-1- TITLE OF THE I NVENTI ON A HEAT SENSI Tl VE JACKET LABEL FOR BATTERY AND
BATTERY W TH THE SAME BACKGROUND OF THE I NVENTI ON The p¢ s;ﬁm;v C‘r}&/glrg Lol
relates fo a heat sensitive jacket |abel for a battery, &nd‘an”i‘iprovefent

in a battery with such a heat sensitive jacket |abel. The siz of
. batteries such as outer dianeters and | engths are standardiiEﬁEL he JI'S
* (Japanese | ndustrial Standards) or |IEC. Fherefore, the achieve { of a

battery having a higher capacity depends on a successful decrease in the
vol une of the jacket. In order to reduce the jacket volunme, the
conventional netal jacket has been replaced by a jacket | abel which -
~consists of a heat-shrinking r &iThLE OFMTHE i(XNVENREION a print | ayer fornmed
on one surface of the base, and aE%ressure sensitive adhesive |ayer fornmed

on the ot her AsHEAZC SENPITRYELJ3EKETHLABEL FOR BAFIERYs A4 BACTFERY. M1

battery by wwaEpiR% It around the outer circunference of the dry battgry
with the adh&¥FvEAMEyer inward, and then heat-shrinking the base to cling

to the dry battery.

BACKGROUND OF THE INVENTION

‘The present invention relates to a heat éensitive
jécket label for a battery, and an-improvemenf in a
‘battery with such a heat sensifive jacket label.

The sizes of batteries such as outer diameters and
lengths are standardized in the JIS (Japanese Industrial
Standards) or 1IEC. Therefore, the achievement of a
battery having a higher capacity dépends on a successful
deqrease in the volume of the jacket.

In order to reduce the jacket volume, the
conventional metal jacket has been replaCed by a jacket
label which consists of a heat-shrinking résin film as its
base, a print layer formed on one surface of the base, and
a_preésure sensifive adhesive layer formed on the other
surface of the base. This jacket label is applied to a
dry battery by wrapping it around the outer circumference
of the dry battery with the adhesive layer inward, and
then heat-shrinking the base to cling to the dry battery.
The jacket label is thinner than the conventional metal
jhéket, so that the dry battery can have a much larger

capacity.




The jacket |abel is thinner than the conventional netal jacket, so that the

dsy battery can have a nuch | arger capacity. -2- However, this type of

j acket | abel has the follow ng drawback. Wen the jacket |abel 'is applied

to a dry battery, the adhesive |ayer which is formed on the other surface

~of the base has a rel ease paper on its surface. The rel ease . paper, which is
useless to a battery, not only raises the2eost of the battery but also

requires troubl esone peeling off, which accordingly decreases the operation

efficiency. In orgrivdverd apanseapid bf JRieascdglichas td fel Towidhpsi ve
or a heat sensitive adhesive is now used as a heat sensitive jacket |abel.

Since the hedirawbagK. vahzghadie/ejaoket Mabudnatth espplaadgssa alwert ai n
degree of heat is applied, no rel ease paper is needed. However, the heat
sensi t | ve | abledttelrghelthal saibiessived Neryedr avtbiantk sisastdmiddwen tilfee rotheer heat
sensttive surface of the base has a release paper on its surface.
The release paper, which is useless to a battery, not only
raises the cost of the battery but also requires
troublesome peeling off, which accordingly decreaseé the
operation efficiency. |

In order to dispense with a release paper, a hot melt
adhesive or a heat sensitive adhesive_is now used as a .
heat sensitive jacket label. Since the heat sensitive
adhesivé remains nonadhesive unless a certain degree of
heat is applied, no release papef is needed.

Howe#er, the-heat sensitive jacket label also has
other drawbacks as follows. When the heat sensitive
adhesive is activated at too high a temperature, the
heat-shrinking resin film which is used as the base
shrinks. This causes the jacket label to have wrinkles or

~distortion when it is wrapped afound the dry battéry,
which deteriorates its appearance. On the other hand,
when the heat sensitive adhesive is activated at too low a
temperature, the jackét label is applied before the heat
sensitive adhesive becomes sufficiently adhesive, which
causes defective adhesion. |

Furthermore, this type.of jacket label is provided

with a metal deposit'layer such as aluminum on the back
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adhesive is activated at too high a tenperature, the heat-shrinking resin
fAilmwhich is used as the base shrinks. This causes the jacket |abel to
have wrinkles or distortion when it is wapped around the dry battery,
whi ch deteriorates its appearance. On the other hand, when the heat
sensitive adhesive is activated at too |low a tenperature, the jacket | abel
is applied before the heat sensitive adhegi~ve becomes sufficiently

adhesi ve, which causes defective adhesion. Furthernore, this type of jacket

| abel is produlerhot [dF aHE B s eROIAAAYVES Fi¥d @ShAYh ek DIt tdieodack
surface of the base in order to give a high netallic gloss to the jacket

| abel , and aegorEidgjacket EHBEICE i fpRRrdoigEy Ofo téehaidattigy t he base
surface. However, if a heat sensitive adhesive is used instead of a
pressure sendgpesraiieof/ echa primclkat thabdaasacdutdfage an al um num deposi t
"layer, the deposited al um num di ssol ved while the battery being preserved.
Consequent |y, the Husteaten c igf oshest |sgisiridve hmdhesive is used instead =
of a pressure sensitive adhesive in a jacket label
including an aluminum'deposit layer, the deposited
aluminum dissolved while the battery being preserved.
Consequently, the metallic gloss is lost and the
appearance of the jacket label is accordingly
deteriorated. |
The dissolution of aluminum results from the
development of small pinholes on the heét sensitive
adhesive layer while the heat sensitive adhesive is .
heat-melted and then cooled to make the jacket label stick
on a metal case. When the heat sensitive adhesive layer
has such pinholes, moisture in the air forms local cells
between the deposited aluminum and the surface of the
battery case which is made of iron or nickel plated steel
" in the case of an alkaiine dry battery. As a result,
aluminum is dissolved. The dissoiution often occurs

particularly under high-temperature and high-humidity

conditions.

BRIEF SUMMARY OF THE INVENTION
The primary object of the present invention is to

provide a heat sensitive jacket label for a battery which



~

appearance of the jacket |abel is accordingly deteriorated. The dissolution
of aluminumresults fromthe devel opment of snmll pinholes on the heat
sensitive adhesive |layer while the heat sensitive adhesive is heat-nelted
and then cooled to make the jacket |abel stick on a netal case. Wen the
heat sensitive adhesive |ayer has such pinholes, noisture in the air forns
| ocal cells between the deposited al um nwa-and the surface of the battery
case which is nade of iron or nickel plated steel in the case of an

al kal i ne dry jatd&csdomAsaR 408 Whoudgh WppLIt4B16i 66 0tNE€Upbatbergi saedut i on

often occurs particularly under high-tenperature and high-humdity
condi tions. BRifF Yo\ Rpsdaddiicd N\ENhEM: Toige paboeeydedbgetbe@f the

present invention is to provide a heat sensitive jacket |label for a battery
whi ch - 4- proleban® ntleat @nsl canosed ppthe abde ¢©b &hkedtt senyitivne
adhesive.

Another object of the present invention is to provide
a battery with a jacket label which has no change in
'quality and keeps good appearance with metallic gloss
while the battery is under preservationQ

The present invention provides a heat sensitive |
jaéket label for a battery comprising a heat-shrinking.
synthetic resin film as its base and a heat sensitive
adhesive layer provided on one surféce of the base, and
the temperature for the bése to heat-shrink is at least
15°C higher than the température for the heat sensitive
adhesive layer to develop adhesion.

In a preferred mode of the present invention, the
heat sensitive jacket label for a battery further
comprises a metal deposit layer provided on one surface of
the base, and a heat-resistant electriéally insulating
layer provided on the metal_deposit, and the
above-mentioned heat sensitive adhesive layer is provided
on the heat-resistant electrically insulating layer.

In.another preferred mode of the present invention,
‘the heat sensitive jacket label for a battery further
comprises a metal deposit layer made of silver, tin, or

nickel and the above-mentioned heat sensitive adhesive



has a good appearance, w thout the above-described problens that are caused
hy the use of a heat sensitive adhesive. Another object of the present
invention is to provide a battery with a jacket |abel which has no change
in quality and keeps good appearance with netallic gloss while the battery

I s under preservation. The present invention provides a heat sensitive
jacket label for a battery conprising a hgat-shrinking synthetic resin film
as its base and a heat sensitive adhesive |layer provided on one surface of

the base, anddyhke HARAHRA1HA T tHe RASEL teheadt STk, 1s at | east

15[ err] C higher than the tenperature for the heat sensitive adhesive |ayer

to devel op adhesi GlurtHer tHefdRhibdsrditidie presadds i AVisattary wienh heat
sensitive jacket label for a battery further conprises a netal deposit

| ayer provi dethedrabyve-slédarcibel Hdeet basesivinek o dekdt reshel ant
electrically insulating |layer provided on the netal deposit, and the
above- nenti oned héntilzertdid inceredd v tuerdsayeff thee pirovenlietbmmtdaeset
heat -resi stant electrically insulating layer. In another preferred node of
t he present ifiomdit ipgrticularly in the appended claims, the invention,
| both as to organization and content, will be better
understood and appreciated, along with other objects and
features thereof, from the following detailed description

taken in conjunction with the drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

Fig. 1 is a sectional view of the construction of a
heat sensitive jacket'label of the present invention.

Fig. 2 is a sectional viéw of the construction of
another heat sensitive jacket label of the present
invention.

Fig. 3 is a sectional view of the construction of
still anbther heat sensitive jacket label of the present
invention.

Fig.-4 is a schematic view of a device for applyin§
heat sensitive jacket labels to batteries.

