
SLEEVE RETENTION FOR FLEXIBLE CORE OF A FLASHLIGHT This invention relates
to a hand-held flashlight and in particular to such a flashlight having a
flexible core which may be pulled or twisted relative to a power end
housing and/or a working end housing. In co-pending United States patent
application, Serial No. 08/286,313 filed August 5, 1994 concurrently
herewith in the names of Lee Eckert, Robert Kubicko and Julian Watt
entitled "Flashlight With Flexible Core" and assigned to the same assignee
as the assignee hereof, there is disclosed a flashlight with a flexible
core. In the flashlight, a pair of conductive wires electrically connect a
source of power to a power using implement. A flexible spine surrounds a
pair of conductive wires and includes a plurality of interconnected
universally rotatable members. A resilient sleeve engages the outer surface
of the rotatable members forming the spine.  Each end of the spine is
connected to a corresponding anchor.  One anchor connects one end of the
spine This is the replacement sheet [err]   



-2- to the power end housing and a second anchor connects the other end of
the spine to the working end housing of the flashlight. Each of the anchors
fits within a corresponding bore formed in each of the two housings of the
flashlight. The opposite ends of the resilient sleeve fit over the outer
surface of a corresponding anchor and are thus sandwiched between the inner
surface of the bore of one of the housings and the outer surface of the
anchor held within the bore. The flexible spine of the flashlight enables
the flashlight to be bent, coiled or draped into various positions. Both
the torsional and pulling forces applied to the flexible spine and to the
resilient sleeve as a consequence of the bending, coiling or draping of the
flexible core into various positions have a tendency to separate the core
from the flashlight housings. Accordingly it is an object of this invention
to prevent the resilient sleeve of a flashlight having a flexible core from
being separated from the housing sections of the flashlight either through
torsional or axial forces and to prevent damage to the flexible spine and
internal 



conductors due to excessive torsional action.    -3- The foregoing object
and other objects of this invention are attained in a flashlight including
a base housing forming a power end for the flashlight and having a
longitudinally extending bore having at least one battery housed therein. A
working end housing is spaced from the base and supports a reflector, a
lens and a light bulb. The working end housing includes means defining a
longitudinally extending bore. A flexible core assembly connects the base
housing to the working end housing and includes a pair of conductive wires
electrically connecting the battery to the light bulb, a flexible spine
surrounding the pair of conductive wires and including a plurality of
interconnected and universally rotatable members, and a resilient sleeve
member engaging an outer surface of each of the rotatable members forming
the spine. A first anchor is connected to a first end of the flexible core
and has a portion extending within the bore of the base housing. The first
anchor includes first gripping means underlying the sleeve of the 



flexible core and the base housing bore includes second gripping means
overlying the sleeve of the    -4- flexible core sandwiching the sleeve
between the first and second gripping means. A second anchor is connected
to a second end of the flexible core and has a portion extending within the
bore of the working end housing. The second anchor includes third gripping
means underlying the sleeve of the flexible core and said working end
housing bore includes fourth gripping means overlying the sleeve of the
flexible core to sandwich the sleeve between said third and fourth gripping
means. Figure 1 is a perspective, exploded view illustrating features of
the flashlight of the invention; Figure 2 is a side elevational view,
partially in section, of the flashlight of Figure 1; Figure 3 is a side
elevational view with portions broken away to illustrate further details of
the flashlight;   



-5- Figure 4 is an enlarged elevational view illustrating details of a
portion of the flashlight of the present invention; Figure 5 is an enlarged
elevational view of a further portion of the flashlight of the invention;
Figure 6 is a perspective view of the flashlight in a somewhat folded
position illustrating the manner in which the two housings of the
flashlight may be joined together; Figure 7 is a perspective exploded view
of a portion of the flashlight; Figure 8 is a view similar to Figure 7
showing the parts in their assembled state; Figure 9 is an exploded
perspective view of a further portion of the flashlight; Figure 10 is an
exploded perspective view of a subassembly of the flashlight;    -6- Figure
11 is an enlarged sectional view taken along line 11-11 of Figure 12;
Figure 12 is a fragmentary sectional view of 



a portion of one of the housings of the flashlight illustrating details
thereof; Figure 13 is an enlarged sectional view taken along line 13-13 of
Figure 12; and Figure 14 is an end view taken along line 14-14 of Figure 1.
Referring now to the various figures of the drawing, there is disclosed a
preferred embodiment of the present invention. In referring to the various
figures of the drawing, like numerals shall refer to like parts. Referring
specifically to Figure 1, there is disclosed a flashlight 10 having a first
housing 12 and a second housing 14. Housings 12 and 14 are spaced apart and
are connected together through a flexible core 16. Housing 12 serves as
-7- the power end of the flashlight and contains therewithin batteries 78
and 80 (see Figure 2) used as the primary source of electrical power for
the flashlight. Batteries 78 and 80 may be standard C-cells. Housing 14
functions as the working end of flashlight 10 and includes a lens 50. As
shown in 



