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Silicone-Free Rel ease Filns Background of the Invention ﬂw&ﬂfﬁ%ﬁ
i nventson relates to silicone-free release filns 5 having |ow force

rel ease characteristics which are made of - 1lthernoplastic materials,
especially substantially |inear et hyl eni c pol ynmers and copol yners. The.
i nvention incl udes pressure-sensitive adhesives in the formof solid and
f oanmed films, sheets, and tapes produced using the release filnms as 10
rel ease liners. The invention is partHERMEATE \COMPRESSHORI N t he producti on
of release filmnms, release liners, non-stick carrier webs utilized as the
casting surface for adhesives and foarns, and coatings for paper and

pol ymer liners LVES. ... ease filmor release liner is a
conponent of a égéFgﬁﬁﬁgbeﬁﬁf?ﬁﬁmE§¥§F§6@§!on, e.g., pressure-sensitive:
adhesi ve foam film ich_f Lon r iLve.carrier far. the
film during handlingmghg‘gfggéég 5?V?§§§P§I%%§%%§% F% S%&?Hﬂ? e
separated from besbyenEbhmeapdigk ok aetashbe2ek aha? i l.gx fglm
construction pr?gya?o the gpp icati%n gﬁat%g %8%fi?n}tééépgﬁ%g%ra%§g fh%
many types of rglgRasgetifctémprdssor Wwhereill 8deeador JNAUSILbME e
categori zed according to the peel force required to separate the |iner
from a presssrethereifieasbbltehaleghyeughaivhd chage baldeissrAgHtebd asd
condi tions. The nost desirable release filns for pressure-sensitive 25
adhesi ves (e.g.fiadbbei statofti th ar eompregsiponmeehbadismal cont act

w thout thermal or chem cal activation) have a peel .test release force
val ue of |ess than 39 g/ cEigo. 32ipbs/ verkical crpssnseditdonad vidnstry
standard peel test. Release liners, and filnms for |ess denmandi ng
appl i cations, seRPwWhRJtAcFRELPYOSALEDIChermeairy compressed Adadsi ves, or
facestock for | abels or printed materials or surfaces requiring
protection duriFgPreserkf Bergetig FOMBrei§orfaishsy &orerefdd 983 atO%A ues
much hi gher._e_qQ. 5 g/cm (0,308 | bs/inch).and,up_to.peel, val ues
Cypical foriowattik, FiatRee ernaparranunessl 1 15 g, Aikaad o

t hernopl astic j typi¢ally L.bi . I dhesy e, rel ease force
val ues t han ar28%§%%%+§5reaf%§ b mggggés%%elge%sggg&g%édﬁésﬁ e & %gggé

films. For exaspie;sMRdbyit ho1deNSi i aobxﬂ.gmégg%n( nliighi? KI0WY 35

MRLX from Atl anti s Pllastics has an averag orce-to-rel ease inthe
71-89 g/ cm (0. 4orank shaft(- 8263 a suppoPtinhPmeRebY," N48 a %?ﬂﬁﬂdyﬁand
undesi rabl e, high rel ease force vaFues are disclosed in U S Pat.

No. . s-A-4, 339, 485 p@dabolt. 4,425,176 for |ow density

et hyl ene/ al pha-ol efin copol yners and bl ends of these copolyners with
medi um denslsy pol yet hyl efir FBg.uS¢dthe metezs@ hndethel compressaion
sensitive acrylic adhesive articles. Hi gh pressure sensitive adhesive

rel ease force mechanism 3rarei bohseddifiothe blosedr sogsadnerod ,dansl ty
pol.yet hyl ene and al pha-ol efin copolyners in JP-A-94-99551, JP-
A- 93- 329985 andthis /compressor. body formed by the motor 2 and the

compression mechanism 3 is supported via the springs. 5 bj
the supporting members 4 disposéd on the inner wall of

20 the closed container 1. The stator 21 of the ﬁotor 2 is
tightened and fixed by the bolts 6’ to the compression
mechanism 3 through the bolt holes 211 formed in the
stator 21. Tightening is generally carried out at three
or four positions using the bolts 6’. Rotational driving

25 force generated by the motor 2 is transmitted to the



10 A new class of |ow density polyolefins manufactured utili zing

net al | ocene catal ysts ("netall ocene polyners”) are inherently tacky, blocky
and sel f-adherent materials and woul d be expected to yield even higher

rel ease force values frompressure sensit+véd adhesi ves than the

conventi onal polyol efins described above. For exanple, W 95/00333 15

di scl oses the sompyessiamineghanism vl the ereaph| shatt 3b-make flexible

fil msand packages, such as heat_ shrinkable film for packaging food,
Commerci al Iy used preni u§he &d ok each LRkt 161 ks fBhreaded, -and, the

iti dhesi I fabri df I I . )
sensit) ve advesl el Nissie 8 SASNLSLS] Lpome {1 uer Spoirere or
h I t e O for, I US. . Pat.
VRN AN AL S S Y TS S
fl hyl I . d I I
[ soroet byl 6ne RSRNG e ond ARy (G590 BBLY" Shfal | desaetiy! v

pressure-sensi g 231 2! ;/%31 i fhainsy 1 @h?éﬁﬁﬁop%l Ps 1§ig§i¥ﬂgh)

range, while si i cone coa pol yester (MW as an avera orce-to-

rel ease val ue idanthy Yab@d¥ FRAD e obkdd didmdEd s8NEke bolt 6’. These

rel ease filmmaterials are affective, but have certain deficiencies.
Silicone mater inphs ,Melfal & 1 iHetdard) scdad eraicds eigathéed over into
the finished product assenbly containing the adhesive where the
silicone muy raditational helefticnmshigpee dsettedmetlralisslvcholase2ikre W th
t he application of paint or other coatings and conponents, or

present defléct Sammed sttorthyeeronstow! pimitions of chetsBatons2bndhg.

