention includes a reciprocating mechanism 
that generates reciprocating rotational motion of the upper 
shell portion 24 with respect to the drum assembly 22. In 
particular, during rotation of the drum 36, the upper shell 
portion 24 rotates back and forth through a partial rotation. 
The guide member 118 (FIG. 5) of the upper shell portion 
is configured to receive a linear material intended to be 
spooled onto the drum 36. During rotation of the drum 36, 
the guide member 118 (and the guide aperture 128 therein) 
reciprocatingly translates through an arc in front of the drum 
as a result of the back and forth rotation of the upper shell 
portion 24, caused by the reciprocating mechanism 
described below herein. Advantageously, the guide member 
118 splays the linear material across the width of the drum 
36 as the linear material is spooled thereon. 
0049 FIGS. 6 and 7 illustrate a preferred reciprocating 
mechanism for creating the above-described back and forth 
rotation of the upper shell portion 24 as the drum 36 rotates. 
Preferably, a spiral groove 88 is provided on the outer 
surface of one of the discs 38, 40 (FIG. 2) of the drum 
assembly 22. In the illustrated embodiment, the spiral 
groove 88 is on the outer surface of the disc 38. The groove 
88 spirals about the center of the disc 38, which is aligned 
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with the axis of rotation 44 of the drum 36 and the discs 38, 
40. The groove 88 has a first or inner end 90 (FIG. 6) and 
a second or outer end 92. The first end 90 is nearer to the 
center of the disc 38 than is the second end 92. The 
illustrated first end 90 is near the center of the disc 38 and 
the second end 92 is near the outer edge of the disc 38. The 
depth of the groove 88 tapers to a lesser depth at at least one 
end and preferably at each of the first end 90 and the second 
end 92. Preferably, the groove depth tapers to Zero at each 
of the first end and the second end 92. The groove depth may 
be uniform throughout the length of the groove 88, with the 
exception of the tapering at the second ends 90, 92. 
0050. According to a preferred embodiment of the inven 
tion, the member 70 advantageously translates in a recipro 
cating or back and forth manner across the Surface of the 
disc 36. Referring to FIG. 7, the drum assembly 22 is 
configured so that the member 70 translates horizontally 
within the track defined by the track members 56,58, 60, and 
62 of the track assembly 54 of the frame Subassembly, in the 
illustrated embodiment attached to the inner Surface of the 
side plate 48 (see FIG.3). The side plate 48 and the disc 38 
are spaced apart a distance Such that when the Vertical pins 
73 or 74 at one end of the translating member 70 are engaged 
within the tracks of the track assembly 54, one of the 
horizontal pins 76 or 78 at the other end of the translating 
member 70 is engaged within the spiral groove 88. As the 
drum 36 and discs 38, 40 rotate together, the rotating spiral 
groove 88 pulls the engaged horizontal pin 76 or 78 hori 
Zontally, causing the translating member 70 to translate 
across the disc 36, within the track assembly 54. Optionally, 
the pins 76 and 78 can be configured to rotate with respect 
to the translating member 70. This permits the pins 76 and 
78 to rotate against the side walls of the groove 88 as the disc 
38 rotates, thereby minimizing friction and wear of the pins. 
The skilled artisan will appreciate that an appropriate choice 
of materials can also facilitate minimum wear while permit 
ting the pins to slide 76, 78 within the groove 88. 
0051) Preferably, the drum 36 is rotated in a direction 
such that the engaged pin 76 or 78 is pulled toward one of 
the right and left sides of the disc 38. This causes the 
engaged pin to reach either the inner end 90 or the outer end 
92 of the groove 88. The tapered configuration of the ends 
90, 92 forces the engaged pin out of the groove 88. Simul 
taneously, the translating member 70 pivots about its trans 
lating pivot axis31 (shown in FIGS. 3 and 7) at the thicker 
central portion 71, causing the other of the horizontal pins 
76, 78 (on the other side of the translating member 70) to 
engage the groove 88 at or near the other end 90, 92 thereof 
and on the other side of the axis 44 of rotation. Then, the 
newly engaged pin is pulled horizontally in an opposite 
direction in the same manner. 