Figure 2, housing 14 also has mounted therewithin reflector 90 and bulb 92.
A switch 20 is provided to selectively connect bulb 92 to the source of
electrical power such as batteries 78 and 80. Housing 14 is generally
L-shaped and includes a generally cylindrically-shaped elongated leg 25 and
a somewhat rectangularly-shaped shorter leg 24 extending from leg 25. Leg
24 mounts lens 50, reflector 90, and bulb 92. Housing 12 includes a bore 13
and leg 25 of housing 14 includes a similar bore 15. One end of flexible
core 16 is inserted into bore 15 and the other end is inserted into bore
13. Each end of core 16 has an anchor 22 to be more fully described
hereinafter which is inserted into one of the bores 13, 15 for joining
flexible core 18 to housings 12 and 14. Referring primarily to Figures
2-10,    additional features of flashlight 10 shall now be described in
detail. Flexible core 16 includes an outer resilient sleeve 18 made from a
resilient elastomeric material such as a thermoplastic rubber sold by the
Monsanto Corporation under the trademark "Santoprene." Referring
particularly to 



Figure 4 a flexible spine 28 is contained within sleeve 18. Spine 28
comprises a plurality of interconnected universally rotatable members. Each
universally rotatable member comprises a male end portion 28A and a female
end portion 28B. The male end portion 28A has an outer surface comprising a
frustum of a sphere and the female end portion 28B has a mating inner
surface comprising a frustum of a sphere which is dimensioned so that, when
the male end portion 28A is inserted into the female end portion 28B, there
is frictional contact between the mating outer and inner surfaces 28A and
28B. These frictional forces function as retaining means to hold one member
of the flexible spine 28 at any desired location relative to an
interconnected member. These frictional forces may be overcome which
permits interconnected members to be moved relative to each other so that
their longitudinal    -9- axes may either be in or out of alignment. The
interconnected segments have relatively unrestricted rotational movement
therebetween. The segments of the flexible spine 28 are produced 



by Lockwood Products, Inc. and are made from acetal plastic or other
suitable material. Electrical conductors 54 and 56 are disposed within
flexible spine 28. One end of conductors 54, 56 is connected to housing 12
and the other end of the conductors is connected to working end housing 14.
Sleeve 18 provides a protective cover over spine 28. The sleeve maintains
an attractive appearance of the flashlight even when the individual members
of spine 28 are skewed relative to each other. An anchor 22 is connected to
each end of flexible core 16. One of the anchors is inserted into bore 13
of housing 12 and the other of the anchors is inserted into bore 15 of
housing 14. Anchor 22 includes a ball portion 64, a main body portion 66
which includes a plurality of upstanding ribs 34 and a somewhat
rectangularly shaped portion 30. The height of center rib 34A is somewhat
greater when compared to the height of    -10- the other ribs 34 of each
anchor 22. As will be more fully described hereinafter, portion 30 has 



an open end facing away from body portion 66 for receiving strain relief 32
therewithin. Each rib 34 includes a ramp-like leading surface 34B for
expanding the material of sleeve 18 outwardly to enable each end of the
sleeve to be emplaced about an anchor. Strain relief 32 includes a pair of
longitudinally spaced slots 47. Strain relief 32 mounted within housing 14
receives contacts 36, 38 in slots 47 while strain relief 32 mounted in
housing 12 receives contacts 42, 46 in slots 47. The strain relief
electrically connects conductors 54,56 to the contacts in each housing 12,
14. Contact 42 in housing 12 is, in turn, connected to negative strip
conductor 45 while contact 42 is connected to positive conductor 44. (See
Figure 3) Conductors 44 and 45 are, in turn, connected to batteries 78 and
80. Housing 12 includes a removable battery cap 40. Contacts 36, 38 are
connected to conductors 58, 60 in housing 14. As shown, switch 20 is in
series with conductor 58. As is known to those skilled in the art, switch
20 is normally open and is closed to    connect bulb 92 to batteries 78, 80
via the 



