. SLEEVE RETENTI ON FOR FLEXI BLE CORE OF A FLASHLI GHT This invention rel ates
to a hand-held flashlight and articular to such a flashlight having a

A
flexible core which may be puTWJE hea gcedel ative to a power end
housi ng and/or a worki ng end h#ﬂ ” 'l pendi ng United States patent
application, Serial No. 08/286 ust 5, 1994 concurrently

herewith in the nanes of Lee Eckert, Robert Kubicko and Julian Watt
entitled "Flashlight Wth Flexible Core" and assigned to the sanme assi gnhee
as the assignee hereof, there is disclosed a flashlight with a flexible

core. In the flashlightgr@mpaige u§6§ng¥%i§EEeb3§hricalIy connect a
exi

source of power to a power using Inplenent. | € Spi ne surrounds a
pai r of conductive wires and inclogdas Faguti@s y of interconnected
universally rotatable nmenbers. A resilient sleeve engages the outer surface
of the rotatable nenbers formng the spine. Each end of the spine is
connected to a correspondi ng anchor. One anchor connects one end of the
spine This is the r&phiacémwentiectrelates 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



-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 housi ngs of the
flashlight. The opposite ends of the resilient sleeve fit over the outer
surface of a correspondi ng anchor and are thus sandw ched 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, c0|Ied or df4ped into various positions. Both

t he torsional ullin r applied to the fl le| ine and to the
resilient sIeéV% & PTE dgﬁg@ugfngh%n eﬁdFﬁ§°n oPPF rgr drapi ng of the

flexible core(% ¢Eé§%;€ﬁ§ 5@§é§'8§§ ggvghg gﬁgggngg E% sggsﬁgke the core

fromthe flash usi ngs ccor an objec % invention

to prevent thee,{daqwdgﬂg séfeyﬁeoglgsﬁi%ém:l ght having a flexible core from

bei ng separated fromthe” housing sectio of the flashlight either through
torsional or axial gssiesrardet InErE¥ENFi€daNRYeKlia khe fl exible spine and

i nt er nal
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.



.conductors due to excessive torsional action. -3- The foregoi ng object
and ot her objects of this invention are attained in a flashlight including
a base housing formng a power end for the flashlight and having a

| ongi tudi nal |y extendi ng bore having at | east one battery housed therein. A
wor ki .ng end housing is spaced fromthe base and supports a reflector, a

|l ens and a light bulb. The working end housing includes neans defining a

| ongi tudi nally extendi ng bore. A flexible core assenbly connects the base
housing to the working end housing and includes a pair of conductive wres
el ectrically connecting the battery to t;e light bulb, a flexible spine

surroundi ng the pair of conductive wires®and including a plurality -of

i nt erconnect ed andlﬁﬂéﬂ%&%ﬂ#g&ééiégiééﬁ %ﬁg?ﬁ£ﬁeraggagFggsh%ient sl eeve

menber engagi ng an outer sur e rota menbers form ng

the spine. A'UﬁﬁﬁsE¥H$gﬁti§hggﬂgqggggiﬁgaaiﬁigsglggglggﬁkhe_fIexibIe core

and has a portion extending within the bore of the base”housing. The first

anchor incl udes fdinfdingf i dRddKe EGNSi NG dL6IMiAG Ahgowkeevndofedhe
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 electricaily 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



flexible core and the base housi ng bore includes second gripping neans
overlying the sleeve of the -4- flexible core sandw ching the sl eeve
between the first and second gripping neans. 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
housi ng bore includes fourth gripping nmeans overlying the sleeve of the
flexible core to sandwi ch the sl eeve between said third and fourth gripping
means. Figure 1 is a perspective, exphoded view illustrating features of
the flashlight of the invention; Figure 2 is a side el evational view,
partially inEleciba, cofet S&ndibdshihghthef sktegvecbbiwiedlithed i s a side
el evational view with portions broken away to illustrate further details of
the flashli ghirst 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 1is 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 viewillustrating details of a
portion of the flashlight of the present invention; Figure 5 is an enlarged
el evational view of a further portion of the flashlight of the invention;
Figure 6 is a perspective view of the flashlight in a somewhat fol ded
position illustrating the manner in which the two housings of the
flashlight nay be joined together; Figure 7 is a perspective expl oded view
of a portion of the flashlight; Figure 8 is a viewsimlar to Figure 7
showi ng the parts in their assenbled state; Figure 9 is an expl oded
perspective view of a further portiongf the flashlight; Figure 10 is an
expl oded perspective view of a subassenbly of the flashlight; -6- Figure