0052 To illustrate the translational cycle produced by the 
reciprocating mechanism of the invention, with reference to 
FIG. 7, Suppose the horizontal pin 76 (the back of which is 
shown at the right side of the translating member 70 in FIG. 
7) is engaged within the spiral groove 88, at or near the inner 
end 90 thereof, on the right side of the drum axis of rotation 
44. The tapered configuration of the translating member 70 
is Such that when the right pin 76 is engaged within the 
groove 88, the left pin 78 (the back of which is shown on the 
left side of the translating member 70 in FIG. 7) is disen 
gaged from the groove 88. Also, the vertical pins 74 are 
engaged within the tracks formed by the track members 58 
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and 62. In the illustrated embodiment, the drum 36 prefer 
ably rotates in a clockwise direction, So that when the right 
pin 76 is engaged in the groove 88 on the right side of the 
drum axis 44, the translating member 70 is pulled toward the 
right side of the disc 38. Thus, as drum 36 rotates clockwise, 
the engaged pin 76 is pulled horizontally to the right, toward 
the outer edge of the disc 38. This causes the translating 
member 70 to translate horizontally to the right. The pins 74 
Simultaneously translate within the tracks of the track 
assembly 54. The engagement of the pins 74 within the track 
assembly 54 prevents the pin 76 from becoming disengaged 
from the groove 88. 
0.053 Eventually, the right pin 76 reaches the outer end 
92 of the groove 88. At this point, the vertical pins 73 are 
positioned beyond the outer ends of the track members 56 
and 60, and the vertical pins 74 are positioned beyond the 
inner ends of the track members 58 and 62. The tapered 
groove depth at the outer end 92 forces the right horizontal 
pin 76 out of the groove 88. As the right pin 76 disengages 
from the groove 88, the translating member 70 pivots about 
its pivot axis 31. This causes the other pin 78 to engage the 
groove 88 at or near the inner end 90, but on the other side 
of the drum axis 44. Simultaneously, the vertical pins 73 
rock outward and become aligned with the tracks formed by 
the track members 56 and 60, and the vertical pins 74 rock 
inward toward the disc 38 so that they are not aligned with 
the tracks formed by the track members 58 and 62. The 
continued clockwise rotation of the drum 36 causes the pin 
78 to be pulled horizontally toward the outer edge of the disc 
38 in a similar manner. In particular, the left pin 78 is pulled 
to the left this time, but again to the outer end 92 of the 
groove 88, during which time the pins 73 translate within the 
tracks formed by the track members 56 and 60. When the pin 
78 reaches the outer end 92, it is forced out of the groove 88 
due the tapered groove depth at the inner end 90. This causes 
the translating member 70 to pivot back, about its pivot axis 
31, such that the right pin 76 engages the groove 88, at or 
near the inner end 90, on the right side of the drum axis 44. 
Simultaneously, the pins 74 rock outward and become 
aligned with the tracks formed by the track members 58 and 
62, and the pins 73 rock inward toward the disc 38. The 
cycle is then repeated. In this manner, the member 70 
translates horizontally back and forth as the drum 36 rotates, 
due to the reciprocating mechanism of the reel 20. 
0.054 The skilled artisan will readily appreciate that 
when the drum is rotated in the opposite direction (counter 
clockwise), the operation is similar, except that the pins are 
forced out at the inner end 90. Thus, for the illustrated 
embodiment, the tapered outer end 92 of the spiral groove 88 
can operate to cause change in the direction of translation 
during winding of hose or other linear material, whereas the 
tapered inner end 90 can operate to cause change in the 
direction of translation during unwinding of the hose or 
other linear material. Put another way, in this example the 
engaged pin is always pulled to the outer end of the Spiral 
(whether the plate is translating right or left) during winding, 
and always to the inner end of the Spiral during unwinding 
(whether the plate is translating right or left). It will of 
course be appreciated that the directions of winding and 
unwinding can be reversed if desired, and that the Spiral can 
be given an opposite orientation if desired. 
0.055 According to a preferred embodiment of the inven 
tion, a linkage is provided between the upper shell portion 
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24 and the translating member 70 to convert the above 
described reciprocating translation of the translating mem 
ber 70 into reciprocating rotation of the upper shell portion 
24. Referring to FIG. 2, the shell frame 42 has an inwardly 
extending portion 94, which has a downwardly extending 
vertical pin 96. The pin 96 is sized to be received within the 
slot 82 of the arm 80 that extends from the translating 
member 70 (FIG. 3). As the member 70 translates horizon 
tally, the engagement between the pin 96 of the upper shell 
portion 24 and the slot 82 of the translating member 70 
causes the upper shell portion to rotate about the shell axis 
25, with respect to the lower shell portion 26. Moreover, the 
upper shell portion 24 reciprocatingly rotates through only a 
partial rotation, due to the reciprocating translation of mem 
ber 70. 