~ Fig. 5 is a longitudinal sectional view of a battery
to which a jacket label has been appiied.

Fig. 6 is a cross-sectional view of the same battery.

Fig. 7 is a longitudinal sectional view of a battery

with a heat-shrunk heat sensitive jacket label.



the heat sensitive j acket | abel for a battery further conprises a netal.
deposit |ayer nade of silver, tin, or nickel and the above-nentioned heat
sensitive adhesive -5- layer is provided on the netal deposit |ayer.
Further the present invention provides a battery with the above-descri bed
heat sensitive jacket |abel. Wile the novel features of the invention are
set forth particularly in the appended ct&rns, the invention, both as to
organi zation and content, wll be better under st ood and appreC|ated al ong
wi th other objects and DETANLED DRSCROPTIONOOFt MHEf ANVENTAGNdet ai | ed
description taken in conjunction with the drawi ngs. BRI EF DESCRI PTI ON OF
THE SEVERAL VI EVWETBle ThiedeRANik@dritg.onl iis dirantednd avilmabfsarnwmitive
construction of a heat sensitive jacket |abel of the present invention.
Fig. 2 is a JeckiedndlabsleWaf & thatderet mitidhorningluges erhdndatshiniting e
j acket label of the present invention. -
synthetic resin film as its base and a heat sensitive
adhesive layer with which the base adheres on the battery,
and also directed to a battery with such a heat sensitive
jacket label.

In the present invention, materials for the base and
the heat sensitive adhesive layer are so selected'that the
temperature for inducing a heat-shrink of the base is
higher than the temperature for effecting adhesion of the
heat sensitive adhesive layer by at least 15°C.

The temperature for inducing a heat-shrink of the
base refers to a temperature at which the base shrinks at
least 1%.

It is preferable that the temperature for inducing a
heat-shrink of the basé'is higher than the temperatﬁre for
the heat sensitive adhesive layer to become adhesive by at
least 20°C.

It is preferable that the temperature for the heat
sensitive adhesive layer to become adhesive, that is, to
be activated is 60°C or above.

As far as the temperature for the base to heat-shrink
is higher than the temperature for the heat sensitive

adhesive layer to become‘adhesive by at least 15°C, there

is no fear of the base heat-shrinking even when the heat



Fig. 3 is a sectional view of the construction of still another heat
sensitive jacket |abel of the present invention. Fig. 4 is a schematic view
of a device for applying heat sensitive jacket |abels to batteries. Fig. 5
is a longitudinal sectional view of a battery to which a jacket |abel has
been applied. Fig. 6 is a cross-sectional view of the same battery. Fig. 7
Is a longitudinal sectional view of a batyery with a heat-shrunk heat '
sensitive jacket |abel. -6- DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

present inveggh8itivedhfREESYe! Ragebedlt BBATRH WP iACkeichpRehtl2l 2
battery which includes a heat-shrinking synthetic resin filmas its base

and a heat Sﬁﬂ?ht bMeugHhesi Becbageadhekhviahi clrnbherbase atberaskar the

battery, and also directed to a battery with such a heat sensitive jacket

| abel . I'n theapekseah bavadhepsd wot &r batzergr wilthob&sehanbase
heat-shrinking. The jacket label is applied to the
battery when the temperature is heated high enough for the
'base to heat-shrink. After this, the heat sensitive
jacket label is stuck to the battery without wrinkles or
distortion on the printed area and has a good appearance.

~ In the battery with a heat sensitive jacket label 6f

the present invention, a metal layer is provided to give a
high mefallic gloss at the back surface of_thé base. The
metal layer is prevented from corroding by.providing a
-heat-reéistant electrically insulating layer between the
metal layef and the heat éensitive adhesive layer. As
another method of preventing the corrosion, the metal
layer can be made éf silver, tin, or nickel, which is more
noble than the material for the battery case.

The heat sensitive jacket label is applicable to
primary batteries such as cylindrical manganeée dry |
batteries, alkaline batteries, and lithium batteries and
also to secéndary batteries such as nickel-metal hydride
storage batteries, and lithium_ion batteries. |

The heat sensitive jacket label and the battery with
the heat sensitive jacket label of the present invention

will be described as follows with reference'to the

drawings.



the heat sensitive adhesive |ayer are so selected that the tenperature for
iznduci ng a heat-shrink of the base is higher than the tenperature for

ef fecting adhesi on of the heat sensitive adhesive |ayer by at |east"

15[ err] C. The tenperature for inducing a heat-shrink of the base refers to
a tenperature at which the base shrinks at least 1% It is preferable that
the tenperature for inducing.a heat-shri+&-of the base is higher than the
tenperature for the heat sensitive adhesive |ayer to becone adhesive by at

| east 20[err]C. Ifigs prehewablkhet Bohsthactetpeod W tebd skheitede
sensitive adhesive |layer to becone adhesive, that is, to be activated is

60[err] C or phoket Rabéar ofisthbeprespatatnvenitiont.he Thasheht beakithkienk is .
hi gher than the tenperature for the heat sensitive adhesive |ayer to becone
adhesi ve by jackeasliabéleilfd] €s thmposed of bebesef 1, hea matalhdayerhei nki ng
even when the heat -7- '
a_heat'sensitive adhesive layer 3, a print layer 4, and a
varnish layer 5. The base 1 is made of a heat-shrinking
resin film such as polyethylene terephthalate. The metal
1ayer 2 is formed on the back surface of the base 1 by
depositing aluminum or another metal. The heat sensitive
adhesive layer 3 is provided beneath the metal layer 2.
The print layer 4 ié formed on the front surface of the
base 1. The varﬁish layer 5 is formed on the outer
surface of the print layer 4 by spreading varnish fhereon..
The heat-shrinking resin film which composes the base
1 can be a mono- or multi—layéred film which is made of
polyester such as polyethylene terephthalate, polyvinyl
chloride, polyethylene, polypropylene, or peolyamide. The
preferable thickness of the film is 10 to 200 pm, and more
preferably 30 to 60 pym. Among these materials, polyeéter
such as polyethylene terephfhalate is mosf suitable for
the base 1 because it has.excellenf strength and rigidity,
and generates no poisonous'gas when it is burned. The
heat-shrinking film is formed by being uniaxially or
_biaxiélly oriented so that it can shrink largely in the
circumferential direction of a battery when thé film is

wrapped around it.

The metal layer 2 is formed by vacuum depositing
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sensitive adhesive layer is heated up to a tenperature high enough to
Recone adhesive. Therefore, the jacket |abel can be adhered to a battery

wi t hout the base heat-shrinking. The jacket label is applied to the battery
when the tenperature is heated high enough for the base to heat-shrink.
After this, the heat sensitive jacket label is stuck to the battery w thout
wri-nkl es or distortion on the printed areg-and has a good appearance. In
the battery with a heat sensitive jacket |abel of the present invention, a

netal |ayer biuﬂn&?x\bhﬂfi% 20 tHivRn s 9F Wit i dil a5 (ly {he back surf ace
of the base. The netal layer is prevented from corroding by providing a

heat -resi stant el efld heald Bendawizel RdnedQe Neiveaes tdim B A nidtRireand
t he heat sensitive adhesive |ayer. As another nethod of preventing the

corrosion, the oRkedbrd axele ot MelmdesihsSidn®vadidus Gddiitikels. Whingh is
nore noble than the material for the battery case. The heat sensitive

j acket | abel hbt apiit calsliest dnpliuder wnb@thglicre-sucly latcetidtendr i cal :
manganese dry batteries, alkaline batteries, and lithiumbatteries and also
t 0 secondar ycbgbilymess amcbthylemekabnm&mﬂ dmwﬂwqmpaiymeageaMatterles and

I|th|un1|on batteries.
ethylene-methacrylic acid copolymer an ionomer, and
low-density polyethylene. The additives include
tackifiers such as terpene resin and petroleum resin, a
plasticizer, a stabilizer, and a lubricant.

It is optional to provide an anchor coét layer on the
base 1 and on the aluminum deposit layér 2 in order to.
improve the adhesion between the base 1 and the aluminum
deposit layer 2 and between the aluminum deposit layer 2
and the heat sensitive adhesive layer 3, respectively.

The print layer 4 has some designs such as a brand
name or illustration which has been formed by the relief
rotary printing, the silk-screen printing, the gravure
printing, or another well-known pfinting method. Another
anchor coat layer may be provided between the print layer
4 and the base 1 for the same reason as described above.

The pfinting ink to be used for the print layer 4 can
be of any kind. When an ultraviolet-setting ink having
excellent heat-resistance is used, the print layer 4 is
hardly damaged by the heat when the heaf sensitive

adhesive layer 3 is activated or the base 1 heat-shrinks.

The varnish layer 5 is composed of transparent



=
~

The heat sensitive jacket |abel and the battery with the heat sensitive
j;acket | abel of the present invention will be described as follows with
reference to the draw ngs. -8- Fig. 1 shows the construction of a heat
sensitive jacket |abel of the present invention. The heat sensitive jacket
| abel 10 is conposed of a base 1, a netal |ayer 2, a heat sensitive
adhesive layer 3, a print layer 4, and a=M&fnish |ayer 5. The base 1 is
made of a heat-shrinking resin filmsuch as pol yethyl ene terephthal ate. The
metal | ayer Zrarhifsdi o gretdmnk the fmeimofldger bhisend dayseepbDeed i g
al um num or another netal. The heat sensitive adhesive layer 3 is provided
beneat h t he retdigH aglerss?. Tie prrarispayeart amsnish neah dve tdie dniyprkisdir f ace
of the base 1. The varnish layer 5 is forned on the outer surface of the
print |ayer 4uvnh sy ddei ngidednyniused eyredwetiherdmin - sHiherki ng resin film
whi ch conposes the base 1 can be a nono- or multi-layered filmwhich is
made of heat-resistant varnish such as ultraviolet-setting varnish

is used, the print 1ayer'4 is hardly damaged by the heat

like the ultraviolet-setting ink.

