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1. o : DESCRI PTI ON Battery
Devi ce Background of the I'nvention The field of the present
i nvention is devices for protecting battery el ectrodes. Dry
cell batteri egosgménal |y used for portable devices 5 such pertssmesisohts,.
toys and the like are cylindrical and are provided with a center
el ectrode and a term nal elec- trode. The center electrode is usually

formed as a pin

| i ke protrusion having a dianeter which is much smaller

than the outside dianmeter of the battery. 4 This center 10 el ectrode

usual ly fornms the positive pole. At the other end of the battery, a
termnal electrode is formed which DESCRIPTION
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Battery Device

Background of the Invention

The field of the present invention is devices for
protecting battery electrodes.

Dry cell batteries typically used for portable devices
such as flashlights, toys and the like are cylindrical and
are provided with a center electrode and a terminal elec-
trode. The center electrode is usually formed as a pin
like protrusion having a diameter which is much smaller
than the outside diameter of the battery. This center
electrode usually forms the positive pole. At the other
end of the battery, a terminal electrode is formed which
is shaped as a £flat contact plate having a much larger
diameter than the center electrode. Frequently, the
batteries are arranged physically as well as electrically
in series in that the center electrode of a first battery
directly contacts the terminal electrode of a second
battery. If more than two batteries are provided, the
center electrode of the second battery directly contacts
a terminal electrode of a third battery and so on. '

In a flashlight for example, an electrical circuit is
typically established £from one electrode of a battery,
e.g. the center electrode of the foremost battery, through
a conductor to a switch, and then to one electrode of the
lamp bulb. After passing through the filament of a lamp
bulb, the electric circuit emerges through a second elec-
trode of the lamp bulb in electroconductive contact with
a conductor, which in turn is electroconductively connec-
ted with the flashlight housing. The flashlight housing
itself when made of metal, or a conductor extending along
the inner side of the housing, e.g. if the housing is made
of plastic, typically provides an electroconductive path
to an electrical conductor, generally a spring element,
which is in contact with the other electrode of a battery,
i.e. typically the terminal electrode of the rearmost



I's shaped as a flat contact plate having a nuch | arger di aneter than
the center el ectrode. Frequently, the batteries are arranged
physically as well as electrically 15 in series in that the center

el ectrode of a first battery directly contacts the terminal el ectrode

of a second wossmaéery. |f nore than two batteries are prawifigiosdiee
center electrode of the second battery directly contacts a term nal

el ectrode of a third battery and so on. 20 In a flashlight for
exanple, an electrical circuit is typically established from one

el ectrode of a battery, e.g. the centerzel ectrode of the forenost
battery, through a conductor to a switch, and then to one el ectrode of
t he | anp bul batagrgr passiagiohr ofighhé hewitdlament cafipletdeanghe e tugd b,

the electric CIr%%hka?”@iﬂ@@1ﬁ'&ﬂ%ﬂ¥%s eiSEQchéii?ﬁrrent mgogﬁsgf 8, AP
bulb in electroco ve contact wt et s
electroconductlvégﬁ gbkﬂ@%nt' thﬁﬁ%@YWBFHe¥%%lﬂgz%ﬂﬂhthblﬁbu5$n@MPﬂQﬁily

flashlight housi figcussedtlseld wdfiectade tof f6Bhad bedm DCAAGUEL Or extendlng
al ong 30 the ighner side he h USi of
pl asti c, typlgally ngFgg Egﬁee? kgg%%ﬁd%% |%%£ lzeémk?é;?gﬁ%ﬁnQH(:
conduct or, gener &PF aﬁggﬁklﬁgs%9ﬁﬁﬁﬁubatterﬁﬂﬂmﬂvhh§m greomtfien wiseld time

other el ectrode 6laahbaghes Yeor publlie. shFetEdhdrpddee borpbidle ediifidigde of
the rearnost protection personnel, the electrodes of the batteries may
be deformed by physical impact to which the flashlight may
10 be subjected. On the one hand, the terminal electrode
might be deformed since it comprises a relatively large
diameter and, therefore, a low rigidity. On the other
hand, the center electrode might be deformed since it is
subjected to a relatively high compressive stress due to
15 it’s small diameter. In particular, it often happens that
besides a deformation of the pin like protrusion itself
another deformation pushing the whole pin like protrusion
along the center axis of the battery takes place.
Although the problems above can occur if only two
20 Dbatteries are connected in series, the electrodes are even
more likely to be deformed if a column consisting of a
larger number of batteries is provided, e.g. a column of
four or five batteries, since the weight of the battery
column is larger when more batteries are provided.
25 Therefore, the impact shock received by the electrodes is
increased with greater numbers of batteries. The probabi-
lity of a deformation is still higher if heavier batteries
comprising a larger outside diameter are used since in
_ this case the impact shock is still further increased. If
30 an extensive deformation of the electrodes has taken
place, the rearmost electrode might loose contact with the
rearmost conductor which is generally a spring conductor,
or the foremost electrode might loose contact with the
conductor connected to one of the two electrodes of the
35 lamp bulb. Moreover, it is possible that the electrodes
of the batteries will loose contact with each other so
that they are spaced with respect to each other in length-
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2; ‘battery. Actuation of the switch to conplete the el ec- trica
circuit enables electrical current to pass through the fil anent,