11 is an enl ar gedrsgaleonal 1w QW oMM dvdteidrall Iy péwFi gure 12;
Figure 12 is a fragmentary sectional view of
illustrating details of a portion of the

flashlight of the present invention:

Figure 5 1is an enlarged elevational view of
a further portion of the flashlight of the

invention:;

Figure 6 1is 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 1is a perspective exploded view of a

portion of the flashlight;

Figure 8 1is 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 1is an exploded perspective view of

a subassembly of the flashlight;



‘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
preferréd enbodi nent of the present invention. In referring to the various
figures of the drawing, like nunerals shall refer to |like parts. Referring
specifically to Figure 1, there is disclosed a flashlight 10 having a first
housi ng 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 Figures; S e i UK ri power for
the flashlight. Lighriogd a8 B Shaden, RUCHRl & £Ey T LaRpRPO) ng 14

functions asalbfigmeikienaiend off fHidgid ait; 10 and includes a lens 50. As
shown in
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



-Figure 2, housing 14 al so has nounted therewithin reflector 90 and bul b 92.
A switch 20 is provided to selectively connect bulb 92 to the source of

el ectrical power such as batteries 78 and 80. Housing 14 is generally
L-shaped and includes a generally cylindrically-shaped elongated | eg 25 and
a sonmewhat rectangul arly-shaped shorter leg 24 extending fromleg 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 simlar 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 nore fully described
hereinafter which is inserted into ofd of the bores 13, 15 for joining

fl exi bl 8 | g ' ' [ly to Fi
210, © addrropafefodharal HhertlaphssRe g S e Y soccr i bed i n
detail. FlextRbpeG2tRiASORRELYIRS 9B QLB OHdd %tg{&lé‘ 18 made from a

resilient elastonmeric material such as a thernoplastic rubber sold by the
Monsant o Corgeedt A8NtHBARK imBey! EAUSER lof JAMAY N1 "pdipd LT £HRY

particularly to
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 generaliy 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 intoc one
of the bores 13, 15 for joining flexible core 18

to housings 12 and 14.

Referring primarily to Figures 2-10,



Figure 4 a flexible spine 28 is contained within sleeve 18. Spine 28
conprises a plurality of interconnected universally rotatable nenbers. Each
uni versal ly rotatable nmenber conprises a male end portion 28A and a fenale
end portion 28B. The male end portion 28A has an outer surface conprising a
frustum of a sphere and the fenmale end portion 28B has a mating inner
surface conprising a frustum of a sphere which is dinensioned so that, when
the male end portion 28A is inserted into the fenale end portion 28B, there
is frictional contact between the mating outer and inner surfaces 28A and
28B. These frictional forces functiongs retaining neans to hold one nenber
of the flexible spine 28 at any desired location relative to an

i nterconnect gdaieAbeh1 HaR%irdd Jf MAlsHIFRS 1RY=IE1 PVREGOBR Whi ch
permts interconnected nenbers to be noved Telative to each other so that

their |ongituydsedlibed 49 qetes By Rid:lildecdie 016 OthcPhaaki gament. The

I nt erconnected segnents have relatively unrestricted rotational novenent

t her ebet weenoutlee segindientofslideard |1exinkde sprae 28rasel peaduced
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 ocuter 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



. by Lockwood Products, Inc. and are made from acetal plastic or other
suitable material. Electrical conductors 54 and 56 are di sposed 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.
Sl eeve 18 provides a protective cover over spine 28. The sl eeve naintains
an attractive appearance of the flashlight even when the individual nenbers
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 ancdors is inserted into bore 15 of
housi ng 14. Anchor 22 includes a ball portion 64, a main body portion 66

whi ch i ncl udeses play adiitibe®fbelpih adEli G@t r bbsa Bdgandna.sompehat
rectangul arly shaped portion 30. The height of center rib 34A is sonmewhat
gr eat er when icdrarathdated esdmmats diave réDatitelgt her ribs 34 of each
anchor 22. As will be nore fully described hereinafter, portion 30 has