The following is a description of the manufacturing
method of the heat sensitive jacket label 10 which has the
above-described construction.

Firstly, the aluminum deposit layer 2 is formed by
vacuum depositing aluminum in a thickness of about 0.05 pm
on a surface of the base 1 which is made of a
heat-shrinking polyethylene terephthalate film having a
thickness around 50 ym. The film for the base 1 has been
subjected to a drawing or stretching process at an
appropriate rate so that it can heat-shrink in the
longitudinal direction.

Then, an anchor coat agent is spread'over the surface
on which aluminum has been deposited. The heat sensitive
adhesive layer 3 is formed.on the surface of the anchor
coat by melting and extruding a hot melt resin in a
thickness of 20 pm. The hot melt resin is mainly composed
of an ethylene-vinylacetate copolymer. Then, the print
layer 4 is formed on the other surface of the polyethylene

terephthalate film by printing various display designs

with the use of a relief rotary printer. The varnish



pol yester such as pol yethyl ene terephthal ate, polyvinyl chloride,

pol yet hyl ene, pol ypropyl ene, or polyam de. The preferabl e thickness of the
filmis 10 to 200 pm and nore preferably 30 to 60 pm Anong these
mat eri al s, polyester such as pol yethyl ene terephthalate is nost suitable
for the base 1 because it has excellent strength and rigidity, and
generates no poi sonous gas when it is burped. The heat-shrinking filmis
formed by being uniaxially or biaxially oriented so that it can shrink

largely in thefds GIeredtnad BY 'SoteiRgy Erdaéherenvhearhhenfbiaris
wrapped around it. The netal layer 2 i.s fornmed by vacuum depositing . -9-

al um num i n aHd) sikesse B f afiitpPidd 18yédr 14pm The heat sensitive
adhesive layer 3 can be a m xture of one or nore hot nelt resins and

various addi tives.ighghiwtwape) ta rmaanber | of | helet asens byl eaecj ackyt atabhal e
copol yner, an ethylene-acrylic acid copolyner, an ethyl ene-nmethacrylic acid
copol ymer, amarenfomied ant the rolled film, and the film is cut at

predeterminéd positions.so.as to obtain the heat sensitive

jacket label 10. The film is so cut that the longitudinal

direction of the film corresponds to the circumference of

the heat sensitive jacket label 10.

| The following is a description of another heat

sensitive jacket label 10a of the present invention which

is shown in Fig; 2,

The basic difference between the heat sensitive
jacket label 10 and the heat sensitive jacket label 10a is |
that the latter is provided with a.heat—resistant
electricaliy insulating léyer 6 between the metal layer 2
having deposited aluminum and the heat sensitive adhesive
layer 3. Although the varnish layer 5 is not shown in
Fig. 2, it may be added if necessary.

The electrically insulating layerlﬁ is formed by
melting and extruding.the resin in a thickness of 5 to 30
pm. The resin can be low-density polyethylene,
polypropylene, an ethylene-methacrylic acid copolymer, an
ethylene-écrylic acid copolymer, an ethylene-methyl
methacrylate copolymer, or an ethylene-vinylacetate

copolymer. As another method of forming the electrically

insulating layer 6, a heat-shrinking film which is made of
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| ow-density pol yethyl ene. The additives include tackifiers such as terpene
fesin and petroleumresin, a plasticizer, a stabilizer, and a lubricant. It
is optional to provide an anchor coat |ayer on the base 1 and on the

al um num deposit layer 2 in order to inprove the adhesi on between the base
1 and the al um num deposit |ayer 2 and between the al um num deposit |ayer 2
and the heat sensitive adhesive | ayer 3-1Respectively. The print |ayer 4
has sonme designs such as a brand nane or illustration which has been forned
by the reli &dne abfiryhgse ntesins tden shé kaseusabapednbyndryt bemghavios _
printing, or another well-known printing nmethod. Another anchor coat |ayer
may be proviaedchethibes. t s pstill | ayethdrandthbd, batei& possibiestore
reason as described above. The printing ink to be used for the print |ayer
4 can be of cogtld eblwhkon apf van revhiyl enessethagryhkchagidgcerotihent
heat-resi stance is used, the print layer 4 is hardly danmaged by the heat
when t he hean tRylene-vinpbicetatscgopolymer: i 96t pdlyestar woethane

heat - shrinks. The varnish layer 5 is conposed of transparent
resin. These resins to be used as the electrically

insulating layer 6 contain substantiaily no additives such
as tackifiers, and have a higher softening péinf than the
resin used for the.adhesivé layer 3. It is preferable
that the softening point is 80°C or above in order to
resist the use and the preservation of the battery in
high—temperatﬁre conditions and the heat which is applied
to make the heat sensitive jacket label 10a heat-shrink.

The above—described construction efficiently prevents
the dissolution of the metal layer 2 even if the battery
is preserved at high-temperature and high-humidity
conditions, thereby preventing the loss of the metallic
gloss of the heat sensitive jacket label 10a.

The following is a description of ﬁow the metal layer
-2 is dissolved and how the above-described construction
prevents the dissolution.

The jackgt label 10a which is heat-shrinkable is
wrapped around the battery while the heat sensitive
adheéive layer 3 which is formed on the back surface of
the base is mélted by heat. The adhesive is hardened by
cooling, and as a resuit, the jacket label 10a which is

wrapped around the battery adheres to the battery. While



-10- varni sh which protects the print layer 4 and also gives it a high

gl oss. The transparent varnish can be of any kind such as the wi del y-used
synthetic resin. Wien heat-resistant varnish such as ultraviolet-setting
varnish is used, the print layer 4 is hardly damaged by the heat |ike the
ultraviolet-setting ink. The following is a description of the
manuf act uri ng nethod of the heat sensitiug- acket |abel 10 which has the
above-descri bed construction. Firstly, the alum num deposit layer 2 is

formed by vagHdN:8RE8SLEI NY AhWEEREA bY aobhiiaknetheOheaROWen@iQ3vam on a-
surface of the base 1 which is made of a heat-shrinking pol yet hyl ene

t er epht hal at gaghékivBavaperast Bevlsneps pianddedOoletrhiks(heaki bm for the
-base 1 has been subjected to a draw ng or stretching process at an

appropri ate raselsp thatmetatahalpeat 2sbomek ih thathergitite rak direction.
Then, an anchor coat agent is spread over the surface on which al um num has -
been deposi tkatt@&he baae whiceht isemadbesifvaickedr platedf eteed or the
surface of the anchor
like which alsc serves as a positive electrode terminal.
Then, in thé high—tempe;ature and high-humidity
conditions, local ceils are generated between the battery
case and the metal layer 2 through moisture in the air.
As a result, aluminum is dissolved, and the jacket label
10a partly loses the metallic gloss. |
The dissolution of aluminum tends to occur
particularly at the'top'andzbottom.corners covering both
ends of the jadket label 10a which protrude beyond the top
and the bOttom'énds of the battery. The top and bottom
corners have a high heat shrinkage degree and are |
vulnerabie to the pressure of heat shrihkage. The cause
of this is considered that at the top and bottom cdrners
the heat sensitive adhesive layer 3 is pushed away because
it heét-shrinks while being melted. Consequently, the
metal layer 2 and the battery case come in direct contact
with each other, and as a result, local cells are easily
generated therebetween. |
However, it is considered that the generation of the
local cells and the resultant dissolution of the metal

layer 2 are prevented by providing the heat—resiétant

electrically insulating layer 6 between the heat sensitive



coat by nelting and extruding a hot nelt resin in a thickness of 20 pm The
hot nelt resin is mainly conposed of an ethyl ene-vinyl acetate copol yner.
Then, the print layer 4 is formed on the other surface of the polyethylene
terephthalate filmby printing various display designs with the use of a
relief rotary printer. The varnish | ayer 5 is fornmed by spreading
transparent varni sh over the surface of-1&e print layer 4. In this way, a
number of heat sensitive jacket |abels are formed on the rolled film and
the filmis fdHesivedrbaipdLrIi Aiedl FI0SinieCAE Fay@s 20, Obhai PatbEchitatly
sensitive jacket label 10. The filmis so cut that the |ongitudinal

di recti on. ofat hehd i top carid dspotols ¢arhdwes chf Ctind ebebterel t he heat
sensitive jacket |abel 10. The following is a description of another heat
sensitive jacket Figpel3 I€hows the qomsemctiomndf oanebheh hsashown in Fig.
2. The basic difference between the heat sensitive jacket |abel 10 and the
heat sensitisengittikee jadhet 1rbek 10b of the present invention. This

jacket 1abel 10b overcomes the dissolution of aluminum and
the resultant lost of the metallic gloss by empioying

other metals than aluminum, instead of providing the
heat-resistant electriéally insulating layer 6. A metal
layer 2b consisting of silver, tin, or nickel is used
instead of the metal layer 2. The metal layer 2b can be
formed by depositing silver, tin, or nickel oi by

spreading a paint containing the powder of either metal.
The jacket label 10b furﬁhef includes an anchor coat layer
7 which is provided on the metal layer 2b.

The following is a description of the method for
applying the heat sensitive jacket label 10 to a dry
battery. | |

As shown in Fig. 4, a transfer roller 12 carries a
rolled film 11 which is made up of the base 1, the
aluminum deposit layer 2, and the heat sensitive adhesive
layer 3 to a cutter 13a. The cutter 135 which is provided
to a cutting roller 13 cuts the film 11 so as to form the
heat sensitive jacket iabel 10 with a predetermined size.