0056. In use, a linear material is drawn into the reel 20 
through the aperture 128 of the guide member 118 (FIG. 5) 
and then Spooled onto the rotating drum36. Advantageously, 
guide member 118 reciprocates through an arc generally in 
front of the drum 36, so that the linear material is spooled 
across the spool surface 37 of the drum 36 as it winds. 
Preferably, the dimensions of the spiral groove 88 are 
arranged, relative to the size of the cylinder 36, Such that the 
linear material is spooled Substantially uniformly onto a 
length of the spool surface 37. 
0057 FIGS. 8A and 8B illustrate this concept. In FIG. 
8A, the upper shell portion 24 occupies a first position in 
which the aperture 128 in the guide member 118 is located 
near a first end 152 of the drum 36 housed within the shell 
24, 26. In this position, linear material 150 is spooled onto 
the drum 36 near the first end 152. As the motor-driven drum 
36 rotates, at least the upper shell portion 24 gradually 
rotates about the shell axis 25 toward a second position 
shown in FIG. 8B, due to the above-described reciprocating 
mechanism of the invention. In FIG. 8B, the aperture 128 is 
located near a second end 154 of the drum 36. As the upper 
shell portion 24 rotates to the Second position, the aperture 
128 moves through an arc in front of the drum 36. As the 
aperture 128 translates across the drum 36, the linear mate 
rial 150 is advantageously distributed Substantially uni 
formly across its surface. When the aperture 128 reaches the 
second position shown in FIG. 8B, the linear material is 
spooled onto the drum 36 near the second end 154. Then, the 
upper shell portion 24 begins to rotate back toward the first 
position shown in FIG. 8A. In this manner, the guide 
aperture 128 makes repeated passes acroSS the drum 36, So 
that multiple layers of linear material 150 may be spooled 
uniformly thereon. 
0058 Those skilled in the art will appreciate that the 
benefits of the invention are achieved by producing relative 
reciprocating motion between the aperture 128 and the drum 
assembly 22. In the illustrated embodiment, the relative 
motion is achieved by the Spiral groove mechanism. In other 
arrangements, Such motion may be achieved in a variety of 
ways, Such as with a reversing or traversing Screw. For 
example, the reversing screw of U.S. Pat. No. 4.513,772, 
issued Apr. 30, 1985 to Fisher can be used to link rotation of 
the drum about the drum axis 44 to rotation of the shell 24, 
26 about the shell axis 25. The disclosure of U.S. Pat. No. 
U.S. Pat. No. 4,513,772 to Fisher is incorporated herein by 
reference. 

0059 Additionally, in the preferred embodiment, the 
upper shell portion 24 and drum assembly 22 reciprocatingly 
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rotate relative to one another while one or both of the 
elements 22, 24 preferably rotate freely with respect to the 
lower shell portion 26. Advantageously, this allows a user to 
walk freely about the reel 20 with the linear material in hand 
while the drum assembly 22 and the upper shell portion 24 
freely rotate with respect to the lower shell portion 26 to 
avoid entanglement. For example, if the user walks in a 
circle around the reel 20, the upper shell portion 24 and the 
drum assembly 22 will rotate 360 with respect to the lower 
shell portion 26. At the same time, the upper shell portion 24 
and the drum assembly 22 will maintain the above-described 
reciprocating rotation with respect to each other. In other 
arrangements, it will be understood that the entire shell 24, 
26 and drum assembly 22 can rotate as a unit 360° about the 
shell axis 25 (e.g., about an axial bottom stand or wheeled 
frame) while allowing relative rotation between the drum 
assembly 22 and at least the portion of the shell defining the 
aperture 128. 