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

anchcss 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



‘an open end facing away from body portion 66 for receiving strain relief 32
therewithin. Each rib 34 includes a ranp-like | eading surface 34B for
expanding the material of sleeve 18 outwardly to enable each end of the

sl eeve to be enplaced about an anchor. Strain relief 32 includes a pair of

| ongi tudinally spaced slots 47. Strain relief 32 mounted within housing 14
receives contacts 36, 38 in slots 47 while strain relief 32 nounted 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, intyyn, connected to negative strip
conductor 45 while contact 42 is connected to positive conductor 44. (See

Fi gure 3) CanbucitHer 44 450 arachNahidhBr §8NNRet gdjhoatteries 78 and
80. Housing 12 includes a renovable battery cap 40. Contacts 36, 38 are

connect ed t cucorendiictly siéScr Bfed rhépeshagtdd, Porehewn3osHalsch 20 is in
series with conductor 58. As is known to those skilled in the art, switch
20 is nornalary agam endl facithgsaday of romcbodgcpobtilibn9z6t #dmatteri es 78, 80
via the 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 rélief 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



vari'ous el ectrical conductors and contacts noted previously. Referring
specifically to Figures 1 and 6, one of the housings, for exanple housing
12 includes an upstanding rib 26. Rib 26 includes a relatively thin

el ongated portion 27 connected to a relatively w de el ongated portion 29.
The ot her of the housings, for exanple housing 14 includes a groove 68
whose length is generally coextensive with the Iength 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 2., If it is desired to reduce the
overall length of flashlight 10, for npl e, for storage purposes, or for

holding the fdaafldgBufls4eo | ablpiugNyEoNgh agdiel d manner, core 16

is folded so that e core fornms a generally U-shape soO that hou3|ng 12

lies in the saw el leradtPlSAE S6ndsEbPS dfd ASnthewe srEdically in
Figure 6, when core 16 is folded as described, rib 26 underlies U shaped

groove 68. Topredtivudkeyiwo housings together, rib 26 is snapped into groove
68. Rel atively narrow portion

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 pértion 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
whi ch forces the opposed faces outwardly. When the rib is inserted into the
groove, the opposed faces of the spring clip are forced inwardly to | ock
the rib within groove 68 to positively join the two housi ngs together. As
descri béd 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 tw sting or
turning the flexible core to obtain a desired configuration for the
flashlight produces forces which tend.to pull the sleeve fromeither or
both bores of the housings or tw st ei'tther end of sleeve 18 relative to

bores 13 of 15 Jp pevedls  henJ0desh £ DECHT RICEALELE sappar ati on of

sl eeve 18 from one or both housings and t ndesi r tw sting of sleeve 18

relative to tdye djUsAdas) 1196 2591 Pi BRaPSrcbs bReMBppokeld Falgscribed
herei nafter, have been added to both bores 13, 15 and anchors 22. Referring

speci fical |y dutwd¥ares lihdd tRachiBoie idselbelss iptovittrd with a
plurality of circunferentially spaced inwardly extending ridges
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

circumferentiélly 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 circunferentially spaced grooves 104 which underly ribs 34A when
each anchor 22 is placed in a respective bore 13, 15. Housing 14 includes
four circunferentially spaced ridges 100 whereas housing 12 includes 12
circunferentially 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 simlar to a shark's
tooth so that the outer surface of theg;sleeve engaged by each ridge 100,
102 is firmy grasped to sandw ch the ST eeve between the outer surface of

anchor 22 andrébpeetioelgunbacanef 199Ch Rilfes WS {54 apgenent prevents
the sl eeve from gei ng tvv?gt ed relative to eachS bore ﬁ Q‘g and prevents the

sl eeve from bekhgndepatddaddy Homagda yortdwde-ad ale ubeMsings 12, 14. To
further prevent any undesired tw sting or |ongitudinal nmovement of the
sl eeve, ribs Slgewet 180 fancaddiciresi lden vererintlwies! geygid8 into