Then, the heat sensitive jacket label 10 is sustained
by suction over the'outér_surface of a rotatidn.drum 14

with the heat sensitive adhesive layer 3 directed outward.



that the latter is provided with a heat-resistant electrically insulating
.layer 6 between the nmetal |ayer 2 having deposited alum numand the heat
sensitive adhesive layer 3. Although the varnish layer 5 is not shown in
Fig. 2, it may be added if necessary. The electrically insulating | ayer 6
is formed by nelting and extruding the resin in a thickness of 5 to 30
[err]m The resin can be | owdensity peilget hyl ene, pol ypropyl ene, an

et hyl ene-nmet hacrylic acid copolyner, an ethyl ene-acrylic acid copolyner,.an

et hyl ene- mehyl raRbRachY H2uh 1ePebyakes Ah dheciditerRaon ). aokied! &he
copolynmer. As another method of formng the electrically insulating |ayer

6, a heat-shbiakibg Birdum Wi basi soratedofto delliZreronmeothddtesensdtiing can
‘be accunul ated by dry lam nation or the |ike. As still another nethod, it
I s possi bl ejhekeeallabeldollot iton aoheatidighdesrieendithaar Yeateatilbac afol yner,
an et hyl ene-vi nyl acetate copol yner, or pol yester urethane resin. These
resins to bthasbdassnghdesticet A5chklags the heat sensitive adhesive
layer 3 up to a predetermined temperature. Aé a result,
the heat éensitive adhesive which is contained in the heat
sensitive adhesive layer 3 is activated and becomes
adhesive. Although the base 1 is also heated at this
moment, there is no'change in the base 1. This is because
the base 1 does not heat-shrink unless it is heated up to
a temperature at least 15°C higher than the'temperature
for the heat sénsitive adhesive layer 3 to be activated,
or shrinks only slightly (the heat shrinking rate is bnly
i%'or less).
This heating operation may be conducted by'heéting
the rotation drum 14 so that the heat sensitive jacket
label 10 is heated on the heated rotation drum 14.
On the other hand, a conveyer 20 carries a dry
battery 16, to whidh the heat sensitive jacket label 10 is
supposed to be applied, to a transfer drum 21 héving a
holding unit. The transfer drum 21 further carries the
dry battéry 16 close to a'supplj drum 29. When the supply
drum 29 feceives the dry battery 16 on its surface, a
holding unit 29a which is provided on the surface of the

‘supply drum 29 carries the dry battery 16 close to the

rotation drum 14 through a pair of guides 30.



insul ating layer 6 contain substantially no additives such as tackifiers,
and have a higher softening point than the resin used for the adhesive

| ayer 3. It is preferable that the softening point is 80[err]C or above in
order to resist the use and the preservation of the battery in

hi gh-t enperature conditions and the heat which is applied to make the heat
sensitive jacket |abel 10a heat-shrink.-I8e above-described construction
efficiently prevents the dissolution of the nmetal layer 2 even if the
battery is presemmes ahdilgat egryiadive Ritkdt ghaaar 1D tih GAKEH €S,

t hereby preventing the lL.oss of the netallic gloss of the heat sensitive

j acket | abehedda sehad thicld autihagive: dajeac3 Hdobadn vtivetadetid | ayer 2

i s dissolved and how t he above-described.construction prevents the

di ssol ut i oncatrd gdadicettHeabmitalfianvdmin i1st ,hedie sy rikatbteary SI6mwpisd
around the battery while the heat sensitive adhesive layer 3 which is
forned on thHe bedd dur fthee Inflding hasid i29areif ctheéb\supplty dihen &fthesive i s
har dened by cooling, and as a result, the jacket |abel 10a which is wapped
around t he omes imdientach githe the sunfaaghiof the rotation drum 14

along thé rotation of the supply drum 29.. Then, the
rotation of the rotation drum 14 makes the dry battery 16
rotate in the direction B. As a result, the heat
sensitive jacket label 10 which is'on the surface of the
rotation drum 14 is wrapped around the outer surface of
the dry battery 16 as shown in Fig. 6.

Then, the supply drum 29 carries the dry battery 16

with the heat sensitive jacket label 10.to'a transfer drum

' 31 and the transfer drum 31 carries the dry'battery 16
onto a roller belt 32. At this moment, both ends of thé
heat sensitivé jacket label 10 slightly'protrude beyond
the top end 1l6a and the bottom end 16b of the dry battery
16 as shown in Fig. 5. _

Aftef this procesé, the dry battery 16 with the heat
sensitive jacket label 10 is carried to a heating device
33_which is heated up around 130°C and heated there. As a -
result of this heating operation, both ends of the heat
sensitive jacket label 10 which protrude beyond the fop _
and the bottom ends 16a and 16b of the drj battery 16
heat-shrink in the direction of circumference, and cling

to the top and bottom corners of the dry battery 16.



-13- the adhesive is hardened by cooling, the heat sensitive adhesive I ayer
3 devel ops pinholes or cracks. As a result, the netal layer 2 cones in
contact with the battery case which is nade of nickel plated steel or the

| i ke which al so serves as a positive electrode termnal. Then, in the

hi gh-tenperature and high-hum dity conditions, local cells are generated
between the battery case and the netal |sly& 2 through noisture in the air.
As a result, alumnumis dissolved, and the jacket |abel 10a partly | oses

the netal | i cTgphess thEﬁ@rﬁhmlnéamrsei{szaim njaeket dalel 00T Uis peighery arl y
at the top and bottom corners covering both ends of the jacket |abel 10a
whi ch pr ot r uéeheswdncd thd dryanchttearybdié e estibswrofin IRigpati ery. The top
and bottom corners have a high heat shrinkage degree and are vulnerable to
the pressure of héa esipliaiege helfednbmforenf ithe dhest cErssideines jdoketat t he
top and bottom corners the heat sensitive adhesive layer 3 is pushed away
because it hdabedhdinkehigh hashdieep rainlded Gonsdwriehty yhattary 16

without defective adhesion suffers from no wrinkles or
distortion on the base, even if the heat sensitive .
adﬁesive layer 3 is activated at a temperature high enough
to develop the adhesion. This is because there is a
temperature difference of.15°c or larger between the
temperature for. the heat sensitivé adhesive layer to be

activated and the temperature for the base to heat-shrink.

EMBODIMENT 1

Thirty different heat sensitive jacket labels which
commonly have the construction shown in Fig. 1 were
ﬁanufactured by combining five different heat-shrinking
films A-E as the bases and six different heat sensitive
adhesivés "a"-"£"., The heat-shfinking films A, B, C, D,
and E heat-shrink around 70°C, 75°C, 80°C, 85°C, and 90°C,
respectively. The heat sensitive adhesives "a", "b", "c",_
Snge, "e“; and "f" are activated at 55°C, 60°C, 65°C, 70°C,
75°C, and 80°C, respectlvely. These thirty heat sensitive
jacket labels were applied to bodies of alkallne dry
batteries LR6 to check the application conditions. The
results are shown in Table 1. . The symbol 0 indicates that

the application condition was satisfactory, the symbol A



nmetal layer 2 and the battery case cone in direct contact with each other,
and as a result, local cells are easily generated therebetwen. However, it
is considered that the generation of the local cells and the resultant

di ssolution of the netal |ayer 2 are prevented by providing the
heat-resistant electrically insulating |ayer 6 between the heat sensitive
-14- adhesive layer 3 and the netal |ayerl® , and particularly at the top
and bottom corners of the battery. Fig. 3 shows the construction of another
heat sensitiiadigaktes ithad thelreotvalshelighdenthrimkenjd @t tHe Labadkdiut abel
10b overcones the dissolution of alum numand the resultant |ost of the
netal lic gl otkebppeiljcation congddtionalis peamiasihlaymand siheacgyatbol
providing the heat-resistant electrically insulating |ayer 6. A netal |ayer
2b consi sting cindicakes that the napkbicatiosedasnensudcesstuk deeatol ayer
2. The netal |ayer 2b can be fornmed by depositing silver, tin, or nickel or

by the occurrence of heat-shrinkage of the label before the
application. -

"Table 1

{ Adhe~- | Activation | Heat-shrinking temperature of | Block-

sive temper- : the base ing
'atﬁre .
Film [ Film | Film | Film [ Film
A B C ' D E
70C 75%C 807C 85°C a0%C
a 55C A 0 0 O] O some
b 60°C X A 0 0 0 none
c 65C X X A 0 0 none
d 70C X X X A 0 none
e 75°C X X X X A none.
f 80°C x‘ X X Cox X none

As shown in Table 1, when the heat sensitive adhesive
"b" having an activation temperature of 60°C was applied
to the heat—shrinking films C, D, and'E, which heat-shrink
at 80°C, 85°C, and 90°C, respectively, the application

conditions of the heat sensitive jacket labels to dry



spreadi ng a paint containing the powder of either netal. The jacket |abel
10b further includes an anchor coat layer 7 which is provided on the netal
| ayer 2b. The following is a description of the nethod for applying the
heat sensitive jacket |abel 10 to a dry battery. As shown in Fig. 4, a
transfer roller 12 carries a rolled film 11 which is made up of the base 1,
the al um num deposit |ayer 2, and the heat9sensitive adhesive layer 3 to a
cutter 13a. The cutter 13a which is provided to a cutting roller 13 cuts
the filmll dmitedied overé eatibefacthsy ! i ighéfickieé hedtl sdfsititea

predeterm ned size. Then, the heat sensitive jacket |abel 10 is sustained
by suction owsthddiveute? Bavimgecanfactivdtiomntemperdtdunetdft B herds
sensitive adhesive |layer 3 directed outward. -15- The rotation drum 14
rotates i n tleppiiestttontie Miat-shneinkieg | Hilos ubn d4d s whiclhed to
deliver the heat sensitive jacket |abel 10 to a heating device 15, a heater
15a of heat-shrink at 85°C and 90°C , respectively, and when the

heat sensitive adhesive "4d" having an activation

temperature of 70°C was applied to the heat-shrinking film

E, the application qonditions were all satisfactory.