t hereby generating light which is typically focussed by a reflector to
form a beam oWwolos/gisds 5 In the case of nedi um and | ar geTUSH@6ES14
batteries or rechar geabl e storage batteries, which are often used in
flashlights for public safety purposes by police and fire protection
personnel, the electrodes of the batteries may be defornmed by physical
i npact to which the flashlight may 10 be subjected. On the one hand, the
term nal el ectrode m ght be defornmed since it conprises a relatively-

| ar ge di anet evisndlireleeiohor eIn ahiey aaisgi, dehy. ele@rideiaicdedr is ndand,

the center electrdgdy Q’ibs@&bﬂ&fé&{ﬁ%&é%?e'éhé Yam Pé%'k?l&ﬁi &% i?ﬂé‘er

relatively high conpressive stress due to 15 it's S aneter.
particular, it offSerfWi&shensobhat besi des a defornatlon of the pin |like
protrusion itself anot her deformation pushing the-whole pin like

protrusion ahﬂﬂ&é&hfo%eghgrIﬁééﬁtfgnthe battery takes place.

5 The present invention is directed to a device for
protecting battery electrodes. The device includes a
spacer to displace the end of a battery from a terminal
and a regilient conductor to extend effectively the
electrode to overcome the displacement.

10 In a first and separate aspect of the present inven-
tion, a device including a resilient conductor and a
spacer are arranged such that the spacef ig annularly
disposed and the resilient conductor extends outwardly of
the spacer in a first direction such that electrical

15 contact may be achieved with both an electrode of the
associated battery and a terminal from which the battery
has been displaced by the spacer.

In a second and separate aspect of the present inven-
tion, the aforementioned device may include a nonconduc-

20 tive ring as a spacer of a diameter to match the battery
cagsing diameter of a selected standard battery. The
spacer may be of sufficient thickness to exceed the
extension of a center electrode protruding from the end of
a battery. These relationships assist in locating the

25 device and avoiding impact stresses on the electrodes of
a standard dry cell battery.

In a third and separate aspect of the present inven-
tion, a device having a resilient conductor and a spacer
is contemplated. The conductor is defined by a central

30 conductive element, resilient in construction located at
the terminal of a battery. The spacer is defined by an
extension on the case which extends to or beyond the
height of the battery terminal. The resilient conductor
extends outwardly of that extension on the case.

35 In a fourth and separate aspect of the present inven-
tion, a device incorporating one or more of the foregoing



Al t hough the probl ens above can occur if only two 20 batteries are
connected in series, the electrodes are even nore likely to be deforned
if a colum consisting of a | arger nunber of batteries is provided,

e.g. a colum of

four or five batteries, since the weight of the

battery ovd e8nTe03s | ar ger when nore batter| es are provi degr/usssossid

Therefore, the inpact shock received by the el ectrodes is I ncreased

Wi th greater nunbers of batteries. The probabi - lity of a deformation

is still higher
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di aneter are used since in this case the inpact shock is still further
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electrodes.

Accordingly, it is an object of the present invention
to provide a device for protecting conventional dry cell
batteries. Other and further objects and advantages will
appear hereinafter.

Brief Desgcription of the Drawings

Fig. 1 shows a section of a first embodiment of the
battery device disposed between adjacent batteries.

Fig. 2 shows a front view of the first embodiment of -

the battery device.

Fig. 3 shows a section of a first embodiment of the
battery device.

Fig. 4 shows a section of a second embodiment of the
battery device disposed between adjacent batteries.

Fig. 5 shows a front view of the second embodiment of
the battery device.

Fig. 6 shows a section of a second embodiment of the
battery device.

Fig. 7 shows a section of a flashlight provided with
said battery device.

Fig. 8 shows a section of a flashlight similar to Fig.
7 but additionally provided with a foremost battery
device.

Fig. 9 shows a section of a another embodiment showing
a batteries according to the invention with a resilient
conductor portions disposed therebetween.