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 6f sleeve 18 into

the underlying grooves 104. The combination of



* the underlying grooves 104. The conbi nati on 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 forned at one end of the
hub. The other end of the hub does not have an enlarged boss simlar to
boss 48A and the end of the hub lies in the sane vertical plane relative to
the vertical plane of the end face of body portion 30 of anchor 22. Each
housi ng 12, 14, includes a relatively large inwardly extendi ng boss 69 and
a second circunferentially spaced reLg%Lvely smal | er boss 69A. Wen each
anchor 22 and its associated strain relief 32 is inserted into one of the

bores 13, 15ri§§|Qﬁﬁﬁﬁn@pgid$§%spﬁdﬂ”fﬂflﬂé%if%iigkﬁsb@iég?gg Wi th

relatively smaller boss 69A of the housing an at sur e 48B of the
hub is aligneg wiklveehatively |arge boss 69 of the housing. In effect, the
strain relief can only be inserted within the bore in one position due to
t he rel ati onshi psaesuzithexhddatyureo s MBA1LM ight 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 50 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



‘and 69B and the flat surface 48B of hub 48. The foregoing enabl es anchor 22
and strain relief 32 to be used with a polarized plug. A screw 67 or
simlar neans is inserted through boss 69, hub 48 and boss 69A to affix
each anchor 22 to its respective housi ng. -16- WHAT IS CLAIMED IS 1. A
flashlight conprising: a base housing form ng a power end for said
flashlight and having a |ongitudinally extending bore including at |east
one battery housed therein; a working end housi ng spaced from sai d base
housi ng and supporting a reflector, a lens, and a |ight bulb, said working
end housi ng including neans defining a;éongitudinally extending bore; a

fl exi ble core assenbly connecting said base housing to said working end
housi ng and ceipilsrngeanpaiis dhseetedC ithtoudt Gosd &d Jixah ! ¥

and boss 69A to affix each anchor 22 to its

respective housing.



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 nmenbers, and a resilient sleeve nenber engagi ng
an outer surface of each of the rotatable ' aid spine; a
first anchor connected to a first end of s‘ ﬂﬂ@l“ﬁﬂ\mﬁﬂlﬁ and having a
portion extending within the bore of said base heustng® <aid anchor
including first gripping means underlying the resilient sleeve nmenber of

said flexible core, and said base housing bore including second gripping
-17- neans overlying the sleeve of said flexible core and sandw ching said

sl eeve between said first and second ppi ng neans; and a second anchor
connected to cpad Ld flexible core and having a portion
extending within tﬁ% %%ggug §§rd wor ki ng end housing, said second anchor

10, 8 YA EP RO R pdechpta i ) seve of smc e bLe pore
the sleeve of said flexigl gager BoaBIng2FdMGgN G RIWES|a/Y erdet ween

said flashlight and having a 1on§itudinally

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



- said third and fourth gripping neans. 2. A flashlight in accordance with
Claiml wherein said first and third gripping neans conprise a radially
extending rib. 3. A flashlight in accordance with Caim 1l wherein each of
sai d anchors has first |ocking nmeans and eacaﬂﬂb t he bores of said worki

end housing and said base housing includes s !’”!mﬂﬂmﬁmfz Tgra fixed

engagi ng said first |ocking neans to naintai
circunferential position relative to the bores of said base ‘and wor ki ng end
housings. 4. A flashlight in accordance with Caim3 wherein a selected one
of said first and second | ocking neans,conprises a |ongitudinally extending
-18- rib and the other of said Iockin neans conprises a conplenentary

concave Surfﬁ8§nE°6vE§§?é§anh%a éﬁ%Iﬁ%Iﬁ? Lggcordance with

Claim4 wherein a selec one o Ioc I'ng nmeans

conprises a aﬁagshhéwaehlmgeétaqadIsrméveb b%td;éeh% é&ﬂ?rfﬁsé%ﬂdt hird and
fourth | ocki ng nmeans conprises a conpl enentary concave surface
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 aﬁd 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



for receiving said rib. 6. A flashlight conprising: a base housing formn ng
a power end for said flashlight and having a | ongitudinally extending bore
including at |east one battery housed therein; a working end housing spaced
from sai d base housi ng and supporting a refleg?