The cost of FEP and PTFE is a deterrent to their use as disposable

li ner. in adhedhee sfanenw iRt (net showmk that faxerfponedert BhEeeyPrcal |y
used as release filnms only in expensi ve speci al tx afgl ications _ .
requiring very i9ugh PositigRs ok the (eAmprerelon mechanism and in which
2[err] DED SHEET

‘beNtp  the Hgpaded portiongh, thahgihlt oif Bereteds: they sgtav
fil i il i - ad i d
el odar© PT THolge can WY M Yhdd il NS HIPT NOTLETIRT LEnSHERETCS PU

Pat. No-A-§,508Q Iag.t‘frg HRE A% torf WE{&Vbd %ézaﬁté@”ﬁ%ﬁérﬁoﬂ% essPbhnt ed
"or electronic compone er e of a

circuit boards nts. Anot exanp

non- adhesi ve sydcami's efse material, a car boxylic anhydride
cross-1linked ethylenit polynmer which | eaves a cl ean surface after
peeling, is disclosed ingdinetic compreédddts df such a(eppbyfacsioh are
acrylate esters are suggested in U. S. Pat. No. - A-5, 393,608 for use with
pressure sensi tdommoadhesised f agred have hrécemc Iyl lbese desceibaduda are

provi ded. : . I't has been discovered that a selected class of linear,
| ow density et Jdpanese@atent Unekawpued nkwisl ittt ibon cidsed4énH486 and

uni form nol ecul ar di stribution have excellent |ow force rel ease film

properties 2hd 4rTAB1 4is andhJapaness Ratent Pybkieabiben Nap c8sé0BPRers in

adhesive film production wthout a .Silicone coatipg.. This cl ass
i ncl udes certain of the nHWtII’e }I%T‘%?Ib%e?@“'%?%‘é?sognmﬁ "E‘goﬁﬁ t acky,

_bI ocky and sel f'::'onstruct:i.on, the gap between the stator 21 and rotor 22

of the motor 2 is ideally uniform. Under actual operat-
ing conditions, however, if this compressor is subjected

25 to an impact during manufacturing or transfer of a
product equipped with this compressor, the stator 21 may
be deformed as shown in Fig. 6A or Fig. 6B, thereby

preirenting the gap betvIreen the stator 21 and the rotor 22



20 adherent. Thus, the |ow rel ease force values from pressure

sensitive adhesives described herein were entirely unexpected for this
cl ass of polyneric materials. The invention is a release filmfor
adhesi ves conprising at |east ons olef3 nt ¢ pol ynmer, characterised in

that the release filmis 0.01 to 0.5 Mmm 25 (0.5 to .20 mlesl)tigs‘?n}r hi ckness
and has a maxfnem beirgsanifpgm.vaThe geagen forythig dsA 5+ in an

I nstron Model No. 1445 Machi ne adhesi ye peel d tte t Eitt"’oa fil m%hécrllmess
of 0.1 to 0.1Ehanftatermils Fompra sefe laginaked s RAGRE 512D 5 HFS near

t hyl eni | havi ng.a density . 8 e / d
iendgxe(r)]:‘ .Cpgloygggggllg\éli“; &Smggg?:: é’xsés tpﬁa&)rog'r%% V\ﬁ'e%r glrcgg}lh@'%e e g 1(‘:|CI %ni San
substantial | yﬁ%‘%‘igFreFH%‘e%hlel i¥%er dismeter B d yJ]@tﬂB’ié—‘f!ﬂ pol ymer

may be a poly ne of a copolymer of e ene and at | east

one Conbnoger thg{%%ﬁ%ﬁfgﬁg&yg A BRI ithe Tt hdf0B (8 GHOUD

consi sting~35 tene, pentene, hexene, nethyl pentene and

octane. Bl e“ﬂ%l%f st'hﬁia REleY Toner BG4S HE the bolt Mok rElEase film

may be a nonolayer fi'lmor may further conprise an even nunber of

pol yneric fil pphakghentay,Nalfedndlsteel platds;, lwhitth tarermlackd ain

mul ti-layer construction having two 36
AMENDED SHEETorder in the stator 21 shown in Fig. 7A) Rix% ERubjected 3263
rel ease surfaces, each surface having a nmaxinmumrel ease force val ue of
39 g/ cm (0. 22ahbdmpact), ahey fsitamtt Hiccleddsie din @rden to defamm (gbg nj| s)
in an adhesive peel test. The multi-I|ayer construction nmay conprise at

| east onelPol phartior 2L,masaydowrs ithPichg B+ ensil e nodul us at 5%

el ongation of at |east 8.27 Ma (1, Zoor‘féie‘? for nechanj c_a# ﬁu ort.

Thi s nechani cal support When jthesstakpic b hg LAY Hmks HIQHOFERi ¢y

9l o) he S R e HRE PO | S T e oF O R

g/ cc). e p OfTpT i iI'Tns of Ot her

pol ymers 10 or_conbinati ons of pol yaer as.y ' L YR&OpKLENe

Ior p?I gng;h%ﬁ@#@n@?aﬂfvin g‘r‘gf:e%nsf?e&r% r;é us’ grff%;o Z’i o%g%%.?%nyaé i-Of ?t
eas - L - j QHE ! 'gdrferdtdd 'HethdEy €RESsEater Wt er

| ayers havi ng?nagneé:ln,rcf eartetn maxi nufmiraife%se force values to forma

differentihal LgleasR fWddBr B2 to caudld LHYSFSITSwEhGOprobleniss

pressure-sensitive adhesive tate conprising at |east one |lamnate of a
pressure-sensifjiyve adhesinen |energap becomds ssmarbee-thee aespastfiedm
|l iner, characterized in that when the tape is tested in an Instron

Model No. 1445dihed) ladirmagneteid nebse iscgemeéreated. filmliner has a
maxi mum r el ease force value of 39 g/cm (0.22 Ibs/inch) 20 fromthe
pressure-sensi(dye adhesSirece ayhee moter f2|sideiendeef theocrank shafy 15
(4-6 mls), and the release filmconprises at |east_one |inear. .

et hyl eni ¢’ pol \Blerishaatheupprrked \anq ?an BEEe gEEeel ¥ otBBoTrgrer 24d18n

- index of polydispersity of |ess than e-sensitive

5. 0. Th
adhesi ve t2fhe prdlask b that raxeq L the) FEatoR zéhéﬂswgésﬁzgflg for

Si i nt | igles. .Th | | ed f b
upph d i n bReHE Rl FaiSe AR PEe EnPaEkEe ana chEPERERK 00

using a layer qf_4.h I J rshS1ininf’ ly in the
for mgof a gol i% aoért 53 eg%?%#gﬁ%%ﬁofggﬁ%%ﬁqwﬁﬁié lD%é%%Pﬁ?laoEBg’faéta hé Drawi ng
30 Fi gurghlrOrapbl £/ hy débtisdnat efst heréghati OBREI Ahbelwag of

the end of the crank shaft 31 increases,.and the shaft
25 receiving section contacts the crank shaft only in its
one side, thereby preventing- lubricating oil from being
supplied to that area of the shaft receiving section to

cause abnormal wear therein.



the density of the polyners used in the release filns of the i nvention
and the filnms release force values for release froma

pressure-sensitive adhesive. Details of the test used to generate
Figure 1 are provided in Exanple 9, below4 35 Description of the Preferred
Enbodi nment conventional |inear ethylenic polymers and/or
copolyners  (3have goodifatthesdsformasips: pi dhexstatoratdd afethe at ures as
well as . to thensel ves,at room and ﬁl evated tenperatures. For this -
reason, anti-BPERR 4gifit SXLrgmer; Shgqgpp PeLtvEeD [§tator 21 and the