Fig. 10 shows a side view of the battery device
according to the third embodiment.

Fig. 11 shows a front view of the battery device shown
in Fig. 10. |

t he
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3 "wWise direction. In this case, the electric circuit is no- | onger
cl oseabl e and therefore the lanp bulb can no | onger be swi tched on.
Summary of the Invention 5 The present invention is directed to a

device for wausevesti ng battery el ectrodes. The devi ce |pEtnbishesste .
spacer to displace the end of a battery froma term nal and a resilient

conductor to extend effectively the el ectrode to overcone the
di spl acenent. 10 In a first and separate aspect of the present inven-
tion, a device including a resilient condugtor and a Spacer are
arranged such that the spacer is annularly di sposed and the resilient
conduct or extends ouFir dly shbwe a té€r sfiaeebfi the Hattelrydbhewh i 0N FE4Gch
that el ectrical contact may be achieved with both an el ectrode of the
associ ated battery and a termnal fromwhich the batter . has been
di spl aced by the spafég. 13 shows apsertiaond anPurdarabedaspet tshewinge
present inven- anothéh kil o Patteny @seibddcordiny tocthslemydpieanduc-
20 tive ring gs %i§8a§§gif¥eﬁ% %5% u%ggrtﬁbgggéﬁé %E%pggg&e{ﬂérebetween.

Fig. 14 shows a side view of the battery device

. according to the fourth embodiment.
Fig. 15 shows a front view of the battery device shown
in Fig. 13.
10 Fig. 16 shows a rear view of the battery shown in Fig.

13.

Detailed Desgcription of Preferred Embodiments

As shown in Fig. 1, a plurality of batteries 1 are
connected in series in a manner such that they form a
15 column. This column might be provided within a housing oxr
barrel 2 of the electric apparatus. Every battery 1 is
provided with a center electrode 3 which is typically the
positive pole; and with a terminal electrode 4 which is
typically the negative pole of the battery 1. A device,
20 generally designated 5, 1is sandwiched between adjacent
batteries 1. The device 5 is also shown separately in
Figs. 2 and 3.
The device 5 1is provided with a spacer 6 and a
resilient conductor 7. The spacer 6 has two opposing
25 receggses 8 receiving the resilient conductor 7.. The
gspacer 6 is annularly disposed with a hole extending fully
therethrough. As shown, it constitutes a ring which may
fit within a flashlight barrel 2 or the like. The ring 6
ig sized to abut against an end 9 of a battery casing 10
30 for a given standard size battery and is thicker than the
distance the center electrode 3 on the given size of
standard dry cell battery extends beyond the end of the
battery casing. As such flashlight barrels 2 are sized to
accommodate specific standard sized cells 1, the ring 6
35 will also be appropriately located within the barrel 2 to
abut against the ends 9 of the battery casings 10.



casing dianeter of a selected standard battery. The spacer may be of
sufficirent thickness to exceed the extension of a center electrode
protruding fromthe end of a battery. These relationships assist in

| ocating the 25 device and avoi ding inpact stresses on the el ectrodes of

a standard dwogsehéosbattery. In a third and separ at ep@fhighssei the .
present inven- tion, a device having a resilient conductor and a spacer

is contenplated. The conductor is defined by a central 30 conductive

el ement, resilient in construction |ocated at the termnal of a battery.
The spacer- is defined by an ext ensi on oncthe case which extends to or
beyond t he hei ght of the battery term na The resilient conductor

ext ends outwardly of Theate®iXliaii @dndictbe ¢a;s@ in¥egrallyNfarhedr £ omnd

separ at e aspect g r ti a deyic orporatin one
or more of the fgt:g& OE fiRedl Sﬂ\é&% 5%/ Ing? e Leal Brings 'k
PCT/ US96/ 06514 formed to be substantially congruent with respect to each

other but slightly bent apart from each other at their
5 middle portion as shown in Fig. 3. A loop connects the
two defined leaf springs.

The electroconductive contact between the electrodes
3 and 4 of the adjacent batteries 1 is provided by the
resilient conductor 7. The conductor 7 is elastically

10 deformed by the adjacent batteries 1 in a manner such that
the resilient conductor 7 is pressed against the elec-
trodes 3 and 4 to insure adequate contact.

Figs. 4 to 6 show a second embodiment of the battery
device, generally designated 11. As shown in the drawings

15 the resilient conductor 12 is formed as a helical spring
which is built by pressing and cutting a round plate in a
spiral-like manner and deforming it to extend the spiral
axially. Moreover, the round plate is punched to provide
an annular rim 13. The spacer 14 according to the second

20 embodiment is provided with an annular groove 15 into
which the annular rim 13 is inserted.