These results indicate that when a heat sensitive
adhesive which is activated at 60°C is used, the
heat-shrinking film must heat-shrink at a temperature

'higﬂer than the activation tempefature by at least 20°C in
order to obtain a satisfactbry heat sensitive jacket
label. When the heat sensitive adhesive "a" which is
activated at 55°C was applied to a heat-shrinking film
which heat-shrinks at a temperature highef than the
activation temperature by 15°C or above, the heat
sensitive jacket label was able to apply to the dry
battery, but the application condition was not
satisfactory because the heat sehsitive jacket label
suffered from a slight blocking before the application.

In conclusion, the most satisfactory heat sensitive .
jacket label can be obtained when the temperature for the
heat sensitive adhesive layer to be activated is 60°C or

above and the temperature for the base to heat-shrink is

higher than the activation temperature by at least 20°C.
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the heating device 15 heats the heat sensitive adhesive layer 3 up to a
predeterm ned tenperature. As a result, the heat sensitive adhesive which
is contained in the heat sensitive adhesive |ayer 3 is activated and
beconmes adhesive. Al though the base 1 is also heated at this nonment, there
I's no change in the base 1. This is because the base 1 does not heat-shrink
unless it is heated up to a tenperature -@04 east 15[ err] C higher than the
tenperature for the heat sensitive adhesive layer 3 to be activated, or
shrinks onl yEMBODEMENT( 2he heat shrinking rate is only 1% or less). This
heati ng operation may be conducted by heating the rotation drum 14 so that
t he heat sensitivBatiekdes afclSaiplies Redt dod @5 lof Himet gdberssndt | on drum
14. On the other hand, a conveyer 20 carries a dry battery 16, to which the
heat sensiti taveation kadebatderdesupfoSomparaid vep gxagpleaso 2x 1t rtanA& -
drum 21 having a holding unit. The transfer -drum 21 further carries the dry
battery 16 cwese manafagipreddpsmied lowsen baseds gplthed heat? sensddiives t he

dry battery 16 on its surface, a holding unit 29a which is provided on the
surface of tAackelplpbeludOso sbewn da FRE -dry Whdahe Mps) Charestard zaske

by the provision of the electrically insulating layer 6.

Sample 2-1

Batteries of this sample were manufactured as
follows.

The base 1 shown in Fig. 2 is é uniagially oriented
film made of polyethylene terephthalate film with a
thickness of 0.05 mm; The base 1 heat-shrinks if exposed
to a temperature of 85°C. The base 1 heat-shrinks by 30%
at 120°C. A metal layer 2 was formed on one surface of
the base 1 by vacuum depositing aluminum. The
electrically insulating layer 6 then was formed on the
surface of the metal layer 2 by melting and extruding
lbw—deﬁsity polyethylene in a thickness of 0.01 mm. The
adhesive layer 3 containing ethylene resin as ité main
component was. formed on the éurface of the heat-resistant
eiectrically insulating layer 6. The print layer 4 was
formed on the other surface of the base 1 with
ultraviolet-setting ink by meahs of the relief rotary
printing. Thus the heat sensitive jacket'label is

completed.



~

rotation drum 14 through a pair of guides 30. -16- Wen the heat
sensitive jacket label 10 in which the heat sensitive adhesive |ayer 3 has
been activated is carried to the rotation drum 14, the dry battery 16 which
is held in the holding unit 29a of the supply drum 29 cones in contact with
the surface of the rotation drum 14 along the rotation of the supply drum
29. Then, the rotation of the rotation d2ulm 14 makes the dry battery 16
rotate in the direction B. As a result, the heat sensitive jacket |abel 10
which is on the sridmcetihié asdResovaliayedr3nvdd heavedpand gheundathe outer
surface of the dry battery 16 as shown in Fig. 6. Then, the supply drum 29
carries the ghysbetverjadibeti LabéhelDeatasewsappad paoknll theebodf 66 a
transfer drum 31 and the transfer drum 31 carries the dry battery 16 onto a
roller belt &2 .a¥kaline doyebatteoyhLRGdsavingha hickeleplatedesteeket

| abel 10 slightly protrude beyond the top end 16a and the bottom end 16b of -
the dry battemy. Both the ends of the heat sensitive jacket label

which protrude beyond the top and the bottom ends of the

alkaline dry battery IR6 were shrunk by applying hot air.

Sample 2-2

Batteries of this sample were manufactured in the
same mannerlas in Sample 2-1 except théf the
heat-resistant electrically-insulating layer 6 was formed
by dry-laminating a 0.03 mm thick polyethylene

terephthaiate film which has been uniaxially oriented.

Sample 2-3

Batteries of this.sample were manufactured in the
same manner as in Sample 2~1 except that the
heat—fesistant eleqtrically iﬁsulating layer 6 was formed
by spreading an ethylene-methacrylic acid copolymer resin

solution to be 0.006 mm thick.

Sample 2-4
Batteries of this sample were manufactured in the
same manner as in Sample 2-3 except that the
- heat-resistant electrically insulating layer 6 was formed
exclusively on the top and the bbttom ends 10t and 10u.

shown in Fig. 5 on the surface of the metal layer 2. The -
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16 as shown in Fig. 5. After this process, the dry battery 16 wth the heat
sensitive jacket label 10 is carried to a heating device 33 which is heated
up around 130[err]C and heated there. As a result of this heating
operation, both ends of the heat sensitive jacket |abel 10 which protrude
beyond .the top and the bottom ends 16a and 16b of the dry battery 16

heat -shrink in the direction of circunfe2@ice, and cling to the top and
bottom corners of the dry battery 16. - -17- Thus, the entire heat
sensitive | agkas hokehndO1Da tbghtkpondhebe dhieo toe athdy beatto wnlie dscshown
in Fig.7. As explained hereinbefore, the heat sensitive jacket |abel 10

whi ch has beandapplli ed thet batdeyybshbany ih6 Fégt ffout def ecti ve adhesi on
suffers fromno winkles or distortion on the base, even if the heat
sensitive adhesive layer 3 is activated at a tenperature high enough to
devel op the adhesion. _This is because there is a tenperature difference of
15[err] C or ?QWBi? BePween the

Batteries of this sample were manufaétured in the
same manner as in Sample 2-4 except that the
heat-resistant electrically insulating layer 6 was fo;méd
on the surface of the metal layer 2 except for the top and

the bottom ends iOt and 10u.

. Comparative example 2-1
Batteries of this compérative example were
manufactured in the same manner as in Sample 2-1 except
that the heat-resistant electrically insulating layer 6
was not provided, so that the adhesive layer 3 consisting
of a heat sensitive adhesive was in a direct contact with

the metal layer 2.

Comparative example 2-2

Batteries of this cohparative example were
manufactured in the same manner as in Sample 2-1 except
that the adhesive layer 3 was made of an acryllc
acid-ethylene copolymer which was pressure sen31t1ve the
heat-resistant electrically insulating layer 6 was_made of
polyethylene resin, and that the heat-resistant
electrically insulating 1ayer'6 was formed on the entiré

surface of the metal layer 2.



tenperature for the heat sensitive adhesive |layer to be activated and the
tenperature for the base to heat-shrink. EMBODIMENT 1 Thirty different heat
sensitive jacket |abels which conmonly have the construction shown in Fig.
1 were manufactured by conmbining five different heat-shrinking film A-E as
the bases and six different heat sensitive adhesives "a"-"f". The
heat-shrinking films A, B, C, D, and E h&3t-shrink around 70[err]C,
75[err]C, 80[err]C, 85[err]C, and 90[err]C, respectively. The heat
sensitive adbespaecstive, ekbépléc2-3"d", e", and "f" are activated at
55[err]C, 60[err]C, 65[err]C, 70[err]C, 75[err]C, and 80[err]C, . _
respectively. TheBattéries bEathisneomparativecexbapdbeswagee applied to
bodi es of alkaline dry batteries LR6 to check the application conditions.
The resul t s marufaotnred imbrhelsampemapnes| as indbampés 2hit erpept
application condition was satisfactory, the synbol [err] ~~ indicates that
there was sl|that §h¢ihﬁ%ﬁerﬁﬁlﬁﬁénFaﬁiﬁcﬁﬁicﬁ evapppriating éswWert Pon is

perm ssible, and the synbol X indicates that_ the apglication was |
unsuccessf ul "a@genep provided, so that the adhesive layer 3 consisting

of a pressure sensitive adhesive which was made of acrylic
acid-ethylene copolymer was in a direct contact with the

metal layer 2.

One-hundred batteries of.each of Samples.z—l to 2-5
and Comparative examplés 2-1 to 2-3 were preserved for one
week under the conditions of a temperature of 60°C and a
humidity of 90%. Then, the number of batteries was
checked which-lost metallic gloss or had othef damage on

the appearance of their-jacket labels. The results are

shown in Table 2 below.




the occurrence of heat-shrinkage of the |abel before the application. Table
1 Adhe- Activation Heat-shrinking tenperature of Bl ock- sive t enper -

t he base ing ature FilmFImFImF ImFImA B
C D - E 70[err]C 75[err]C 80[err]C 85[err]C 90[err]C a

55[err]C [err] 0 0 0 0 sone b 60[err]C

X [err] 0 0 0 none -€24- 65[err]C X X
[éerr] . 0 0 none d 70[err]C X X X [err]
0 none e 75[err]C - X Tablé 2 X X [err] none.
f - 80[err]C X X X none As shown in
Tabl e 1, when the heat[§en3|t|ve adhgsi ve "Db" haV|ng an acflvatlon
tenperature of 60[err] ¢ was applied tjoNemeeRe2f HAYEIRSHiIns C, D, and

E, which heat-shrink atf 80[err]C, 85[lerr]C, _and 9 espectively, the-
appl i cation conditions |of the heat seﬁ@?%?v%aTagﬁ tf?é%g%s to dry '

Sample 2-1 : 0/100
Sampie 2-2 | 0/100
Sampié 2-3 0/100
Sample 2-4 0/100
Sample.2-5 5/100
Comparatiye o a95/100

example 2-1 .