0060. Other arrangements of the reel 20 are possible. For 
example, the reel 20 can be operated while maintaining the 
lower shell portion 26 and the drum assembly 22 fixed with 
respect to a lower support surface, as described in FIGS. 8A 
and 8B. In this case, the upper shell portion rotates recip 
rocatingly with respect to the lower Support Surface. It will 
also be appreciated that the reel 20 can be arranged to 
operate while maintaining the upper shell portion 24 fixed 
with respect to a Support Surface, in which case the drum 
assembly 22 rotates reciprocatingly with respect to the 
support surface. The legs 34 can be provided with wheels to 
facilitate rotation of the lower shell portion and the drum 
assembly against a lower Support Surface. In one embodi 
ment, the reel 20 is hung by attaching the upper Shell portion 
24 to an upper Support Surface. In this mode of operation, 
linear material is drawn into the reel 20 through the aperture 
128 which is positionally fixed with respect to the support 
Surfaces. In any case, the linear material is advantageously 
uniformly spooled onto Substantially all of the Spool Surface 
37 of the drum 36, due to the relative motion between the 
drum assembly 22 and the upper shell portion 24. 

0061 Those skilled in the art will understand that, for 
certain aspects of the invention, it is not necessary that the 
shell completely enclose the drum assembly 22. Also, the 
reel 20 can be used to wind or unwind linear material onto 
the drum 36. In addition, those skilled in the art will 
understand that other reciprocating mechanisms can be used 
in place of the one described above, including various other 
Spiral groove configurations. For example, the plate 38 need 
not be coaxial with the drum 36 but can instead be rotation 
ally linked by one or more gears. Further, in the illustrated 
Spiral groove embodiment, it is not necessary that the entire 
upper shell portion 24 rotate with respect to the lower shell 
portion 26. The benefits of the invention are achieved if, for 
example, only a portion of the upper shell portion 24 that 
includes the aperture 28 reciprocatingly rotates with respect 
to the drum assembly 22. 

0.062. In another embodiment, a hand crank may be 
provided in place of or in addition to the motor 51, to 
manually rotate the drum 36 and the discs 38, 40. The hand 
crank can extend through an opening in the lower shell 
portion, So that it does not impede rotation of the upper shell 
portion. Alternatively, the hand crank can extend through a 
horizontal slot in the upper shell portion. A gear assembly 
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can be provided to permit a more convenient vertical posi 
tion of the hand crank and to facilitate faster, easier rotation 
of the drum. 

0063. The skilled artisan can readily select suitable mate 
rials for each of the components. In a preferred embodiment, 
the hemispherical domes 28 and 32 and the frame 42 are 
molded and formed from PVC. The discs 38, 40 can be 
molded from high impact Styrene or other injection molded 
plastic. The drum 36 and the discs 38, 40 may be formed 
separately or integrally, as desired. The side plates 48, 50 
and the connection Supports 52 are preferably formed from 
sheet metal, Such as aluminum, and Similarly for the track 
members 56,58, 60, 62. The track members 56,58, 60, and 
62 can be formed Separately or integrally with respect to the 
side plate 48, as desired. The translating member 70 is 
preferably formed of plastic. The base connection member 
86 is preferably molded and formed from acetal. Any of a 
variety of commercially available motorS may be used as the 
motor 51. Revcor, Inc. of Halton City, Tex. Sells a suitable 
motor as part number #60036 (12 V). Those skilled in the art 
will understand that any of a wide variety of suitable 
materials and components can be used to achieve the advan 
tages taught herein, the present invention not being limited 
to any of the materials or components Specifically mentioned 
above. 