As shown in Fig. 4, the spacer portion 14 is sand-
wiched between the ends 9 of the battery casings as
already demonstrated by the first embodiment. The center

25 electrode 3 is pressed against the resilient conductor 12
formed as a spiral spring, i.e., against that innermost
turn of the spring which has the smallest diameter. On
the other hand, the terminal electrode 4 is pressed
against one or more of the outer windings of the spring.

30 . Fig. 7 shows a section of a flashlight comprising the
batteries 1 and the battery device 5 according to the
first embodiment sandwiched between the batteries 1. The
batteries 1 and the battery device 5 are disposed within
a flashlight housing 16 which comprises a cylindrical

35 barrel 17, a tailcap 18 and a head assembly 19. For the
sake of simplifying the drawings, only two batte;ies 1 are
shown. Depending on how long the flashlight is, more



4 aspects is placed in association with a flashlight where dry

cell batteries are conventionally arranged in physical series. Wthout
t he device, this arrangenent can result in damage to the battery

el ectrodes upon axial inmpact of 5 the flashlight. The device provides
for protectiwooghishde el ectr odes. Accordi ngly, picdynisSsiq81400] ect
of the present invention to provide a device for protecting
conventional dry cell batteries. Other and further objects and
advantages wll 10 appear hereinafter. Brief Description of the

Dr awi ngs Fig. 1 shows a section of -a first enbodi nent of the
battery device di sposed between adj acent batteries. Fig. 2 shows a

front view of theatdtdsiiesenbodit®ntespectidre tdeviaid e3 yméevbee provided, Fi g.
3 shows a sectio f adirst j ment of . 1.he b deyi ce,

Fig. 4 shows a sé(;' i‘on ch)L a %%g%ér)\%egsenbt&di%% offoutrheg%%%%t tdéar"i;L §évi e

di sposed bet weersarfiwictied Sherebpewysen Fig. 5 shows a front view of

the second enbodi menghedf tailchpe Battesy geM¢Lded with aFi GprénghovRea

section of a §ece gcterrg%%_lnggrgd&éctc}rhezo which is in contact with the

terminal electrode 4 of the rearmost battery 1. On the

other hand, the center electrode 3 of the foremost battery

1 is contacted by another spring-like conductor 21. This

conductor 21 is connected by meang of a switch 22 schema-

10 tically shown in the drawings to a first electrode 23 of

a lamp bulb 24. The first electrode 23 is connected with

a filament 25 of the lamp bulb 24. This filament 24 in

turn is electroconductively connected with a socket 26 of

the lamp bulb 24. The socket 26 is electroconductively

15 connected with the flashlight housing 16 made of aluminum.

In the case that the switch 22 is closed which might be

done by pressing a button 27, electrical current can flow

through the batteries 1 and the battery device 5 there-

between to the center electrode 3 of the foremost battery

20 1 and further through the spring-like conductor 21 and the

switch 22 through the electrode 23, the filament 25, the

socket 26, the flashlight housing 16, a screw thread 28,

the tailcap 18 and the spring-like rear conductor 20 to

the terminal electrode 4 of the rearmost battery 1. With

25 the switch 22 closed, the lamp bulb emits light. Since

the batteries 1 are in contact with each other by means of

the battery devices 5 and not directly by means of the

battery electrodes 3 and 4, the batteries 1 are not

deformed and therefore permanent electroconductive contact

30 is provided between the electrodes 3 and 4 of the
batteries 1.

Fig. 8 shows a section of the flashlight having a
similar constructions as the one shown in Fig. 7. The
game and analogous elements are designated by the same

35 reference numbers and the description thereof is omitted
to avoid repetitions. The main difference between the
embodiment shown in Fig. 7 and 8 is that, instead of the



battery devi ce. Fig. 7 shows a section of a flashlight provided
wth 25 sai.d battery device. Fig. 8 shows a section of a flashlight
simlar to Fig. 7 but additionally provided with a forenost battery
devi ce. Fig. 9 shows a section of a another enbodi nent show ng 30

a batteries woosnwiong to the invention with a resilient
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portions di sposed therebetween. : Fig. 10 shows a side view of the

battery device according to the third enbodi nent.

Fig. 11 shows

a front view of the battery device shown 35 in Fig. 10. WO
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spring-like conductor 21 contacting the center electrode
3 of the foremost battery, a substantially non resilient
conductor 36 is provided which is electro-conductively
contacted by a foremost battery device 5. This guarantees
that no deformation of the center electrode 3 can take
place and a good electroconductive contact is always main-
tained between the non resilient conductor 36 and the
center eleéﬁrode 3 of the foremost battery 1 in the same
way as if positioned between two adjacent batteries.