Comparative 0/100

example 2-2

Comparative | - 0/100

example 2-3

- As shown in Table 2, fhe bafteriés of Samplés 2-1 to
2-5 with heat sensitive adhesives showed much lower
incidence of defective jécket labels than those of
Comparative example 2-1. It has also been proved that it
is effective to provide a heat—:esistant electrically
insulating layer on both ends of the surface of the metal
layer 2 that corfespond'to the top and bottom corners of

the battery.



-19- batteries were satisfactory. Wen the heat sensitive adhesive "c"
havi ng an activation tenperature of 65/ err]C was applied to the
‘heat -shrinking filnms D and E, which heat-shrink at 85[err]C and 90[err]C ,
respectively, and when the heat sensitive adhesive "d" having an activation
tenperature of 70[err]C was applied to the heat-shrinking filmeE, the
application conditions were all satisfact2%y. These results indicate that
when a heat sensitive adhesive which is activated at 60[err]C is used, the
heat - shrinking film reitd Heeterius ¢ QompdLIPEFatakempl g e2-2 hamd t hes3
activation tenperature by at least 20[err]C in order to obtain a
sat i sfact ory wiagat EEEsUre esgragideivd aitlesiwwhen ndiaddmade semsutted adhesi ve
"a" which is activated at 55[err]C was applied to a heat - shrlnklng film .
whi ch heat - shegarsiimssa dfenphes ginesernvoemr dlsenddeofictherati on tenperature
by 15[err]C or above, the heat sensitive jacket |abel was able to apply to
the dry batt dregtineasiskanip@iectticrakiondinswiang nkayent | sThaks orgswbktause
the heat sensitive jacket |abel suffered froma sl|light blocking before the
appl i cati on. indicates that to provide a heat-resistant electrically
insulating layer is effective exclusively for a battery
which employs a heat sensitive adhesive in the jacket

label.

EMBODIMENT 3

Batteries of Sémples 3-1 to 3-2 of the present
invention and batteries of Comparative examples 3-1 to 3-2
were manufactured as fol1ows,'based on the heat sensitive
jacket label 10b shown in Fig. 3 which was characterized
in that the métal layer was made of either silver, tin,

or nickel.

Sample 3-1
Batteries of this sample were manufactured as
.'follows.

The base 1 was made of a uniaxially oriented
polyethylene terephthalate film with a thickness of 50 um.
If heated, this resin shrinks by 30% in the oriented
direction. Then, a deposit anchor coat 7 was formed on
one sﬁrface of the base 1 by depositing acrylic resin,

polyurethane resin, polyester resin or the like. The



. I.n concl usion, the nost satisfactory heat sensitive jacket |abel can be.
.obtai ned when the tenperature for the heat sensitive adhesive |ayer to be
activated is 60[err]C or above and the tenperature for the base to

heat -shrink is higher than the activation tenperature by at |east 20[err]C
-20- EVMBODI MENT 2 Batteries of Sanples 2-1 to 2-5 of the present invention
and batteries of Conparative exanples 2=%3gt0 2-3 were nmanufactured as

foll ows, based on the heat sensitive jacket |abel 10a shown in Fig. 2 mhich

Was CharaCtQ&é€£ﬁ Py éPezpﬁag'ﬁbQHe&f ﬁhéhé'ﬁgbééie'EMchB%Ubahhng bgyer
Sanple 2-1 Batterles of this sanple were manufactured as fol e base

Ter opht hal at S S o o e bacS S Naht fohr  nks i f
exposed to athEipesss Ube Of085hmL I ] he THEabasendibedk- 8AnkBkGabYagR% 3
was formed on the metal layer 2b by uniformly spreading a
30 g/m2 hot melt adhesive which consists mainly of
polyethylene. On the other surface of the base 1, a
design printihg 4 was formed with ultraviolétfsetting ink.
Thus, a heat sensitive jacket label was completed.
‘The jacket label thus manufactured was cut into a
predetermined size, wrapped around bodies of alkaline

manganese dry batteries LR6 with nickel steel cases, and

heat-shrank.

Sample 3-2
. Batteries of this sample were manufactured as

follows. Firstly, a paint with metallic gloss was
manufactured as follows. Either one of siléer, tin, or
nickel was pulverized into a powder having an average
particle diameter of 10 pm, and 30%Iby weight'of this

~ powder was mixed with a transparent paint containing
either nitrocellulose polyamide resin, acrylic resin, or
polyurethane resin as a binder. Then, 5 g/m2 of the paint
was thinly and uniformly spread over the surface of the
base 1 which was made of the same heat-éhrinking resiﬁ
£ilm as.used in Sample 3-1. Furthermore, a 30 g/mz hot

melt adhesive which contained polyethylene as the main



at” 120[err]C. A netal layer 2 was fornmed on one surface of the base 1 by
vacuum depositing alum num The electrically insulating |ayer 6 then was
formed on the surface of the nmetal layer 2 by nelting and extruding

| ow-density pol yethylene in a thickness of 0.01 nm The adhesive |ayer 3
containing ethylene resin as its main conponent was forned on the surface
of the heat-resistant electrically insutd¥rng | ayer 6. The print |ayer 4
was formed on the other surface of the base 1 with ultraviolet-setting ink
by means -of ¢heporénefwast apyepdi thinly ahdsuhhifokmdy seexi theeshztket

| abel is conpleted. -21- Then, the adhesive layer 3 was heated and the
heat sensitiof thekpaihtbih the masevwwmapper asoindSahmpleol8ylof an &hkal i ne .
dry battery LR6 having a nickel plated steel can. Both the ends of the heat
sensitive | ackhker| sefaghi ofi phetbagde beyandeshgnt ppintdnghwabofoomednds of

the alkaline dry battery LR6 were shrunk by applying hot air
with ultravioclet-setting ink.

Comparative exemple 3-1

Batteries of this.comparative'example were
manufactured as follows. After an anchor coat was applied
on the base 1 which was made of the same heet—shrinking
resin film as Sample 3-1, aluminum was deposited on the
anchor coat. Then, a pressure sensitive adhesive was

spread over the deposited aluminum.

Comparative example 3-2
Batteries of this cqmparative example were
manufactured as follows. The same heat sensitive adhesive
" as used in Sample 3-1 was used instead of the pressure
sensitive adhesive which was used in Comparative example

3-1. The metal layer was made by depositing aluminum.

One-hundred dry batteries of each of Samples 3~1 and
3-2 and Comparative.examples 3-1A and 3-chﬁere preserved
in a tank at a temperature of 45°C and a humidity of 90%
for three days. Then, the number of batteries was checked
which lost metallic Qloss or had other damage on the
appearance of their jacket labels. The results are shown

in Table 3 below. In Table 3, Sample 3-1 is divided into
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Sanple 2-2 Batteries of this sanple were nmanufactured in the same nanner as
i.n Sanple 2-1 except that the heat-resistant electrically insulating |ayer
6 was formed by dry-lam nating a 0.03 mmthick polyethyl ene terephthal ate
fil mwhich has been uniaxially oriented. Sanple 2-3 Batteries of this
sanpl e were manufactured in the sane manner .as in Sanple 2-1 except that
the heat-resistant electrically insulatingglayer 6 was formed by spreading.
an et hyl ene-nethacrylic acid copolynmer resin solution to be 0.006 nmthick.
Sanpl e 2'4-E%%éﬁﬁl@SSDiAIhs5m§§épéelﬁ@FSn&HQHﬁ?EéUBﬁﬂCIﬁhi&ﬁ empkofBNner as
in Sanple 2-3 except that the heat-resistant electrically insulating |ayer
6 was forned expcyes] Veln, odnd hgiéRel aAndespachoi by eadsthbt makdl19Hysrown
in Fig. 5 on the surface of the netal |ayer 2. The -22-

Also, Sample 3-2 is divided into Sample 3-2A, Sample 3-2B,

and Sample 3-2C which employ silver, tin, and nickel,

respectively, as the metal layer.




ends 10t and 1'Qu correspond to the top and bottom ends 16¢c and 16d of the
battery shown in Fig 7. Sanple 2-5 Batteries of this sanple were

manuf actured in the sane manner as in Sanple 2-4 except that the

heat -resi stant .electrically insulating |ayer 6 was fornmed on the surface of

t he net al

| ayer 2 except for the top and the bottomends 10t and 10u.