various electrical conductors and contacts noted previously. Referring
specifically to Figures 1 and 6, one of the housings, for example housing
12 includes an upstanding rib 26. Rib 26 includes a relatively thin
elongated portion 27 connected to a relatively wide elongated portion 29.
The other of the housings, for example housing 14 includes a groove 68
whose length is generally coextensive with the length of upstanding rib 26.
Groove 68 is generally U-shaped and includes a pair of spring clips 52.
Spring clips 52 are placed within groove 68 in a portion which overlies
relatively narrow portion 27 of rib 26. If it is desired to reduce the
overall length of flashlight 10, for example, for storage purposes, or for
holding the flashlight for use in a conventional hand-held manner, core 16
is folded so that the core forms a generally U-shape so that housing 12
lies in the same vertical plane as housing 14. As shown specifically in
Figure 6, when core 16 is folded as described, rib 26 underlies U-shaped
groove 68. To join the two housings together, rib 26 is snapped into groove
68. Relatively narrow portion    



-12- 27 of rib 26 is inserted between the opposed faces of spring clips 52
which forces the opposed faces outwardly. When the rib is inserted into the
groove, the opposed faces of the spring clip are forced inwardly to lock
the rib within groove 68 to positively join the two housings together. As
described previously, each end of flexible core 16 includes an anchor 22.
One of the anchors is inserted into bore 13 and the other of the anchors is
inserted into bore 15. During testing, it has been found that twisting or
turning the flexible core to obtain a desired configuration for the
flashlight produces forces which tend to pull the sleeve from either or
both bores of the housings or twist either end of sleeve 18 relative to
bores 13 or 15. To prevent the undesired occurrence of the separation of
sleeve 18 from one or both housings and the undesired twisting of sleeve 18
relative to the housings, grasping means, to be more fully described
hereinafter, have been added to both bores 13, 15 and anchors 22. Referring
specifically to Figures 11-14, each bore 13, 15 is provided with a
plurality of circumferentially spaced inwardly extending ridges  



-13- respectively 100 and 102. Ridges 100 and 102 extend radially inwardly
towards the surface of sleeve 18. In addition, each bore includes a pair of
180 degree circumferentially spaced grooves 104 which underly ribs 34A when
each anchor 22 is placed in a respective bore 13, 15. Housing 14 includes
four circumferentially spaced ridges 100 whereas housing 12 includes 12
circumferentially spaced ridges 102. The length of each ridge 100 is
greater than the length of each ridge 102. As shown in Figure 13, the
cross-sectional shape of each ridge 100 (or 102) is similar to a shark's
tooth so that the outer surface of the sleeve engaged by each ridge 100,
102 is firmly grasped to sandwich the sleeve between the outer surface of
anchor 22 and the outer surface of each ridge. This arrangement prevents
the sleeve from being twisted relative to each bore 13, 15 and prevents the
sleeve from being separated from one or the other of housings 12, 14. To
further prevent any undesired twisting or longitudinal movement of the
sleeve, ribs 34A act to force the resilient material of sleeve 18 into 



the underlying grooves 104. The combination of    -14- ribs 34A and grooves
104 further prevent twisting of sleeve 18. A further feature of the
flashlight relates to strain relief 32. Strain relief 32 includes a hub
portion 48 having a relatively enlarged boss 48A formed at one end of the
hub. The other end of the hub does not have an enlarged boss similar to
boss 48A and the end of the hub lies in the same vertical plane relative to
the vertical plane of the end face of body portion 30 of anchor 22. Each
housing 12, 14, includes a relatively large inwardly extending boss 69 and
a second circumferentially spaced relatively smaller boss 69A. When each
anchor 22 and its associated strain relief 32 is inserted into one of the
bores 13, 15, enlarged boss 48A of strain relief 32 is aligned with
relatively smaller boss 69A of the housing and the flat surface 48B of the
hub is aligned with relatively large boss 69 of the housing. In effect, the
strain relief can only be inserted within the bore in one position due to
the relationships established by bosses 48A, 69A 



and 69B and the flat surface 48B of hub 48. The foregoing enables anchor 22
and strain relief 32 to be used with a polarized plug. A screw 67 or
similar means is inserted through boss 69, hub 48 and boss 69A to affix
each anchor 22 to its respective housing.    -16- WHAT IS CLAIMED IS: 1. A
flashlight comprising: a base housing forming a power end for said
flashlight and having a longitudinally extending bore including at least
one battery housed therein; a working end housing spaced from said base
housing and supporting a reflector, a lens, and a light bulb, said working
end housing including means defining a longitudinally extending bore; a
flexible core assembly connecting said base housing to said working end
housing and comprising a pair of conductive wires electrically 