~alens, and a |ight
bul b, said working end housing including nean Hyggﬁgmgﬁﬂmmf tudinal l'y
extendi ng bore; a flexible core assenbly connecti e housing to
sai d working end housing and conprising a pair of conducti’'ve*w res
el ectrically connecting said battery to said |ight bulb, a flexible spine

surroundi ng said pair of conductive whrgs and including a plurality of
I nterconnected and universally rotata e menbers, and a resilient - J[err]

et orn e SR OP I LS A SR 20
ext endi ng i nta0 doip heh tifry horRanfe NAYSELe 2PGr 2 §6690¥n§Ndaia
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 1light bulb, a
flexible spine surrounding said pair of conductive

wires and including a plurality of interconnected

and universally rotatable members, and a resilient



~extending into the bore of the working end housing, each of said bores
I ncludes a plurality of inwardly extendi ng ridges for engaging the outer
surface of said sleeve. 7. A flashlight in accordance with claim®6 wherein

the ridges have a shark tooth-1ike shape in (ol -gection. 8. A
flashlight conprising: a base housing form @ iH%wH@iME said
flashlight and having a |ongitudinally extending ¥ ds I ng end
housi ng spaced from sai d base housing and i ncl udi ng nmeans defining a

| ongi tudinal 'y extending bore; a flexible core assembly connecting said
base housing to said working end hous*%g and conprising a pair of

conductive wires electrically connectThg said base housing to said working

end housi ng, g febl&XjhBhBesPeRGa %ﬁgggxggm ?&x@aaefq £ COQGchEve wires and

including a plurality of intér uni versal l'y rotatabl e nenbers,
and a resiliené @beatabmem@fnb&w FHRHING A iU iHinel faegqof each of the

rot at abl e menbers form ng -
sleeve member 1nclud1ng 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 compfising:

a base housing forming a power end for
said flashlight and having a longitudinally
extending bore;

a working end housing spaced from said
base housingland 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 éaid working end
housing, a flexible spine surrounding said pair of
conductive wires and including a plurality of
interconnectéd and universally rotatable members,

and a resilient sleeve member surrounding an outer

surface of each of the rotatable members forming



sai d 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 neans underlying the resilient sleeve

menber of said flexible core, and said base housing including second
gripping means overlying the sleeve of said erFmgi

ndw chi ng
sai d sl eeve between said first and second gripp inﬁumsecond
anchor connected to a second end of said flexible coré an g a portion
extending within the bore of said working end housing, said second anchor
including third gripping means underlLyiyng the sleeve of said flexible core
and sai d working end housing including fourth gripping neans overlying the

sl eeve of saigd ifd e core and sandwi ching said sl eeve between said third
and fourth gripping nmeans. 9. A flashlight in accordance with Claim38

wherein said first and tadifr9f | DREREr "ESRAe608RS L6 aa figditaldrid ext endi ng
rib. 10. A flashlight in accordance with Caim9 wherein each of said

anchors has fdff aidcki ewivbansope@dardchavinghae poredoaf said working end

housi ng and sai d base housing include second
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 énd having a portion
extending wi%hin 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



lerr] -21- I ocking neans for engaging said first |ocking means to maintain
the flexible core in a fixed circunferential position relative to the bores
of said base and working end housings. 11. A flashlight in accordance with

Claim 10 wherein a sel ected one of said first ng nmeans
conprises a longitudinally extending rib and Imﬂlymﬂmna mggm | ocki ng
nmeans conprises a conplenentary concave surface for veeeiving saidrib

A flashlight in accordance with Claim 11 wherein a sel ected one of sai d
third and fourth | ocking neans conprises a |ongitudinally extending rib and

the other of said third and fourth Igg&Lng means conprises a conpl enentary
concave surface for receiving said ri

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.