Conparative exanple 2-1 Batteries of thkg9eonparative exanple were
manuf actured in the sane manner as in Sanple 2-1 except that the

heat-resistant electrically insul atingrdpneers 6 was not provi ded,

so t hat

t he adhesive layer 3 consisting of ‘a heat sensitive adhesive was in a

direct contact with the netal

Iayer

2. Cbnparatlve exanple 2-2 Batteries of

this conpara
2-1 except
copol ynmer WA
I nsul ating |
heat - r esi st &

tTveexanp e e e TEn U agtur et T Tt e s ae TeeT —as T rjanpl e
hat the adhes| vEataytal3 |westakdeaywdr qnMatay| | Nuabed- efhyl ene
I ch was pressure'sensiti\ he heat -rlesi st an tricallly
ayer 6 was de of ponethfFéﬁ@l esin,{ and th%?g%ﬁérles
LNt ' method : with
damaged
label
Comparative | Pressure
example 3-1 | sensitive 2/100
adhesive Al
Comparative _ 39/100
example 3-2 Vacuum
deposition '
Sample 3-1A Ag 0/100
Sample 3-1B Sn 0/100
Sample 3-1C Ni 0/100
samy 2 Heat : 0/100
~-2A ' i A -
Sample 3 sensitive .Spreadlng g /
adhesive of
transparent )
Sample 3-2B paint Sn 0/100
containing
metal '
Sample 3-2C Ni 0/100
powder -
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Electrically insulating layer 6 was fornmed on the entire surface of the
- metal layer 2. -23- Conparative .exanple 2-3 Batteries of this
conpar ative exanple were manufactured in the same manner as in Sanple 2-1
except that the heat-resistant electrically insulating |ayer 6 was not
provi ded, so that the adhesive |ayer 3 consisting of a pressure sensitive
adhesi ve whi ch was nade of acrylic aci d38thyl ene copol yner was in a direct
contact with the netal |ayer 2. One-hundred batteries of each of Sanples
2-1 to 2-5 and mspapparentefaopl BabPe 13 oa2jdcketelabeiewtiedhf @asone week
under the conditions of a tenperature of 60[err]C and a humdity of 90%
Then, the memrefactubedtbyi depuoattihgc&tthehi shltresi tihal brcndtked or had
ot her damage on the appearance of their jacket |abels. The results are
shown i n Tabtbetlre bedsey. was not damaged in the high-temperature and
high-humidity conditions. It has been proved that besides
the deposition, a jacket label can be manufactured by
coating a transparent paint in which such a metal is added
in the form of powder to give metallic gloss.

Although the present invention has been described in
-terms of the presently preferred embodiments, it is to be
understood that such disclosure is not to be intefpreted
as limiting. Various alterations and modifications will
no doubt become apparent to those skilled in the art to
which the present invention pertains, after having read
the above disclosure. Accordingly, it is intended that
the appended claims be interpreted as covering all

alterations and modifications as'fall within the true

spirit and scope of the invention.



-24- Table 2 Nunber of batteries with d'amaiged | abel s Sanple 2-1
.0/ 100 Sanple 2-2 0/ 100 Sanple 2-3 -0/ 100 Sanple 2-4
0/ 100 Sanple 2-5 -5/ 100 Cbnparative 95/ 100 exanple 2-1

Conpar at xanpl e 2-2 Conparative 0/ 100 example 2-3 As
shown "”'ﬂ'””’" II, Eeerl es of Sanples 2-1 to 2-5 with heat sensitive
adhesi ves* shome I nci dence of3tefective jacket |abels than those

of Conparative exanple 2-1. It has also been proved that it is effective to
provi de a heat-resistant electrically cLAIMS

1. A heat sensitive jacket label for a battery
domprising a base made of a heat-shrinking synthetic resin
film and a heat sensitive adhesive layer provided on one
surface of.said'base, wherein a temperature for inducing a
heat-shrink of said base is at least'15°C higher than a
temperature for effecting adhesion of éaid heat sensitive

"adhesive layer.

2. The heat sensitive jacket label in accordance
with claim l,.wheréin the temperature for inducihg a heat-
shrink of said base is at least 20°C higher than the
temperaturé for effecting adhesion of said heat sensitive

adhesive layer.

3. The heat sensitive jacket label in accordance
with claim 1, wherein the temperature for effecting
adhesion of said heat sensitive adhesive layer is 60°C or

above.

4. The heat sensitive jacket label in accordance
with cléim.l_further comprising a metal deposit layer and
- a heat-resistant electrically insulating layer which are
disposed bétween said base and said heat senéitive
adhesive layer, said metal deposit layer being disposed on

one surface of said base, and said heat-resistant



-

ihsul ating l'ayer on both ends of the surface of the netal layer 2 that
scorrespond to the top and bottom corners of the battery. . -25- In the

batterj lmm Hwe' exanples 2-2 and 2-3 with pressure sensitive
adhesiLuEI stcurred regardl ess of the presence or absence of the
heat-registant dlectrically insulating layer. This result indicates that to

provide a heat-resistant electrically i4gad ating |layer is effective
exclusively for a battery which enploys a heat sensitive adhesive in the

j acket | abele]ceBUANENT ihfald1Ene I aiferSHERS dishbddad-ch Paid ed¥Lsent

I nvention and batteries of Conparative exanples 3-1 to 3-2 were :

manuf act ur edepdsial llawer.based on the heat sensitive jacket |abel 10b shown
in Fig. 3 which was characterized in that the netal |ayer was nade of
either silver, tin, or nickel. ' '

5. The heat sensitive jacket label in accordance
with claim_4, wherein said heat-resistant electrically
insulating layer is made of synthetic resin whose
softening temperature is higher than a softening

- temperature of said heat sensitive adhesive layer.

6. The heat sensitive jacket label in accordance
with claim 1 further comprising a metal layer disposed
between said base and said heat sensitive adhesive layer,
said metal layer comprising one of silver, tin, and

nickel.

7.. A battery with a jacket label, said jacket label
comprising aibase made of a heat-shrinking resin film, and
a metal layer and an adhesive layer which are disposed on
a back surface of the base in this order, wherein said
adhesive layer consists of a heat sensitive adhesive, and
said base is made of resin.which-heat-shrinks at a
temperature at least 15°C higher than a temperature for

effecting adhesion of said heat sensitive adhesive layer.

8. The battery with a jacket label in accordance
with claim 7 further compriéing a heat-resistant

electrically insulating layer between said metal layer and



Sanple 3-1 Batteries of this sanple were manufactured as fol | ows. The base
1 wa ly oriented polyethylene terephthalate filmwth a
t hi ckness o | f heated, this .resin shrinks by 30%in the :
ori ent ﬁﬂh t!‘j}a a dep03|t anchor coat 7 was forned on one surface
of the t|ng acrylic resin, polyurethane resin, polyester
“resin or the Iike. The -26- netal Iayas 2 was formed on the deposi t
anchor coat 7 by vacuum depositing either silver, tin, or nickel in a

t hi ckness ol dadhigiv@ lakfexr heat sensitive adhesive layer 3 was forned
on the netal layer 2b by uniformy spreading a 30 g/mhot nelt adhesive
whi ch consists mainly of polyethylene. On the other surface of the base 1,
a design printing 4 was formed with ultraviolet-setting ink. Thus, a heat
sensitive jacket %I~abé1hev\é@t&9ﬁﬁ é‘tlé'd‘ al'tﬂ@ql’eﬁﬁ(eltah%lbe‘ln {3RIOTARRAACE Ur ed

was cut into a
- ' -with claim 7, wherein said metal layer comprises one of

silver, tin, and nickel.

10. A baftery.comprising:
a cylindrical body of the battery, and
a jacket label which is wrapped around said
cylindrical.body of the battery in a manner that top and
bottom ends of said jacket-iabel protrude beyond top and
bottom ends of said cylindrical'body; said top and bottom
ends of said jacket label being clung to top and bottom
corners covering the top and the bottom ends of said
.cyliﬁdrical body bj heat-shrink, wherein
said jacket label comprises a base made of a
heat-shrinking resin film, a metal iayer prpvided on a
back surface of said base, a heat-resistant electricaily
insulating layer provided on said metal layer, and a heat
sensitive adhesive layer provided on said heat-resistant

electrically insulating'layer.

11. The battery with a jacket label in accordance
" with claim 10, wherein said base heat-shrinks at a
temperature at least 15°C higher than a temperature for

effecting adhesion of said heat sensitive adhesive layer.
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predeterm ned size, wapped around bodi es of al kali ne manganese dry
.batteries LR6 with nickel steel cases, and heat-shrank. Sanple 3-2
Batteriq [ Il were manufactured as follows. Firstly, a paint
with maa‘muummmgm‘QM‘mnuf actured as follows. Either one of silver, tin,
or nickel*wes pul Yerfzed into a powder having an average particle dianeter
of 10 [err]m and 30% by wei ght of this-pdbwder was m xed wth a transparent
pai nt containing either nitrocellul ose polyam de resin, acrylic resin, or
pol yur et hane resil2.aqie battssry Wieth & {Hdke IdePaimtavesrddnedy and
uniformy spread over the surface of the base 1 which was nade of the sane
heat - shri nkiwigh ediainf i11m atherseih isaiShEet-dedsidtanitheeesericalBly g/ nferr]
hot nelt adhesi ve which contai ned pol yethylene as the main  -27-
conponent wanssydaddohg Hiayer aisl madd afirigyrmbtheetideesin adwost the paint in

t he-sanme manner as in Sanple 3-1. On the
softening temperature is higher than a softening

temperature of said heat sensitive adhesive layer.

13. A béttery comprising:
a cylindrical body of the battery, and
a jacket label which is wrapped around a
cylindrical body of thé battery in a manner that top and
bottom ends of said jacket label protrude beyond top and
bottom ends of said cylindrical body, said top and bottom
ends of séid jacket label béing clung to tbp and bottom
_ corners covering the top aﬁd the bottom ends of said
cylindridal body by.heat-shrink, wherein
.séid jacket label comprises a base made of a
heatfshrinking resin f£ilm, a metal layer provided on a
back surfacelof'said'bése, a heat sensitive adhesi#e layer
. provided on said.metal'iayer, and a heat-resistant
electricallf inSulating layer ﬁhich is provided between
said heat-resistant electricaily insulating layer and said
heat sensitive adhesi&e_layer to cover at least.the_top

and the bottom corners of said cylindrical body.

| THIS SHEET TAg BEEN | _\'
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other surface of the base 1, a design. prlntlng was forrred W th
.ultraviolet-setting ink. Cnnparatlve exanple 3-1 Batteries of this :
conparative exanple were manuf-act ured-“as follows. After an anchor coat was
applied on the base 1 which was made of the sanme heat-shri nki ng-resin film
as Sanple 3-1, alum num was deposited on the anchor coat. Then, a pressure
sensitive adheS|ve was spread over the ggposited al um num Cbnparative
exanple 3-2 Batteries of this conparative exanple were manufactured as
follows. The sane heat sensipggmrzadhes iR DisabdurRpanpl e 3-1 was used
instead of the pressure sensitive adhesive which was -used in Conparative
exanple 3-1. The netal |ayer was made by depositing al um num One-hundred
dry.batteries of each of Sanples 3-1 and 3-2 and Conparative exanples 3-1A
‘and .3- 2C wer e pr Asbepdd seasd tiyek Jacket é@@@rlatﬁﬂreaoﬁada{eé?ﬁ]l@ and a

hum dity of 90% for three days. Then, the nunber of batteries was checked
whi ch | ost Aeslpsedgl odd GOMRXdSeshar basengaden ofh@ hesdmsivdakdmg hei r

jacket | abels. The results are shown .in Table 3 below. _In Table 3 Sanpl e
3- 1 is d|V|3éamvnFometal 1ayer provided on a back surface of th

base, a heat-resistant insulating layer prov1ded_on the
metal layer, and a heat sensitive adhesive on the |
insulating 'léyer. The base heét—shrinks at a temperature
at least 15°C higher than a temperature for effecting =

adhesion of the heat sensitive adhesive.