41 ANVENDED, SHE

\PENEP  TOtOrG23.Bgcomes sgigsapg CHE SEATREr 2k SORARRhe
difficulties 98£&%92 processi ng and during the w nding and unw ndi ng of
filmrolls nade ?Fon1these polymeric filns. W unexpectedly discovered
that in cogtrast to the o : LS kisC f J I ol ¢
certain | i%ear | ow dens?]t% ﬂ?ﬁ@f‘:’éﬁ?? %gl Prrl%r xsn‘égg% gtrd %ilcggtﬁc%ne%g;fiq%ns
exhi bit excel {gaiuseb&apg, PEBRPCEkhAPIE!, ORhe £ol18%inG° AT ilon'.e adhesi ve
surfaces, for exanple, acrylic- based, pressure-sensitive adhesive
filmns. : As usedrherpines Lkou/g?hﬁgty pol yet hyl ene" refens_to(iq
conventional branched pol yners of ethylene having a density of about
0.910 to 0.92bn%hisabéquatient] C. "Mediumdensity - pol yet hyl ene" and
"hi gh density pol yethyl ene"” refer, respectively, to linear ethylene
honmopol ymers havi ng denBi Lisemagnetin phélr fogeeqf about 0.925 to 0.940 g/cc
and 0.940 g/cc and 13 greater. "Linear |ow density polyethylene" refers to
t he cbhventi onal clBxsisfapuputent dipmeternefr thel yosos ,of et hyl ene
having a density no greater than 0. 910 g/cc. Were these density
classifications are indkEal@dafr dpmipehgfeithickpryfsers  the rokey,inci ude
honmopol ynmers and copol yners of ethylene with qQne 20 or nore conononers.

Li near 1 ow density et hyP8nt8 ﬁoW?ﬁé?§1§u%h35Igepﬁﬁtage in the rel ease

films of the invention éhereinafte "LLDPE'%incIu%e S $§tantially
linear polymers of ethy¥eh, 2wftR %?tWF?ﬂoﬁ e REATtOr SPdn§ g E&rS¥oner s,
havi density f 0,865t |+ i ght
i stribution Preferred® taofBRaREnt foom S3uARioR 13y CHe HE bt 10 O

[err]-clefgnsopleRe mowfeiﬁéiéﬁgéégﬁtﬁétli 0 tHePBLERRM qiWd t%ﬁl g LLDPEs

preferred for use in‘the invention are those polynerized w

netal l ocene théatatysibr 8RYtheDrEmiadted thecRAEESES LY iderealslsAnd

nol ecul ar 30 wei ght distribution and yielding acceptabl e peel test rel ease
force val ues hagmepiespul k- fopset ineredbesi.veIsuibathusmiypbetant wed.

As used herein, "netallocenes"” refers to polynerization catal yst systens
such as the syasimbainsthesgapi g 8tSa Ppecifided 8Blae5, 191, 052. Metal | ocenes
are conpl ex conbi nati ons of a netal at om conpound with cycl opent adi enyl
groups (Cp). The netal i ccenes are a "sandw ch conpl ex" arrangenent of

t wo roups and a G oup |V Transition
< g SﬁhMARY OF THEpINVENTION

20 It is an objective of this invention to provide
a hermetic compressor that improves reliability by
solving the above problems and maintaining the gap
between the stator and rotor of the motor at a specified
‘'value to prevent abnormal noises.

25 To solve the above problems, this inveﬁtibn
provides means for forming in the space formed by'the

inner diameter of the bolt hole formed in the stator of



5 WO 97/ 35719 : _
PCT/ US97/ 03248 Metal (Ti, Zr, H, C). Such catalysts are al so naned

"single site" or "constrained geonetry" catal ysts. The netal |l ocenes
differ significantly in structure and reacBivity fromthe conventi onal

Ziegler-Natta catal ysts used in the conventional 5 polyfgerization of
et hyl ene pol yriets BHePE ARA yRle souterediangier| PEcERBsPPYS 85FRYed el d a

narrow nol ecul ar wej ght distribution,- i formchajn Iena&hs, niform
compnoner - dSTeIe i PAFESE PRRCROPBRLLIST ER&RnLARIOREWEBEMECISNSi ty i n
t t t ti | t ts f Ay | i I L2l h
mgH F‘Z;:eng o Ye%%‘%&ﬁmé‘éééréf Fhe cHh¥asted B rf;%fﬁs PabPl ene |
catal ysts are si e site cata a c 0 e orientation o
each xnnorreri caﬁ%headdirbefo&%#e{é%ér p%?y%‘r@%lgo%ﬁaﬁﬁiéﬁe LLDPE material s
q d wiih th : i . bt |
Gl 15 ol yrer ol eci Sy ibdng Y infel e ShGEEOSE! LERB ity B! Of

simlar conposifd Qi to¥PBué CPS! NB{RpREEPESCENNDIE then§5§| bae&Ben the
catal ysts contain | ong-chain branches  wthin the = ethylFene backbone of

t he ol ecul es.gddts®EAdSthe CAOMERI tONBE maihtaghed! aw danalmysieol yet hyl ene
typically does not contain long 20 chain branches. Conventional ethylenic
pol ymer s have consttnt vabu@pstheoelby prevenbingovasidudi preblamgnidhiecant |y
i n physi cal and nmechani cal properties, such as crystallinity, from

met al | ocene pdig/ e sinexeage simshagnebicypebli fareat nol ar conposi tions
and average nol ecul ar wei ghts. For exanple, the 25 netall ocene catal yzed

LLDPE materials useful in the filns of t he invention are anorphous
thernmoplastic materials, having a - nuch | ower crystallinity than
convent i ol |BRIdE Qﬁﬁ¢%ﬁﬁ§¥@§ OF THB| DRARINGHe. Li near ethyl enic

pol yners and/ or copolyners w h,densit¥ 30 val ues greater bhan 0.900 g/cc .
do not provide force-to-FtFeaser® 2 GEPERsSPEELORAANVLPYERIFIRE 989/ cm at

For ce- Lo 1 ol ool ity o A heeHiT cafpiStiot =CREEIEAT, by’ FBtes bel ow

0. 865 g/c j point the force-to-rel ease begins to increase. 35
This is ill us§¥€g%¥¥%égaﬁ gure 1. Fil ms nmade of substantially

linear ethylenic polynergigs, SR0ARE SBPQL¥EBiBeVh! BpdeRgikyekamplehar
0.865 g/cc are soft and difficult to handle. Therefore, use 0Of such

materials 1 a rdBIEESHsHip Bethséni & boPtaghdical bolt hole formed in a
6 WO 97/ 35719 - PCT/ US97/ 03248

Anot her not ablstatanbixdimiter dycohdingDEEstheeflihstebnbodimenthghown
decrease in force-to-release values as.the pol ydi spersity index
decreases, witintFigst¥ength of this correlation increasing as density
decr eases. As used herein, )
' : Fig. 3 is a partial cross sectional view show-
ing the main part of another embodiment of the hermetic
20 compressor according to this invention.
Fig. 4 is a perspective view showing a specific
example of the approximately cylindrical member in
Fig. 3.
| Fig. 5 is a vertical cross sectional view
25 showing one example of a conventional hermetic

compressor.