connecting said battery to said light bulb, a flexible spine surrounding
said pair of conductive wires and including a plurality of interconnected
and universally rotatable members, and a resilient sleeve member engaging
an outer surface of each of the rotatable members forming said spine; a
first anchor connected to a first end of said flexible core and having a
portion extending within the bore of said base housing, said anchor
including first gripping means underlying the resilient sleeve member of
said flexible core, and said base housing bore including second gripping
-17- means overlying the sleeve of said flexible core and sandwiching said
sleeve between said first and second gripping means; and a second anchor
connected to a second end of said flexible core and having a portion
extending within the bore of said working end housing, said second anchor
including third gripping means underlying the sleeve of said flexible core
and said working end housing bore including fourth gripping means overlying
the sleeve of said flexible core and sandwiching said sleeve between 



said third and fourth gripping means. 2. A flashlight in accordance with
Claim 1 wherein said first and third gripping means comprise a radially
extending rib. 3. A flashlight in accordance with Claim 1 wherein each of
said anchors has first locking means and each of the bores of said working
end housing and said base housing includes second locking means for
engaging said first locking means to maintain the flexible core in a fixed
circumferential position relative to the bores of said base and working end
housings. 4. A flashlight in accordance with Claim 3 wherein a selected one
of said first and second locking means comprises a longitudinally extending
-18- rib and the other of said locking means comprises a complementary
concave surface for receiving said rib. 5. A flashlight in accordance with
Claim 4 wherein a selected one of said third and fourth locking means
comprises a longitudinally extending rib and the other of said third and
fourth locking means comprises a complementary concave surface 



for receiving said rib. 6. A flashlight comprising: a base housing forming
a power end for said flashlight and having a longitudinally extending bore
including at least one battery housed therein; a working end housing spaced
from said base housing and supporting a reflector, a lens, and a light
bulb, said working end housing including means defining a longitudinally
extending bore; a flexible core assembly connecting said base housing to
said working end housing and comprising a pair of conductive wires
electrically connecting said battery to said light bulb, a flexible spine
surrounding said pair of conductive wires and including a plurality of
interconnected and universally rotatable members, and a resilient    [err]
-19- sleeve member engaging an outer surface of each of the rotatable
members forming said spine, said sleeve member including a first end
extending into the bore of the base housing and a second end 



extending into the bore of the working end housing, each of said bores
includes a plurality of inwardly extending ridges for engaging the outer
surface of said sleeve. 7. A flashlight in accordance with claim 6 wherein
the ridges have a shark tooth-like shape in vertical cross-section. 8. A
flashlight comprising: a base housing forming a power end for said
flashlight and having a longitudinally extending bore; a working end
housing spaced from said base housing and including means defining a
longitudinally extending bore; a flexible core assembly connecting said
base housing to said working end housing and comprising a pair of
conductive wires electrically connecting said base housing to said working
end housing, a flexible spine surrounding said pair of conductive wires and
including a plurality of interconnected and universally rotatable members,
and a resilient sleeve member surrounding an outer surface of each of the
rotatable members forming    -20- 



said spine; a first anchor connected to a first end of said flexible core
and having a portion extending within the bore of said base housing, said
anchor including first gripping means underlying the resilient sleeve
member of said flexible core, and said base housing including second
gripping means overlying the sleeve of said flexible core and sandwiching
said sleeve between said first and second gripping means; and a second
anchor connected to a second end of said flexible core and having a portion
extending within the bore of said working end housing, said second anchor
including third gripping means underlying the sleeve of said flexible core
and said working end housing including fourth gripping means overlying the
sleeve of said flexible core and sandwiching said sleeve between said third
and fourth gripping means. 9. A flashlight in accordance with Claim 8
wherein said first and third gripping means comprise a radially extending
rib. 10. A flashlight in accordance with Claim 9 wherein each of said
anchors has first locking means and each of the bores of said working end
housing and said base housing include second 



[err] -21- locking means for engaging said first locking means to maintain
the flexible core in a fixed circumferential position relative to the bores
of said base and working end housings. 11. A flashlight in accordance with
Claim 10 wherein a selected one of said first and second locking means
comprises a longitudinally extending rib and the other of said locking
means comprises a complementary concave surface for receiving said rib. 12.
A flashlight in accordance with Claim 11 wherein a selected one of said
third and fourth locking means comprises a longitudinally extending rib and
the other of said third and fourth locking means comprises a complementary
concave surface for receiving said rib.    