0064 FIGS. 10-15 illustrate another embodiment of the 
present invention, wherein parts Similar to those of the 
previous embodiment are referenced by like numerals, with 
the addition of the Suffix “a”. In the illustrated embodiment, 
the construction of the frame 23a, track 54a and bearing 
members for connecting the reel 20a in rotary fashion to the 
shell 24a, 26a is greatly simplified, relative to the previously 
described embodiment. For example, the frame Subassembly 
23a is formed from four parts 48a, 50a, 52a, 52a that can be 
readily Screwed or bolted together during assembly, as 
apparent from FIG. 12. Additionally, the frame Subassembly 
23a includes an integrally formed track 54a in which 
extensions from the translating plate 70a can Slide, including 
four slots 190a permitting entry and exit of the extensions 
(e.g., Vertical pins). 
0065. The skilled artisan will appreciate that the embodi 
ment of FIGS. 10-15 can operate substantially as described 
above with respect to the previous embodiment. In addition 
to Simplifying the frame construction, bearing Surfaces 
between the shell portions can be simplified by use of a low 
friction interface in the form of a plastic ring between the 
shell components. 
0066 Although this invention has been disclosed in the 
context of certain preferred embodiments and examples, it 
will be understood by those skilled in the art that the present 
invention extends beyond the Specifically disclosed embodi 
ments to other alternative embodiments and/or uses of the 
invention and obvious modifications and equivalents 
thereof. Thus, it is intended that the Scope of the present 
invention herein disclosed should not be limited by the 
particular disclosed embodiments described above, but 
should be determined only by a fair reading of the claims 
that follow. 

I claim: 

1. A reciprocating mechanism, comprising: 
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a plate adapted to rotate about a first axis, the plate having 
a spiral groove Spiraling about the first axis, and 

a translating member having first and Second groove 
engagement portions being configured to Selectively 
engage the groove, 

wherein the translating member is configured So that, 
during rotation of the plate about the first axis, the 
groove engagement portions alternately engage the 
groove on opposite Sides of the first axis, causing the 
translating member to translate linearly back and forth 
as the plate rotates in one rotary direction about the first 
XS. 

2. The reciprocating mechanism of claim 1, wherein the 
Spiral groove has an inner end and an outer end, the first axis 
being nearer to the inner end than to the outer end, the depth 
of the groove tapering to lesser depth at one of the ends. 

3. The reciprocating mechanism of claim 2, wherein the 
Spiral groove tapers to lesser depth at each of the inner end 
and the Outer end. 

4. The reciprocating mechanism of claim 3, wherein the 
groove engagement portions are alternately pulled to the 
outer end of the Spiral groove when the plate rotates clock 
wise, and are alternately pulled to the inner end of the Spiral 
groove when the plate rotates counterclockwise. 

5. The reciprocating mechanism of claim 3, wherein the 
groove engagement portions are alternately pulled to the 
outer end of the Spiral groove when the plate rotates coun 
terclockwise, and are alternately pulled to the inner end of 
the spiral groove when the plate rotates clockwise. 

6. The reciprocating mechanism of claim 2, wherein the 
translating member is configured to translate in a first linear 
direction when the first groove engagement portion is 
engaged with the groove on a first Side of the first axis and 
when the first plate rotates in the one rotary direction about 
the first axis. 

7. The reciprocating mechanism of claim 6, wherein the 
translating member is arranged to pivot about a central axis 
between the first groove engagement portion and the Second 
groove engagement portion when the first groove engage 
ment reaches the tapered end. 

8. The reciprocating mechanism of claim 7, wherein the 
translating member is arranged to insert the Second groove 
engagement portion into the groove on a Second Side of the 
first axis when the translating member pivots as the first 
groove engagement portion reaches the tapered outer end, 
the Second Side being opposite to the first Side, the translat 
ing member being configured to translate in a Second linear 
direction when the Second groove engagement portion is 
engaged with the groove and the plate continues to rotate in 
the one rotary direction about the first axis, the Second linear 
direction being opposite to the first linear direction. 