Fig. 6 is a perspective view showing how the



5 the index of polydispersity (IP), is a value equal  to the ratio of the
wei ght average nol ecul ar weight (Mv) to the number aver age nol ecul ar
weight (M) (i.e. IP = MV V). The LLDPEs preferably have a wei ght
aver age nol ecul ar wei ght in the range f& om 50, 000 to 200, 000, preferably
from10 75,000 to 200,000, and nost preferably from 75,6000 to 150, 000.

The LLDPEs pru@terbsiakaveofinthedeenyensirpdils tlq Coempressey 5. 0,
preferably less than 3.0, and nost preferably |ess than 2.5. Two
or nore LLDPEShowy BB BigmdédifogefREMmeto formthe 15 release films Snall

gquantities, e.g., 0.01 to 10.0% b wei ght, of other t.hernmopl astic
materials may be bIendeHlﬂFtth apfe 7B BEE PSr&EPES VFhXP%ﬂﬁa%kﬁﬁ%ﬁﬂa

density of the blend remains i,n .the 0.865 to 0.9200.g/cc yange, and the
fil m nade :r"i‘o’H?Fﬁed‘BFEﬁgﬂhﬁg geﬁﬁﬂ“ﬁ%ﬂPF‘eF 9L 8y gg‘%‘al%‘e of 39 g/cm at
20 a filmthickness of 0.1 to 0.15 mm The term "ot her t her nopl astic
material s" refers to materials chosen fromthe fol |l ow ng: LDPE,

convent i ongl bkEEﬁipﬁgﬁﬁ’oﬁDﬁﬁE gﬁgF%thR EMBOPAMERT® | Ns and their blends

and al | oys. er conventi ona | m addi tives, processing aids, 25
pi gnents and the |ike npy BabaddRdntOoofheniel easenitilon iis Y&ddribed
quantities, e.g., 0.01 to 5.0% by weight, provided the density of the
LLDPE remai nsusingh€th€. 8eawlifags8.900 g/ cc range and the rel ease film
made with these additives has a nmaxi mumrel ease force value of 39 g/cm
at a filmthickness of Pig.td @slé cwos30sEetibnah viewshowisyy laneed
usi ng techni ques known in the art to permt high tenperature use.

Fil rs may be embodimentspfigavhermetiti compresses agcordiaguitemtisnown in
the art, including for exanple, extrusion and conpression nol di ng.
Wiere LLDPE binvieBtiem.usReferpacesnymexad faflesd gnateshp &Himiad t he

polymers in a dry mechani cal m xer at ro tenperature, or in-a nelt
M Xxi ng pr bR@sgame CPNRONENLE, as, 1%y ¢ s gh?@ﬁ tﬁﬁbﬁ?@%ﬂﬁ?ﬁﬁ¥ence
prepared and | caded.into in_sgrew extruder, . ted to a
7 VEP@?F@%?lyltﬁ Eﬂglr escrlpklon omﬂ%%%d% PCT/ US97/ 03248
nol ten stage, extruded it r nd Rt jfor I

In the alternate, bl end;[ﬂg%})lﬁ’gpgﬁ'gﬁergé g%%%?’%r}g;l lrllllgryloe? h ﬁ&%?er%%%

addi tives mygbengelbeyftn' nd $oRake nBUe WS riX IokitodtiicH deHditidn | M

bei ng extruded onto a flat casting extrusion die. ere the

rel ease fism 3sifa WANCAAtAeOthirbaaRdOpoFRi®on of @S BY1tP®@ Vieric filnms, a
coextruded blown film may be manuf act ured on equi prent known in the art.

In a preferregctéwedhodsntnt the conveatrdongAlBé>hiBAtle .| afheatpertidm may
be manuf actured. The A layer is the LLDPE material suitable for use
as an adhesi vefr theabeltubf hetwieenciitsahdad@nd [thyeaded portimhas cul
support pol yner, such as HDPE, or . sone other extrudabl e material having
requi red nmechiarger dipmeser thapr &her thaeaded Rortdens thq@RAwide @port
for the LLDPE rel ease film This |lamnate neﬁgfe manyf actured using a

three layer suffdeieptdvopagirev,fPase hatwasy the Ralht dde A4t Rfate to
col I'apse 88 | i:ﬁ(eel Ltggol;:orzT %fs It?l%' ?nolt%rlr:'i r}ata%% ftihlembohl.atvi(fI 9 two
Means for providing such a narrow space may be
achieved by increasing the diameter of the bolt 6 along
its length including the threaded portion, but this
increases torque required to obtain a required amount of
25 tightening force on the bglt 6 to reduce productivity,
| and degrades workébility in introducing the bolt G.into

the bolt hole 211. Thus, this means is not preferable.



surfaces with a release force value of less than 39 g/cmat a 20 film

t hi ckness of 0.1.to 0.15 mm Foll ow ng manufacture, the filmis, in
effect, a five layer film (A BA2BAI) because the i nner A2A2 | ayers heat
seal and becone a single A2 |ayer. - 7TAKxsimlar ABA filmlaninate may
be manufactured using bl owmn fil m coextrusion or _cast fil m coextrusion
equi pnent kno@h bhej Gopkgagyy it is adveptageowsyhpate the O%e%xt r uded
into any desired t hi ckgess

| th, wi.dth fi tiar
det er mi ned bydiametgrifpé, t Shégf\‘r’g 9p§’°¥rt18ﬁ‘d%&sg:%rn?al rat %n%?mall?r
i ts. d_enbodi t, .1 L filmis f
0701 50 to 0. SBRRmtPeBsBEothE BOFEIoR, HreRAbe WR BRI, 0 os T

to 0.15 nm (2 1| i.n thickness for release |liners used ~in the
typi cal rranuf%%fgﬁggg%f f:%g:'é:%ghr.e_ sensitive adhesive tape rolls. The