Fig. 9 shows anothexr embodiment employing batteries 32
designed in a manner such that a center electrode 29 and
a terminal electrode 30 are protected against deformation.
A resilient conductor 31 provides electroconductive con-
tact between the adjacent batteries 32 while the elec-
trodes 29 and 30 are spaced from each other. A cup-shaped
receiving space 33 for accommodating the resilient conduc-
tor 31 is bordered by a spacer 34 which is formed as an
annular rim 34 encircling the center electrode 29. The
cup-shaped receiving space 33 is closed by the terminal
electrode 30 of the adjacent battery 32. According to the
embodiment shown, the resilient conductor 31 is fixed to
the center electrode 29. However, the resilient conductor
31 may also be loosely fitted into the receiving space 33
and resiliently pressed against the adjaéent electrodes 29
and 30.

Fig. 10, 11 and 12 show the battery 32 separately. As
shown in Fig. 10, the resilient conductor 31 of this embo-
diment does not protrude beyond the annular rim 34 since
the terminal electrode 30 protrudes into the cup-shaped
receiving space 33. However, it is also possible that the
terminal electrode 30 is plain or even recessed and the
resilient conductor 31 protrudes beyond the annular rim 34
to contact the terminal electrode 30 of the adjacent
battery 32. It is also possible that both the center
electrode 29 and the terminal electrode 30 are shaped
identically and both provided with an resilient conductor
31.



Fig. 12 shows a rear view of the battery shown in Fig. 10. Fi g.

13 shows a section of a fourth enbodi nent show ng anot her ki nd of
battery device according to the invention 5 with resilient conductor
portions di sposed therebetween. Fig. 14 shows a side view of the
battery devi cwossr7eexcording to the fourth enbodi nent. PCTK,F§99065i|45
shows a front view of the battery device shown in Fig. 13. 10

16 shows a rear view of the battery shown in Fig. 13. Detalled
Description of Preferred Enbodi nents As shown in Fig. 1, a
plurality of batteries 1 are connected ign series in a manner such that

they forma 15 colum. This colum m ght be provided within a housing or
barrel 2 of the el ectas c beppaeat usppafamsr y fratt eFygd. i S10 difd)viltied phéh a

center oo erirode Sholiiehe o KBLEBLEY SD° 1g ROSKIBNE P00 PEINE

term nal electrode 4 he nega I 've polré of
1. A device, 20 Eﬁﬁk%%%qtycﬁ@épﬁﬁaFea §h°W§ danghrchidusbeerbedinenucent

batteries 1. ThesideViare embodifkhi® SHOoWNe Sepahelap iiB shoahgin g‘léndl§
The device o 1o WPuUoOni gy SBAE AL ref O S Shai PRy

The spacer 6 has two oppOSIng recesse
conductor 7. ThHée samepxeference mnhers ppddibeodestmiintion hbkeeektmdi ng

fully omitted to avoid repetitions. The main difference between

the embodiment shown in Fig. 9 to 12 and the embodiment

shown in Fig. 13 to 16 is the different shape of the

10 resilient conductor designated 35. This resilient conduc-

tor 35 is similar to the resilient conductor 12 demons-

trated by the second embodiment shown in Fig. 4 to 6.

Moreover, although the terminal electrode 30 protrudes

into the cup-shaped receiving space as shown in Fig. 13

15 and 14, the resilient conductor 35 protrudes beyond the
Spacer 34 as shown in Fig. 14.

Instead of providing the battery device shown in Fig.

1 to 6, the batteries 32 with an integral battery device

and resilient conductor 31 or 35 of the embodiments shown

20 in Fig. 9 to 16 can be provided within the flashlights

shown in Fig. 7 and 8 for protecting the electrodes from

being deformed.

While preferred embodiments of the herein invention

have been described, numerous modifications, alterations,

25 alternate embodiments, and alternate materials may’ be

contemplated by those skilled in the art and may be

utilized in accomplishing the present invention. It is

envisioned that all such alternate embodiments are consi-

dered to be within the scope of the present invention as

30 defined by the appended claims.



t her et hrough. As shown, it constitutes a ring which may fit wthin a

f.l ashlight .barrel 2 or the li 'ng 6 IS sized to abut against an
gi ven standard size battery and is

t hi cker than the m \ﬂ%ﬂ!ﬁ el ectrode 3 on the given size of

st andar d dr ywe edri7edzat ““\“T nd the end of the  pbakksioés@asi ng.