This Sheet Has Been Re laced
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- REPLAGED.




-28 Sanpl e 3-1A, Sanple 3-1B, and Sanple 3-1C whi ch enploy silver, tin,
.and nickel, respectively, as the netal layer. Also, Sanple 3-2 is d|V|ded
into Sanple 3-2A, Sanple 3-2B, and Sanple 3-2C which enploy silver, tin,

and nickel, respectively, as the netal layer. . -29- Table 3 Nhterlal
Met al Iayer Metal Nunber of form ng ' batteries nethod

w th damaged | abel Conparative Pressure exanple 3- 1 sensitive

2/ 100 adhesi ve Al -

FIG. 1
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Cbnparatlve 39/ 100 exanple 3-2

,Vacuum deposi ti on Sanple 3-1A : - Ag 0/ 100
Sanmpl e 3-1B - Sn . 0/ 100 Sanple 3-1C

Ni 0/ 100 Heat Sanple 3-2A sensitive Spreading Ag 0/ 100
adhesi ve of transparent Sanple 3-2B pai nt Sn

0/ 100 contai ning netal Sanple 3-2C N

0/ 100 powder -30- As apparent from Table 3, a jacket |abel which was

manuf act ured by depositing either silver, tin, or nickel to the base was
not damaged in the high-tenperature and

FIG. 4
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high-humidity conditions. It has been proved that besides the deposition, a
zjacket |abel can be manufactured by coating a transparent paint in which
such a netal is added in the formof powder to give netallic gloss.

Al t hough t he present |nvent|on has been described in terns of the presently
preferred enboﬁbgﬁgss Is to be understood that such disclosure is not
to be interpretle I5n1t|ng Various alterations and nodifications wl|
no doubt becone apparent to tigese skilled in the art to which the present

i nvention pertains, after hawin read the above disclosure. Accordingly, it

is intended that tfhe append Lns be interpreted as covering al
alterations and |M a Mt within the F’Igsp|$| t and scope of
the invention. BlL- CLAI M A heat sensitive'jacket Yabel for a
battery conprisi nglip] base made|{®f a heat-shri nki ng synt el [ ﬁ@ln1and
a heat sensitive nesi ve | ayielfifi pr ovi ded on one //// :

MO

FIG. 7

LTI .




purfiace of said base, wherein a tenperature for inducing a heat-shrink of
said base is at least 15[err]C higher than a tenperature for effecting
adhesi on of said heat sensitive adhesive layer. 2. The heat sensitive

j acket | abel in accordance with claim1, wherein the tenperature for

i nduci ng a heat- shrink of said base is3a&t "l east 20[err] C higher than the
tenperature for effecting adhesion of said heat sensitive adhesive |ayer.

3. The heat sensitive jacket |label in accordance with claim1l, wherein the
tenperature for effecting adheS|on of said heat sensitive adhesive layer is
60[ err] C or _above. 4. ) 1S TAEHY GG h
claim1l 5 F ‘- 3 .’ aﬂ%caL-lcaldel?:ﬁﬁ
electrically |nsulat|ng Iayer mhlch 2 a'sposed betmeen sai d base and said
heat sensitive adhesive |ayer, said netal deposit |ayer being disposed on
one surface of said base, and said heat-resistant

ABSTRACT OF THE DISCLOSURE

A heat sensitive jécket label for a battery is
disclosed. It comprises a base made of a heat-shrinking
£ilm, a metal layer provided on a back surface of the
base, a heat-resistant insulating layer provided on the
metal layer, and a heat sensitive adhesive on the
insulating layer. The base heat-shrinks at a temperature
at least 15°C higher than a temperature for effecting

adhesion of the heat sensitive adhesive.

Figures 1, 2 and 3

-

Sheet Has Been Re 1aced

"I,




32 velectrically |nsulat|ng | ayer being disposed on said netal deposit
{ayer. 5. The heat sensitive jacket |abel in accordance with claim 4,
wherein said heat-resistant electrically insulating | ayer is nmade of
synthetic resin whose softening tenperature is higher than a softening
tenperature of said heat sensitive adhesive layer. 6. The heat sensitive

j acket | abel in accordance with clalnL1ELULLher conprising a netal |ayer

di sposed between said base and said heat sensitive adhesive |ayer; said
nmetal |ayer conprising one of silver, tin, and nickel. 7. A battery with a
jacket 1abel, said j@é& | dpel conprising a base made of a heat-shrinking
resin film and a neta ayer and an adhesive | ayer which e di sposed on a
back surface of the base in this order, wherein said adhegive |ayer

consi sts of a heat sensitive adhesive, and said bage is jgde of gresin which
heat -shrinks at a tenperature at |east 15C higher than asenperature for

ef fecti ng adhesi on o ZZA A AR B NA AL X J N eAXNEZ T NEX ZZ Lz nat t ery
with a jacket |abel Pr3

.
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withH claim?7 further conprising a heat-resistant electrically insulating

vl ayer between said netal |ayer and -33- said adhesi-ve |layer. 9. The
battery with a jacket 1abel in accordance with claim7, wherein said netal

| ayer conprises one of silver, tin, and nickel. 10. A battery conprising: a
cylindrical body of the battery, and a.jacket |abel which is wapped around
said cylindrical body of the battery:F&—é—ﬁanner that top and bottom ends
of said jacket |abel protrude beyond top and bottom ends of said

- cylindrical body, said top and bottom ends of said jacket |abel being clung
to top and bottom corners covering the top and the bottom ends of said
cylindrical body by heat-shrink, wherein said jacket | abel conprises a base
made of a heat-shrinking resin film a nmetal |ayer provided on a back
surface of said base, a heat-resistant electrically

FIG. 4




dnsulating |ayer provided on said netal layer, and a heat sensitive
*adhesi ve | ayer provided on said heat-resistant electrically insulating

| ayer. 11. The battery with a jacket |abel-in accordance with claim 10,
wherein said base heat-shrinks at a tenperature at |east 15[ err]C higher
than a tenmperature for effecting adhesipn of said heat sensitive adhesive

| ayer. - 34- 1f Thgibattery W th a+aeket |abel in accordance with claim
11, wherein sald Gﬁat esistant electrically insulating |layer is nmade of
synthetic resin whose softenjgw tenperature is higher than a softening
tenperature of said _heat sengsitive adhesive layer. 13. A battery

conprising: a cyl{ndrical dy he battery, and a jacket |abel which is
wr apped around a Linfirik bdf? QY t he battery $ magher that top and
bottom ends of safld|j acket |k pr ot rude beyond g% and “bott om ends of

said cylindrical [Body, said [g#¥ and bottom

+ ]
ey
o
C

FIG. 7 |
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ends of said jacket |abel being clung to top and bottom corners covering
theto ds of said cylindrical body by heat-shrink,
wherein said jacket | | conprises a base nade of a heat-shrinking resin
film au“ﬁ I E‘“ ided on a back surface of said base, a heat

sensiti _ t provi ded on said netal |ayer, and a heat-resistant
electricil 1y insulating |ayer which is provided between said netal |ayer
and said heat sensitive adhesive layer jt,0 cover at |east the top and the
bottom corners of said cylindrical body.

12. The battery with a jacket label in accordance

with claim 11, wherein said heat-resistant electrically
insulating layer is made of synthetic resin whose
softening temperature is higher than a sdftening

temperature of said heat sensitive adhesive layer.

13. A battery comprisiné:
a cylindrical body of.the battery, and

_ a jacket label which is wrapped around a
cylindeéal body of the battery in a manner that top and
bottom ends of said jacket label protrude beyond top and .
bottom ends of said cylindrical body, said top and bottom
ends of said jacket label being clung to top and bottom
corners covering the top and the bottom ends of said
cylindrical body by heat-shrink, wherein

said jacket label comprises_é base made of a
heat-shrinking resin film, a metal layer provided on a
back surface of said base, a heat sensitive adhesive layer'
provided on said metal layer, and a heat-resistant
electrically insulating layer which is provided between

F

said metal layver and said heat sensitive adhesive layer to
cover at least the top and the bottom corners of said.
cylindrical body.
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EXT OF THE ABSTRACT

- AHEAT SENSITIVE JACKET LABEL FOR BATTERY AND
BATTERY WITH THE SAME

A heat sensitive jacket label (10) for a battery is disclosed. It comprises a base (1) made of a
heat-shrinking film, a metal layer (2) provided on a back surface of the base, a heat-resistant

- “insulating layer (6) provided on the metal layer (2), and a heat sensitive adjesive (3) on the
insulating layer (6). The base (1) heat-shrinks at a temperature at least 15°C higher than a
temperature for effecting adhesion of the heat sensitive adhesive (3).

Fig. 1,2,3
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