9. The reciprocating mechanism of claim 1, wherein the 
first groove engagement portion comprises a first pin, the 
Second groove engagement portion comprising a Second pin. 

10. The reciprocating mechanism of claim 1, further 
comprising a generally linear track being positioned gener 
ally parallel to the plate, the translating member having a 
track engagement portion configured to engage and translate 
along the track during linear translation of the translating 
member. 

11. The reciprocating mechanism of claim 1, forming a 
part of a reel for winding and unwinding linear material. 
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12. The reciprocating mechanism of claim 11, wherein the 
first plate rotates along with a reel drum configured to 
receive the linear material thereabout, the reel drum and the 
plate configured to rotate together about the first axis. 

13. The reciprocating mechanism of claim 12, wherein the 
reel further comprises: 

a housing Substantially Surrounding the plate, the trans 
lating member, and the reel drum, at least a portion of 
the housing configured to rotate about a Second axis, 
the portion of the housing including a guide aperture 
configured to guide linear material onto the reel drum; 
and 

a linkage between the translating member and the hous 
ing, the linkage configured to convert linear translation 
of the translating member into reciprocating rotation of 
the portion of the housing about the Second axis. 

14. The reciprocating mechanism of claim 13, wherein the 
Second axis is Substantially orthogonal to the first axis. 

15. The reciprocating mechanism of claim 14, wherein the 
linkage comprises: 

an arm extending from the translating member, the arm 
having a bore extending through a portion of the arm; 
and 

a pin extending from the housing, the pin being received 
within the bore in the arm. 

16. A reel comprising: 
a drum configured to rotate about a drum axis and to 

receive linear material being wrapped around a spool 
Surface of the drum as the drum rotates about the drum 
axis, 

a shell Substantially Surrounding the drum; and 
a reciprocating mechanism configured to reciprocatingly 

rotate at least a portion of the shell with respect to the 
drum about a shell axis, the portion of the shell having 
an aperture which reciprocates through an arc acroSS 
the Spool Surface as the portion of the shell reciprocat 
ingly rotates about the shell axis. 

17. The reel of claim 16, wherein the reciprocating 
mechanism linkS continued rotation of the drum about the 
drum axis with reciprocating rotation of the portion of the 
shell about the shell axis, the shell axis being orthogonal to 
the drum axis. 

18. The reel of claim 16, wherein the reciprocating 
mechanism comprises: 

a plate connected to rotate with the drum together about 
the drum axis, the plate having a groove spiraled about 
the drum axis, and 

a translating member having first and Second groove 
engagement portions configured to engage the groove, 
the translating member configured So that, during rota 
tion of the drum and the plate about the drum axis, the 
groove engagement portions are pulled to one end of 
the groove, alternately engage the groove on opposite 
Sides of the drum axis and causing the translating 
member to translate linearly reciprocatingly along a 
line as the plate continually rotates in one rotary 
direction about the drum axis. 

19. The reel of claim 16, wherein the reciprocating 
mechanism comprises a reversing Screw. 
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20. The reel of claim 16, wherein the shell substantially 
encloses the drum. 

21. The reel of claim 20, wherein the aperture has a width 
measured generally parallel to the drum axis and a height, 
the width being no more than about twice the height. 

22. A reel comprising: 
a shell having an aperture, the shell adapted to rotate 

about a shell axis, and 

a drum housed within the shell, the drum adapted to rotate 
about a drum axis to receive a Spool of linear material 
around a spool Surface of the drum as the drum rotates, 

a first element engaged with the drum, the first element 
having a spiral groove in a Surface thereof; 

a Second element slidingly engaged with a track within 
the shell, the Second element having first and Second 
groove engagement portions configured to Selectively 
engage the Spiral groove; and 

a linkage between the Second element and the shell; 
wherein the reel is configured So that during rotation of 

the drum about the drum axis: 

the first element rotates, 
the groove engagement portions alternately engage the 

groove on opposite Sides of the first axis, causing the 
Second plate to reciprocatingly and linearly translate 
within the track line as the first element rotates, and 

the linkage converts the reciprocating and linear transla 
tion of the Second element into reciprocating rotation of 
the shell about the Second axis, causing the aperture to 
reciprocatingly translate through an arc in front of the 
drum, the aperture translating Such that linear material 
is guided through the aperture and distributed acroSS 
the Spool Surface during drum rotation. 