As such flashlight barrel § 2“are sized to
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sized cells 1,
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6 The resilient conductor 7 is integrally formed froma  strip

abut against the ends 9 of the battery casings 10.
10 PCT/ US96/ 06514

of netal sheet Eldigwedi ng. Two | eaf springs are

1. A device for a battery including an electrically
nonconductive spacer and a resilient conductor held by the
spacer, characterized in that the sgpatcer has a hole
extending fully therethrough and the resilient conductor
is in the hole and extends outwardly of the spacer in an
axial direction of the hole.

2. The device for a battery of claim 1, further

characterized in that the spacer is circular.

3. The device for a battery of claim 2, further
characterized in that the spacer has a cavity extending
about the periphery of the hole to receive the resilient

conductor.

4. The device for a battery of claim 1, the spacer
being separate from the battery.

5. The device for a battery of claim 1, further
characterized in that the resilient conductor is two leaf
springs in electrical contact extending diametrically
across the hole, at least one of the leaf springs being
bowed to extend outwardly of the spacer in the axial
direction of the hole.

6. The device for a battery of claim i, Eurther
characterized in that the resilient conductor has an
axially extending spiral spring of greater diameter at one
end and of lesser diameter at the other end, the end of
the greater diameter being fixed to the spacer at the
periphery of the hole.

7. The device for a battery of claim 1, further
characterized in that the spacer is integral with the
casing of the battery. \“““*“-M“‘

accommodat e specific standard
the ring 6 35 wll also be appropriately |located within the
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formed to be substantially con’gr,tﬁgwuh-resﬁ’e'é/ to each ot her but

slkightl'y bent apart fromeach other:at th m ddl e portion as shown in
Fig. 3. Aloop connects the mm gw\“\;\“\ springs. The

el ectroconducti ve cont act betvve m pdes 3 and 4 of the

adj acent bat twobszéd i s provi ded *by °t he resilient condugppiys
conductor 7 is elastically 10 defornmed by the adj acent batterl es
manner such that the resilient conductor 7 is pressed agai nst the el ec-
trodes 3 and 4 to insure adequate contact. . Figs. 4 to 6 show a
second enbodi nent of the battery devi ce;jgeneral |y designated 11. As
shown in the drawings 15 the resilient conductor 12 is forned as a helical

spring which is tauilt The pieeasaengf@ﬁdacmat:tagyadfom;m a.te 'fﬂr@her

spiral -1ike mann X spi r.al
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annul ar groove 1%Hait @he thwbkfiBss hef atwullgaden 13 is inserted. As
shown in Fig. 4, the spacer portion 14 is sand- wi ched between the ends
9 of the battery casi ngs as al ready denonstrated by-the first

enbodi ment. The cent &- 25A élaghidght 3hiasing edvedeagaiensort laebaeséi:—jzedaf
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conprisi®ig the 1lens, a lamp bulb and a reflector, with the device for a
battery included between two of the batteries.
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batteries 1 and the battery device 5 according to the first enbodi nent
sandwi ched between the batteries 1. The batteries 1 and the battery
device 5 are disposed within a flashlight housing 16 which conprises a
cylindrical 35 barrel 17, a tailcap 18 and a head assenbly 19. For the

sake of sinpwoginTepst he drawi ngs, only two batteries 1 are §W§%§@E§M

Dependi ng on how Il ong the flashlight is, nore WO 9

PCT/ US96/ 06514 7 batteries 1 with
respective devices 5 may be provided, e.g., five batteries 1 with four
battery devices 5 sandw ched t her ebet ween. The tailcap 18 is
provided with a spring-like 5 electrical kdhductor 20 which is in contact
with the term nal electrode 4 of the rearnpst battery 1, On the
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ot her hand, the center electrode 3 of the forenost battery lis

contacted by another spring-like conductor 21. This conductor 21 is
connected by nmeans of a switch 22 schema- 10 tically shown in the draw ngs
to a first electrode 23 of a lanmp bulb 24. The first electrode 23 is

connected w tW098276a8 fi |l anent 25 of the lanp bulb 24. Thi SPE’i‘}(Iﬁ%Fgum in
turn is el ectroconductively connected with a socket 26 of anp bul'b
24. The socket 26 is electroconductively 15 connected with the flashlight

housi ng 16 made of al um num In the case that the switch 22 is cl osed
whi ch m ght be done by pressing a buttgz el ectrical current can
flow through the batteries 1 and the b ?ery device 5 there-

between to the center _electyode 3 of the forenost battery 20 1 and further
t hrough the spring-| ‘\: s{or 21 and the switch 22 through the

el ectrode 23, the fiKdment 25, The SRk et 26, the flashlight housing
16, a screw thread 2 the tail cap 18 And the spring-1like rear
conductor 20 to \,‘,__“_::4 ........... a4y 4 of the rearnost battery 1.