sel ection gf the parti cilah ithgkes trdepeiipdinne, cHhdiiz a nul til ayer

construction is used, t type polynmers 35 used, whether the filmis
cast or extrugedmedBe bheot Ye OportiofXbfUEhe€NboddeobbewebaCi®ss. As W th
a nonolithic rel ease film nultilayer filmconstructions are preferably
0.01 to 0.50 threBHeA0pdritdodlaiid hlead st Jprefedf alan thdoutes). 15 nm (2
to 6 0- 3263 mls), and nost preferably, 0.10 to 0.15 mMm (4 to
6 mils) in dikheekreps.of the thréadédvwpogtibe entr aimostobqaatfli lbm havi ng
the required t hi ckness, the filmmy be cut to the required size and/or
5 wound upon theelihnes HdametexrolD0 off ttiyee boltbdidde &A1Y vfarmed in the
handling, e.g., coating with an adhesive conposition, solution or foam-
or use in#0st statby 23a,t e shownadnuFdgof 2R Hey furthengigyaill. Thus, '
Force-to-rel ease values of the filns are determ ned accqrding to tagelo

fol | owi ng prowk@nr Ehesbelitnfudsr iasertes indg ithe Kl hele etk ¢ i
adhesi ve rel ease |iners_(an _|nstron Mdel, .no. 1445 hi adhesi ve peel-
test). Sanpl ebodt heig 3|(-lll 5o Substantial 1o I\égﬁ’%.r@‘? g’%ﬁ'ﬁgﬁm are
cut using a standard_device . for tting.s | s . 2

i nches) ?n Wi BPH ©38 AScHiE a\&rL'l'é’h slp%rq%e%ﬁ%%g t?‘éépr%smeén isn%rf&éé

di fferent par a hesiive ofial I I, f (:5&[. and
back of each %?‘n?éﬁe%oiio %tl\eéstzfel&. QFLdg the os‘gtnepﬁ es%%fa{;geplclsfe)d% }%eo a pfg?r_(lzast
sheet (supgtr ageih@n%oalta%e%étween i sidaied ?wjdfbﬂ afid medd ne (nodel
No. 1445) capabl e of operating at 101.6 cm (40 inches) per mnute

cross-head speed 20 wi trh fHlairGRT,dahes Alerict GO Erign 2A3. 2fKghak pound) -
full - scal e | oad range. The filmbeing tested is clanped in the top
grip of the npekitienaed the Dol & whkltethds the dtéord pameter D, As t he
cross-head of the machi ne noves at the preset speed, the filmand the
substrat e ar ehalllifowed mores ahamttheatlemgtdt wilthe bolmihdlaeicdtkd tingte.
Force-to-rel ease readi ngs are taken from the chart recorder, and any
spi kes in rel dsse thee laminateshdhickmess dssiahdilie stakers 2lch as air
pockets are noted. Tests of the rel ease characteristics are perfornmed
at room t @@perature Conseanantlape el RARE oM PhEhe LAbhpb cghiehs)

ot ] o o e hel el ity Eib) B BRAE 08 VA AL
oboer e 10 neboge R A Yodst N 401 SR e I LA °
Pested a0, 1500 FFATTTiAtss TS PHALCH oF (e offB f whiidh 13 (1 5,
g/lcm will hayea f QiGh i%d L&iss \6F WrdfidPOlthe center in the
25 direction of its thickness) and which is remote from its
- fixed portion is subjected to deformation as described

above. By occluding the bolt hole 211 with the rigid

bolt 6 at least in this portion, the stator 21 is



300 g/cmwhen the identical filmis tested at a sanple t hi ckness of 1.0

mm A : 9 | WD 97/ 35719

PCT/ US97/ 03248 The foll owi ng exanpl es are provi ded as an
illustration, not a limtation, of the 8nvention.

Example 1 Control sanples of 0.1 nm (0.004 inch) thick nmediumb5
density pol yeprevenselRExom heing definrmad evemitfatitant$ SubJerteditQ. The
force-to-release of this filmwas eval uated acco di n o the procedure
det ai | ed abovenf émpPaskpar FThilfe SCXVRF J& &Xowd ‘{ ‘g"'l’ tgﬁ‘g'f ®m appear

below in Table 1.

10 . |
sanpl es of fi PﬁFﬁ&F@lﬁ&nu%t%E%n%lbjec%oﬁﬂle?ﬁ&g o ?ﬁ:%xé%?t}%%ntro
d t | tr.oth &BS0 f
Chont ol p?ﬁgép Bon chp 12, %ne"%ea%t he, %%ﬁe%%?es%#ﬁe{*fg‘h#gﬁrus.on i ne

cont ai ned I e Eﬁi st £i eredfiv fngol |
stack 15 ddwn® resgh&dt‘g)rﬁsglt \g‘hgog{ cf ‘Jz;é %rctﬁﬂ l?l naIFQ n? The §

ext ruder -scre\fge% f?‘ 5.08 cm (2") d| aneter and a length to di anet er
ratio (L/D) o The conpression ratio of the screw was ‘3.5:1.0.

-The screw rotated in an gixidd!dafe AIte¥ Dfametert NGf seli@ pergidn dhethe
rotational screw speed was 7 rpm The 20 barrel was heated w th outside

el ectrical hedoars.6 Perween tiapainteddsd giorthiomaand| hexdtisnalmest
maintained in the °~ follow ng ranges: zone 1 (feeding section)
110- 120 [ err] equal0ta2Ghd cmrdy) diameter abriche lécvﬂettlmbes%bliohble

145-155 [err] C (290- 310 [err]F) 25 zone 3 (plasticizing. section)
160- 171 [ a0r] ©o1326 cMmdterhd Always screweshelnte rf%ltl%r$<ﬁ§e‘§eb 1Bn) _
180-190 [err]C (350- 370 [err]F) The melt from the extruder

di schar ged i neastidy mhan dhe Stat‘?‘? 1% e W}&‘Fﬁ?ﬁ 7 ﬁﬂﬂpFﬁ?ﬁéﬂnl nt-o

a flat filmweb, whi ch stak cal i brat ed ooled the
rol | casting S@%I’clsmﬁ?e "F\é'ﬁ'b AL TG | ? %l%‘W\E@ eﬁ?a:[n t he

a2 1T IS T f;g%f; e hfls iR LAPRERYG, ObahBe
tenperature Of %é% (}gxoc}énfrlg%ﬁé Q;E%@élgi?ox[l ﬁi]geééﬁﬂgtg 148ational

[err]F). The sur ace asting rolls was 5 meters 35 (5
feet) per #@%%&t&é@@%@%ﬁrw &K Ne&8r 0boft lholesmn 401804
i nch). The coo s wound 1n aroll, and then slit to the

requi red w dt Rrpandd£eue f dndisen@neheyél oot f6lir screw holes in the
10 WO 97/ 35719