23. The reel of claim 22, wherein the groove has an inner 
end and an Outer end, the depth of the groove tapering at 
each of the inner and Outer ends. 

24. The reel of claim 22, wherein the first groove engage 
ment portion comprises a first pin, the Second groove 
engagement portion comprising a Second pin. 

25. A reel comprising: 
a drum having a spool Surface, the drum configured to 
wind linear material onto the Spool Surface as the drum 
rotates about a drum axis, the drum also configured to 
rotate about a shell axis, and 

a shell Substantially Surrounding the drum, the shell 
comprising: 

a first shell portion configured to remain fixed with 
respect to a Support Surface; and 

a Second shell portion adapted to rotate about the shell 
axis while the first shell portion is fixed with respect 
to the Support Surface, the Second shell portion 
connected to the drum by a linkage allowing limited 
relative rotation about the shell axis, the drum and 
the Second shell portion rotating together freely 
about the shell axis, the Second shell portion having 
a guide aperture therethrough sized and shaped to 
allow linear material to be drawn through the aper 
ture onto the Spool Surface of the drum. 
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26. The reel of claim 25, wherein the drum and second 
shell portion rotate freely 360 about the shell axis. 

27. The reel of claim 25, wherein the aperture has a width 
measured parallel to the drum axis and a height, the width 
being no more than about twice the height. 

28. The reel of claim 25, wherein the drum axis is 
Substantially orthogonal to the shell axis. 

29. The reel of claim 25, wherein the shell is substantially 
Spherical, the first shell portion comprising a lower hemi 
Sphere of the shell, the Second shell portion comprising an 
upper hemisphere of the Shell. 

30. A method of Spooling linear material, comprising: 

providing a drum and a shell around the drum, a portion 
of the Shell having an aperture therethrough; 

rotating the drum about a first axis, 
reciprocatingly rotating the Shell portion with the aperture 

about a Second axis as the drum rotates about the first 
axis, and 

drawing linear material through the aperture to the drum 
as the drum rotates, the linear material being distributed 
across the Spool Surface by reciprocating rotation of the 
shell portion. 

31. The method of claim 30, wherein rotating the drum 
axis comprises transferring drum rotation into reciprocating 
rotation of the shell portion. 

32. The method of claim 31, wherein transferring com 
prises converting rotary motion of the drum to reciprocating 
linear translation of a translating member and converting 
reciprocating linear translation of the translating member 
into reciprocating arcuate translation of the shell portion. 

33. The method of claim 32, wherein converting rotary 
motion of the drum to reciprocating linear translation of the 
translating member comprises: 

engaging a first pin of the translating member with a spiral 
groove that rotates along with the drum, the first pin 
engaged with the Spiral groove on a first Side of the 
drum axis, 

disengaging the first pin from the Spiral groove when the 
pin reaches an end of the Spiral groove, 

engaging a Second pin of the translating member with the 
spiral groove on a Second Side of the drum axis, the 
Second Side being opposite the first Side, and 

confining the translating member to linear translation 
along a track. 

34. The method of claim 33, wherein disengaging com 
prises ramping the first pin out of the end of the groove with 
a groove depth. 

35. The method of claim 33, wherein disengaging and 
engaging comprise pivoting the translating member about an 
axis between the first and Second pins. 