‘ e
Wth 25 the switch RRelo -----rir-m‘!'»\n emits light. Since t he
batteries 1 are in ctact w th each ot he by neans of t he bat%ry

devi ces 5 and not di ctIy by nmeans of th battery el ectrodes 3 and 4,
the batteries 1 are t def orned and erefore per manent

el ectroconductive copjact 30 is provided tvveen the electrodes 3 @8d 4 of

rAAI=

t he batteries 1. N Fig. 8 shows ectlon of the flashlig havi ng
a simlar constr t| ons as the one sh in Figt7. The and
anal ogous el enents a desi gnated by the Rane
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35 reference nunbers and the description thereof is omtted to avoid

r.epetiti.ons. The main difference between the enbodi nent shown in Fig.
7 and 8 is that, instead of the WD 98/ 27603
PCT/ US96/ 06514 8 spring-Ilike
conductor 2weoesrd7est i ng the center el ectrode 3 of the beterRssi@attery,
a substantially non resilient conductor 36 is provided which is
el ectro-conductively contacted by a forenost battery device 5. This
guarantees 5 that no deformation of the center el ectrode 3 can take
pl ace and a good el ectroconductive contaﬁgsis al ways mai n- tai ned
bet ween the non resilient conductor 36 a J'the center electrode 3 of
the forenpost battery 1 in tde sa sitioned between two
adj acent batteries. 10 =) ows anot her di ment enpl oyi ng
batteries 32
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designed in a manner such that a center el ectrode 29 and a term nal

electrode 30 are protected agai nst deformation. A resilient conductor

31 provides el ectroconductive con- tact between the adjacent batteries

32 while the elec- 15 trodes 29 and 30 are spaced from each other. A

cup-shaped wowszmesi ng space 33 for accommodating the reshk&ﬁg%mﬁg duc-
ar

tor 31 is bordered by a spacer 34 which is formed as an annu im 34
encircling the center electrode 29. The cup-shaped receiving space 33
is closed by the termnal 20 electrode 30 of the adjacent battery 32.

According to the enmbodi nrent shown, the rgsilient conductor 31 is fixed
to the center el ectrode 29. However, t é resilient conductor 31 may
al so be loosely fitted into the recely D2 and resiliently

pressed agai nst the adjacentqglecyg?'- Fig. 10, 11

and 12 show the battery 32 se %ﬁﬁ :
resilient conductor 31 of thiseai%ﬁ

the annular rim 34 since &
cup- shaped 30 receiving space
termnal electrode 30 is plain or
conductor 31 protrudes beyond e 3

Fig. 10, the
ot protrude beyond
protrudes into the
0 possible that the
e resilient
0 contact the

8

‘\,y' — -
' ' v < O B 2o ‘\Q

3

term nal el ectrode 30 of the ad \ N/t is also possible
that both the center 35 el ectrode\pS=ama tire tern J el ectrode 30 are
shaped Identically and both P ‘\ient conduct or
31. 0
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WD 98/ 27603 PCT/ US96/ 06514
9- "+ As becones apparent fromFigs. 10 and 11, the resilient
conductor 31 is sonewhat simlar to the resilient conductor 7 shown in
the first enmbodi ment. A simlar enbodi ment of the battery 32 is shown
in Fig. 13 o#8/2l603 The sane and anal ogous el enents are de;bgﬁg;@?ﬂgy

ed to

the sane reference nunbers and the description thereof is

avoid repetitions. The nmain difference between t he enbodi nent shown in
Fig. 9 to 12 and the enbodi nent shown in Fig. 13 to 16 is the different
shape of the 10 resilient conductor desig d 35. This resilient conduc-
tor 35 is simlar to the resilient conductdr 12 denpns- trated by the
second enbodi nrent shown in Fig. 4 to 6. Mor eover, al though the term na

el ectrode 30 protrudes
R
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into the cup-shaped receiving space as shown in Fig. 13 15 and 14, the
resilient conductor 35 protrudes beyond the spacer 34 as shown in Fig.
14. I nstead of providing the battery device shown in Fig. lto
6, the batteries 32 with an integral battery device and resilient
conduct or 3lwglgBef the enbodi nents shown 20 in Fig. 9 teckussédssfac
provided within the flashlights shown in Fig. 7 and 8 for protecting
the el ectrodes from bei ng def or med. Wil e preferred enbodi nents
of the herein invention have been descri bed, nunerous nodifications,
alterations, 25 alternate enbodi nents, aﬁ@ alternate materials may be
contenpl ated by those skilled in the art -and may be utilized in
acconplishing the present invention. It is ﬁgvisioneo that all such