PCT/ US97/ 03248:ompr£‘&dmrm@c}tmiszh edsecandl sechf imprevementwiis sodl set ed
accordi ng to the procedure detailed above. Properties of this film
difficult. |
According to this embodiment, the inner
20 diameter of the bolt hole 211 is significantly larger
than the diameter of.the screw hole formed in the
compression mechanism 3, as in the conventional technique -
shown in Fig. 5, so the bolt holes 211 can be aligned
with the screw holes easily.
25 Fig. 3 is a partial cross sectional view show-
ing the main part of another embodiment of the hermetic

compressor according to this invention. Reference

numeral 6’ denotes a bolt similar to the bolt in Fig. 5,



appear below in Table 1. Exanple 3 5

Control sanples.of a 0.05 mm (0.002 inch) thick polyester film which.
had been silicone coated, were obtained from Rel ease International. The
force-to-release of this filmwas evat uit-ed according to the procedure
detail ed above for . conparative. Properties of this filmappear below in
Table 1. 10 7 is an approximately cylingduigale member, and 4 samef 0. 075
mm (0. 003 inch) thick filmwere manuf act ured from a netal | ocene

catal yzed LLDPEmPEpEn§feas in thec@boveosrayingsohave e isame f r om Exxon

Chem cal Conpany. Thi s pol yner _has densjty af Q.900 cc,, measured

accor di ng tgpf9¥ﬁ§?W8 ?@?%r?ﬁ@ ﬂ"ltiﬁ é’g‘[et’ﬂ"sld(ﬁ?y LRRE LA PTEE T ruce film

sanpl es was identical tqQ that described in Exanpl ith t .. follow ng

exceptions: the extrude Ss ?’é’m&& 5?]?%54#1&% - a)ec"zéxyald{h_arréekfee?}fl? he

extruder had 3,BaiGbntoNthe Bt AildtlidHe the 'HdBA Wirdfod &1 (10
e. 0 It fol | ows:

i nches) wi e extruder processi ng. con i ons were as

zone 1(feedi ngheal 6%[ ey 1Qq )i ; :
2(mel ting/pl ag%lfc:éélj%g)% %QSB]e 4ﬁe%ﬁg %éﬂ;&ﬁsergﬁrtﬁ)on HE¥ween lztz)sne 3

(metering) 23gn#éaled’ bortlib20ah@hiad and significaB SREETEA Scligm 25
filmdie tenperature 257-268[err] C (495-515[err] F) upper
casting roll taepenakil didhet@rCofldhelddlar Holle 211 formed limetheasting
roll tenperature 38-54[err] C (100-130[err] F) casting roll
surface speedstat6rmamh,(2s5 iprighe conventiohed ftmalmiique edheowge i thi s

fil mwas evaluated according 30 to the procedure detailed above. Properties
of this filOm Fig.appeadnbshd® icaseablthere |i$ ad@igrifiqantly Gap| ut e
force-to- rel ease values, the filnms did not exhibit undesirable spikes

of hi gh r besweens shee innigxr srfaqe@f theypoljehpierdll and the
Exanple 5 35 Sampl es of fil m,vver%ynar%actured froma blend of a '
met al | ocene cRPAtyfednsemted grtd 3PNy momaatﬁ& . f r om Exxon
Chem cal Conpany.. w t.h_gnother al | e tal.yze

11 cy&tp@%}ggilgeﬂiefﬂy 1s(¥¥¥£eéﬂin éﬁ%‘Lolt h?le 211 to

PCT/ US97/ 03248 . DRE.« & Q%%‘i,f?c I avai l abl e from Dow

Chem cal C%%%&n?h%ﬁgfmfg%%ﬁﬁi 0 0 efﬁfgﬁé act TM 3033 conponent to the
Engage KC§852 conponent mi@s aJplroxrcAne oyl ina St fenibde 7 idrepared
fromthis blend of material s Using the équi'pnment and 5 procedure described

in Exanpl e 4. cylhadedidaldalenBeic et has 0 HPpricoHiEnatsely tO-shiapeige 0. 075 -

mm (0.003 inch) thick film were as follows: zone 1 (feeding
.section) 154nd&3 zont3l0cidHseradetilon and whicledie formed of a '
(el ting/plasticizing) 193-204 C (380-400[err] F) 10 zone 3 (netering)

232- 243 C (45matedfiedr haf)ing a spring eharastPristic 3ugmas stainless
steel, as shown in Fig. 4. The approximately cylindrical
20 member 7 is pressed into the bolt hole 211 of the stator
21 with its diameter reducéd so as not to jump out of the
‘hole. This allows the approximately cylindrical member 7
to be mounted so as to elastically contact the inner
surface of the bolt hole 211, thereby pfeventing deforma-
25 tion due to the slippage of the laminated plates in the
sfator 21.
The length L, of the approximétely cylindrical

. member 7 is half or longer than the laminated thickness



filmdie tenperature 257-268 C (495-515[err] F) upper casting roll

tenperature 38-60 C (100-140[err] F) | ower casting roll
tenperature 38-54 C (100-130[err] F) 15 casting roll surface speed
0.76 npm (2.5 fpm The force-to-rel easdOof~ this fil mwas eval uated
according to the procedure detail ed above. Properties of this film
appear bel b& of ths stator 21 (Fig. 2B), and is fitted E(a\"kﬁeb% 110
Fil m sanpl es were extruded usin conventl onal , i nqlust rial scal e,, bl own
fil mtechnol ofplef 2dh. F&em fdce ande 11 |tSp Wﬁ’er%r BB LY ned

~from Exxon under %he nane, I?iactTM pI astoner, .and the foll ow ng grade
‘desi gnat i ons: ofpthe EG%" *3028, and 3033. ExactTM 4011 et hyl ene- based

pl astomer has a 25 dens%% of, h% S%[tq{lcc% ar}gs I &lse in bl ends

W th poI on efins to ove Seal’i ng - per mance an toughness
infil map SRS béﬂ@rl?olt 6 PLRedopRre has
a densi ty ggg@%aﬁfc %fgﬂﬂa‘hﬁ.es‘ gneII#for use I n nmonol ayer and
mul tilayer b' P tf h'ofI'ea%'ﬂ 43 WHi%h Ee&ﬁecta ok 3ACe 1y NOpI i gdFyéLne- based