36. A method of producing reciprocating motion, com 
prising: 

providing a first plate adapted to rotate about a plate axis, 
the first plate having a spiral groove spiraling about the 
plate axis, the spiral groove having two ends, the depth 
of the Spiral groove tapering to lesser depth at at least 
one of the ends, 
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providing a Second plate having first and Second groove 
engagement portions each adapted to Selectively 
engage the Spiral groove; 

engaging the first engagement portion with the Spiral 
groove on a first Side of the plate axis, 

rotating the first plate in one rotary direction about the 
plate axis, 

pulling the first engagement portion in a first direction 
toward the tapered end of the spiral groove by the 
rotation of the first plate, causing the Second plate to 
translate generally along a line in the first direction; 

causing, by continued rotation of the first plate in the one 
rotary direction, the first engagement portion to be 
forced out of the Spiral groove at the tapered end, 
whereby the Second plate pivots So that the Second 
engagement portion simultaneously engages the Spiral 
groove on a Second Side of the plate axis, the Second 
Side being opposite to the first Side; 

pulling the Second engagement portion in a Second direc 
tion toward an outer edge of the first plate, by continued 
rotation of the first plate in the one rotary direction, 
causing the Second plate to translate generally along a 
line in the Second direction, the Second direction being 
generally opposite to the first direction; and 

causing, by continued rotation of the first plate in the one 
rotary direction, the Second engagement portion to be 
forced out of the Spiral groove at the tapered end, 
whereby the Second plate pivots So that the first engage 
ment portion simultaneously re-engages the Spiral 
groove on the first Side of the plate axis. 

37. The method of claim 36, wherein rotating the first 
plate in an opposite rotary direction to the one rotary 
direction about the plate axis causes the first and Second 
engagement portions to alternately be forced out of a Second 
of the two ends of the spiral groove, thereby alternately 
changing translation of the Second plate between the first 
and the Second directions. 

38. The method of claim 36, wherein the tapered end 
comprises an outer end. 

39. The method of claim 38, wherein each of an outer end 
and an inner end of the Spiral groove are tapered, the Second 
plate configured to linearly reciprocate with either clockwise 
or counter-clockwise rotation of the first plate. 

40. The method of claim 36, further comprising linking 
the Second plate to a guide member to cause reciprocating 
motion of the guide member in front of a Spooling drum. 

41. A method of Spooling linear material, comprising the 
Steps of: 

providing a drum assembly comprising a disc and a drum, 
the disc and drum being linked to rotate about a drum 
axis, the disc having a spiral groove Spiraling about the 
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drum axis, the groove having a first end and a Second 
end, the groove tapering to lesser depth at one of the 
first and Second ends, 

providing a translating member having first and Second 
groove engagement portions each adapted to engage 
the groove; 

providing a shell having an aperture and being configured 
to rotate about a shell axis, 

providing a linkage between the translating member and 
the shell, the linkage being configured to convert linear 
motion of the translating plate into rotational motion of 
the shell about the shell axis; 

engaging the first engagement portion with the groove on 
a first Side of the drum axis, 

rotating the drum assembly about the drum axis to cause 
the translating member to reciprocatingly translate 
back and forth in a cycle in which, 
the first engagement portion is pulled in a first direction 

toward an outer edge of the disc, by the rotation of 
the disc, the pulling of the first engagement portion 
causing the translating plate to translate generally 
along a line in the first direction; 

the first engagement portion is forced out of the groove 
at the Second end by the tapering of the Second end, 
causing the translating member to pivot So that the 
Second engagement portion simultaneously engages 
the groove on a Second Side of the drum axis, the 
Second side being opposite to the first Side; 

the Second engagement portion is pulled in a Second 
direction toward an outer edge of the disc, by con 
tinued rotation of the disc, the pulling of the Second 
engagement portion causing the translating member 
to translate generally along a line in the Second 
direction, the Second direction being generally oppo 
Site to the first direction; and 

the Second engagement portion is forced out of the 
groove at the Second end by the tapered end, causing 
the translating member to pivot So that the first 
engagement portion Simultaneously engages the 
groove on the first Side of the axis, and 

Spooling linear material through the aperture and onto the 
drum as the drum assembly rotates, 

wherein the linkage converts the reciprocating translation 
of the translating member into reciprocating rotation of 
the shell about the shell axis, the aperture translating 
through an arc in front of the drum So that the linear 
material is spooled Substantially uniformly onto a 
length of the drum. 
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