al ternate enbodi nents are consi - dered to be withi gpe of the

present invention defined by the appended c\Al ns
98/ 27603 Qa}&\/ PCT/ U895
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o ; : 18035626-0
a ai s 1. A deRERLAGEMENT BHEETedy i ncl udi ' T G e
.nﬁncon{jucti vg spacer and a si |1 ent conductd?/ hel d by%@mmE@?agﬁEEﬁ
characterized in that t spa 196 |a| hole ' extending full

t her et hr owgdrogrdos he resili 20?%%& or ig 4 -n th@Mmslwsgexposgd

at both ends of the hole and s re illenth

axial direction of the hol ' 2. | The device for ry of
claim1l1, further . characterized in that th H‘m a\g

3. The device for a battery of claim2, fgrther e“m ekl zed in
that the spacer has a cavity extending about the | per| phery of the
hole to receivglgmﬁsresilient conductor. . The

device for a batterly of cI the_ s

AL 4B EBbre g R R O

the battery.
further

springs in electrical ﬁnta t extgndl ng tg_inatmetrl calsbgge gt

hol e, at |east’F§f&%of f

%ra}ceaerngﬁ mbré bé&ing Bthe ? exte

Qutmardly of tdesdangr fully hehexeithlrough and the resilient conductor is

5

in the hole, is exposed at both ends of the hole and is

resiliently compressible in an axial direction of the hole.

2. The device for a battery of claim 1, £urther
characterized in that the spacer is circular.

3. The device for a battery of claim 2, further
characterized in that the spacer has a cavity extending
about the periphery of the hole to receive the resilient

. conductor.

4. The device for a battery of claim 1, the spacer
being separate from the battery. '

5. The device for a battery of claim 1, further
characterized in that the resilient conductor is two leaf
springs in electrical contact extending diametrically
across the hole, at least one of the leaf springs being
bowed to extend outwardly of the spacer in the ékial
direction of the hole.

6. The device for a battery of claim 1, further
characterized in that the resilient conductor has an
axially extending spiral spring of greater diameter at one
end and of lesser diameter at the other end, the end of
the greater diameter being £fixed to the spacer at the
periphery of the hole.

7. The device for a battery of claim 1, further
characterized in that the spacer is integral with the
casing of the battery.

noncohaueci vy | kedteirn andata tdesilésnt i eotdwaredudtedd |h;~v tohe | eaf

he



direction .of the hole. , 6. The device f@QER] J1ai _
1, further - characterized in that the resili enﬁ%gﬁgmm §HEET _
axi al |y ewaosti7egs spiral spring of greater dianeter at’ ONScTrUSIsn end and

514
of |esser dianeter at Hllﬂmﬂmglﬁﬂﬂmw“ﬁ end of 5 . the greaﬁt_ 4 _
di anmeter being fixed -t { e : periphery of the hole.
7. The device for a batter'y 6f Blafm™, further characterized in

that the spacer is integral with the 11 casing of the battery.
WD 98/ 27603 _ PCT/ US96/ 06514

1 8. Thendeubogchorsdt batbetvel WAl Mdinl Yt Ml reney

characterized in that the resilient conductor has a center

portion with a compressed thickness substantially less
than the thickness of the spacer.

9. A flashlight having the device for a battery of
claim 1, the flashlight having a barrel with a plurality
of batteries arranged in physical series therein, a head
assembly at one end of the barrel and including a head, a

5 lens, a lamp bulb and a reflector, with the device for a
battery included between two of the batteries.
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: . . S . 980862¢ -
characterized in that the resilient conductor has a center porti gag ?.fggc

with afsconpressed thickness substantially |ess than the thickness
of the spacer. 9. A flashlight having the device for a
battery of claim1, the flashlight having a barrel wjga
plurality of batteries arranged in physical series t s a head
assenbly at one P@[of the bworLeintemgbTUMCRarERTN ORGANRERY, a 5 NggsD , a

lanp bulb and a reflector, with the JEPFREEEF 4 batte i ncl uded
bet ween t WNTERNATA@GNAL APRLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
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(57) Abstract

) A de\{ice (5) for a battery with a spacer (6) preventing direct physical contact between first and second batteries (1) arranged in
physical series. A resilient conductor (7) providing an electroconductive contact between a center electrode (3) of the first battery and a
terminal electrode (4) of the second battery is held by the spacer. A flashlight containing said device for a battery.