- butene copol ynmer has a density of g/cc and 1s designed for both
monol ayer andmaed 3y ¥as beéip@ﬂﬁwira,d ﬁlié)\/hfb]ftl |6n x| tloat appeox Ui ri ng
excel | ent t oughness and out standi ng heat sealing performance. ExactTM
3033. i near’ emayedye dyadedidicraio memberhds fidenthie ybakt (hel® 351 fitom and
is designed for simlar applications as Exact TM 3028 copol yner. The

force-to-rel edts dotttossernd lats lesstewp ko cthe center of gravity of

12 WO 97/ 35719 .

PCT/ US97/ 38248he stadegvidi ng-haralie REIMUNG dhdi $ELWHob. EPPBperti es
of these filnms appear below in Table 1, The results,illustrate the

uni fornity of bedRg d &venhen Lﬁ-ﬂfsbi{‘?c? P ah pigpact ay haV| or) as

well as the decrease in foyce-to:rel ease val ue. with, r
density. prov%.d%.ng esired gap, l% \%lar, iR éﬁg lggﬁ (rarp }elgtwere
ext ruded usin e t i qnal @%ﬂ f ec ogy
1;5; om net gl Ihoc éé%fd l?ﬁ_lﬁggj%&@%;f ct %%s‘? lﬂf}%ﬁ%légagg?{r:zgnﬂ
Xon an avisng 2 PSR
L i o

and 4051. cont al an anti addi ti1ve manufactured by A
Schul man 15 | RGP &tha fierd M HRIMP-sE€0SE Hhd LIRS erbtdbAB290SagV@huat ed
according to the procedure detail ed above. Properties of the filmns '
appear bel ow ighel &iMbodimeft shown in Fig. 1. Exanpl e 8

Sanmples of filmwere manufactured from Fl exomer TM Pol yol ef i n DFDB- 1085
NT and DFDB- 9042 seni - crEisisal émbwed imidryt cvees a bapibt yeenfigbratied from

Uni on Carbi de Chem cals and Pl astics Conpany. These copol yners .are not .
pol yneri zed wistimid &0 mtmammetmtmmntmmahr'@eelmmuessbpwnLepEs

sui table for use herein which have been polynerized wi.ith conventi gnal
catal ysts. Th&iGrDH.1088 NEHSRRtIRRROR R EGLEPND. §BHSCts gPYCUEARY s
typically used_as an inpact nodifier for, Pol y ypr E Iene agd pol yet hyl ene,
a proper t PlniiR imle meang REPEIIHrEs RS ¥LM3atE3¥e resin for

vari ous nast%# c.he Q&&Dﬁ 9&)% O%élfg?relrlgfé 3, 4density of 0.900

g/cc and is typf J*9¢PSh 1 pac Carfier for
As described above, this invention can provide

a hermetic compressor that can reliably prevent various
problems arising from magnetic pull force generated due
25 to the reduced gap between the stator and rotor of the
‘motor caused by the deformation of the stator, such as

electromagnetic noise, abnormal wear caused by the biased



mast er bat ches and col or concentrates, and as a processing aid.:
Monol ayer fil m sanples were prepared fromeach pol yner 30 using the

equi pnent and procedures described in Exanple 4. The ext ruder
processing conditions used to produce 0.1 3¥m=< 0. 004 inch) thick filns
were as follows: zone 1 (feeding) 127-143 C (260-290[errL F%

zone 2 (nelti FgA%RES: o Ahey)shafk mered i -s9eien @dsthe contaghe 3
(metering section) 143-160 rQl C ( 99&320 err] F) screw speed

20 - 25 rpm between fhe,shat Iér?dtéféi FARAE160 C (280-320[err] F)

13 WD 97/ 35719

PCT/ US97/ 03248 . upper casting roll tenperature 38-60[err] C
(100-140[err] F) | ower casting roll tenperature 38-60 C
(100-140[err] F) ~casting roll surface speed 1.2-1.8 npm (4-6
fpm. The force-to-rel ease of these filnms was eval uated according to 5

t he procedure detail ed above. Properties of these filns appear below in
Tabl e 1. Exanpl e 9 A series of filns
wer e made by conpression nol ding as descri bed bel ow froma group of

experinmental and comrercial 10 copol yners having a density range from 0. 857
to 0.880 g/cc, as nmeasured by ASTM D- 792 net hod, and from sone of the
copol yners described in Exanples 6,7 and 8. _ Usi ng a conpression
nol di ng techni que, nonol ayer film sanples at a thickness of about 1.0
to 1.5 mMm (50 10 mls) 15 were produced by pressing resin pellets on a
hydraul i ¢ Carver Laboratory Press. (Filmthicknesses of 0.01 to 0.5 mm
coul d. not be achieved in the |aboratory scal e conpression nol ding.
apparatus.) The press has a 25 ton | oad capacity and 22.9 cm (9 i nch);
by 22.9 cm (9 inch) electrically heated and water cooled 20 platens. Film
sanpl es were produced by placing a 0.075 mm (0.003 inch) thick PTFE

rel ease sheet on top of a 22.9 cm (9 inch) by 22.9 cm (9 inch) steel
caul plate having a thickness of 2.29 mm (0.090 inch). A steel ring
nold having a 16.5 cm (6.5 inch) inner dianeter and a height of 1.91 mm
(0.075 inch) 25 was placed on top of the PTFE rel ease sheet. Resin pellets
were then placed within the ring nold, a second PTFE rel ease sheet was
pl aced on top of the resin and nold, and a second steel caul plate was
pl aced on top of the second PTFE sheet. Both platens of the Carver
press were heated to 180 [err]C (360 30 [err]F). The nold assenbly was

pl aced into the press.and the heat ed pl atens were brought together

until contact was nade with the top and bottom caul plates. Wthout
appl yi ng pressure to the resin, the nold assenbly was held in the press
for 5 mnutes to nelt the resin pellets. The platens were then 35
slowy closed to apply pressure to the nold assenbly, thereby forcing
the nolten polyner to fill the ring nold without air entrapnment. The
nol d assenbly was hel d under pressure for 10 m nutes. The platen
heaters were then turned off and the : 14



W0 97/35719 | | | PCT/ USQ7/ 03248 pl at en
cooling water was turned on until the press and nold assenbly returned

to roomtenperature. The press was then opened, anﬂlllmmulm di sk
was renoved fromthe nold assenbly. 5 12 = Releas Al re
measured by the procedure descri bed above, except that®tHe ganmle*film
t hi ckness wasWHATaB8uELAFMEPNES hi gher than the specified test thickness of
0.1 to 0.15 mm Ther ef gree_, fqQrce-to-rel ease,val ues are about 10 times

hi gher than vkues for AhBeZHRLiC) CONPFESTOL, "NGHFIN A GIMBAGRAY H°W 1 to
0. 15 i.e., | d | t ed f. | s
above. St ng ERRERGF LIRS B BIEATARG Bo contresaidn MR TRy 1 ifeca |

0

shown in Figute 1 and Table 1. . . Bt &

Three | ayer cOBxPr 838ﬁe§| 8\%9¥'Fillnr%rs§rrrlp é"'she(:)':fmtnhea ng oyrpe°f15a wer e glf%duced
using a metal k?%@ﬂ%@gb@h&e%“c com YA kb charlil 38 W bo Ob! ai ned
from Exxon Chem cal npany, as the skin l ayers (A) surrounding a high
density pol ye}Rybgneot-HREEinCehR staltdts dhRractBiizeDIy Gudais ofoias

desi gned to conbi ne the advant ages-of the | ow force-to-rel ease property
of LLDPE withf2@mihg Ringkhel ispares Formdd gyt dnrdiPkdiakesemof | éagler

configuration also illustrates a differential release |liner, wth a
force-to-rel epaett holledifbimes finomhenstatdmes dthe motor fandn the tdmter her ,
as aresult of using different types of"- LLDPE as the skin |ayers. 25

The skin | ayedidaweterpoddeach boiltg somewedThangils5'g nargpw ipage

extruders. The core | ayer was produced usi ng:a 6.35 ., cm(2.5")

di anet er ext r gmedlerThhaphithe one fermed Ky the QWex (ANRLIRRL HFBRK

which in turn fed a 40.6 cm (16" i ameter bl.own filmgdie. The blow up
21 ghe LR s

rati o was appth¥ragesd poxtion A Fhe TRneE (4 IATSEt b

appr oxi mat el y égz Cg']tth 60") and a trimred filmw dth of 147 cm (58").:
Two filmsarrplt ) he, *ng 0. 1nm (0.004 inch) total t hi ckness, were

produced using different, rati . N !ﬁ}’ _ ren | tfi ckness
and different gaddi tive B;ag%il&%sil%\ﬁd SC% r?cfceﬁlfeéisr?&]jﬁ% |€{sl¥l garrp'l e was
conpri sed of 4 \ Iddbe liH Gordd iRVene @iFedtfofSof™m
(0.002 inch) 1 ?’%%l?grséﬁdo%récfewr. e 1l FosRied dRVeHe

PCT/ US97/ 03248 he 1aminatiei RhSiikhdst 85 il adtetbr Horh Oelte ngnd egateof
Pol ybat ch[err] FSU-303-JD2 slip and anti bl ock concentrate, obtai ned from

A. Schul man | ppposdiat &b ity cofsiddsion meshmeidm o ide sovenptBed of 30%
natural silica and 3% erucamde 5 in a carrier of Exxon Exact 4028 resin
and i s producedstaintg indlndlisig itte emrntemrmf geanitn ohesaid. statosecond
sanpl e was conprised of 0.0125 mm (0.0005 inch) thick skin |ayers and a
0.076 mm (0.0@3 inch) tHH dlemmatic LSORPTERAN AGFOTIRG ste oFlaimt i @rsdnpl e
contai ned a 10% | oadi ng | evel of Pol ybatch 505, a 10 conmercially available
slip and anti whexeiyfads maanspfor krrming r?ﬁﬂ‘%\.n@’éﬁ%‘l'n‘éﬂa?ﬁcbgpor at ed.

The force-to- rf?alr?naesae b%; IEahx?t of the outer diameter of said bolt larger

than that of said threaded portion.

4. A hermetic_compreSsor'accofding to Claim 1 or 2
wherein an approximately cylindrical member that is
elastically and engagingly locked to the inner diameter
of said bolt hole of the stator of said motor is used as
said means for formihg said narrow space.'

5. A hermetic compressor according to Claim 4

wherein said approximately cylindrical membe_r has a



filnms described above was eval uated according to the i | ed
above. Properties of these filnms appear below in Tgﬂ!ﬂﬁ MHHHHII mm
M H *

Exanmpl e 11 - A six layer filmconstruction (of
Alerr]BAlerr]Alerr]BA[err]) was produeet3using a three | ayer coextrusion
bl own fil m equi pnent configuration by allow ng the extruded bubble to

col | apse and longhtudinal:eressesechionhefnpprspximatedy fpshagpedover .
Layers. 20 Alerr] and Alerr] were conposed of a netall ocene catalyzed LLDPE
copol yner, ExaRtTM 4011.3| BRTBRELIC SPMBFRESCK BRFR¥XIIAICKONCLqim 4 or 5

%ﬁ??? o?a%fg'éﬁe%?iﬁf’a?ﬁ iaeﬁsﬁ%rlgﬁgﬁ?iﬁEé&é{inﬁg'i%?%éﬁ&%rt &sc&%ﬁeﬂ%fhe
-10;: 5 i;al | '
cthylenic. pol yhatetahin §riacoPia FEREpd a PREERY RRaRSERRREALIE sl "o

nmodul us of HDP. : kin layers Alerr] contained the foll ow ng
additives: 10% %ﬁﬁéﬁﬁesg'level of Pol ybatch EXT 2017S, an anti bl ock
concentrat e, obtained fromA. Schul man | ncorporated; 5% oading | evel

of 30 Pol ybatch EXT 209, a slip concentrate obtained fromA. Schul man

| ncorporated; and 1%l oading | evel of Polybatch EXT 206F, a processi ng
aid concentrate, obtained fromA. Schul man | ncor porated. The Pol ybatch -
EXT 2017S anti bl ock concentrate is conposed of 20%natural silica.in a
carrier of Exxon ExactTM 35 4011 resin and is produced using industrial

equi pment known in the art. The Pol ybatch EXT 209 slip concentrate is
conposed of 5% ol eam de in a netall ocene catal yzed pol yet hyl ene resin
carrier and is produced using industrial equipment known in the

16 0- 3263 5% ol eami de in a netal |l ocene catal yzed

. pol yet hyl ene resin carrier and is produced using industrial equipnment
known in the art. The Pol ybatch EXT 206F processing aid concentrate is
conposed of 3% processing aid in a netall ocene catalyzed 5 polyethylene
resin carrier and is produced using industrial equi pnment known in the
art. The skin layers Alerr] were produced using a 60mm (2.36 inch)

di aneter extruder while the inner | ayers A2 were produced using a
second 60mm (2. 36 inch) di anet er extruder. The HDPE | ayers (B) were
produced using a 10 3.5 inch (88.9mm dianeter extruder. The three
extruders fed a coextrusion feed block which in turn fed a 40.6cm (16

i nch) di aneter blown filmdie. The blow up rati o was approxi mately
2.4to ltoyieldafilmlayflat width of approximtely 152.4 cm (60
inches) -and a trimed filmw dth of 147.3 cm (58 15 inches). The overal
filmthi ckness of the sanples produced. was 0.127 mm (0. 005 inches) with
the individual |ayer thickness as follows: Alerr] = Alerr] = 0.0127 mnm
(0.0005 inches), and B - 0.038 ~mm (0. 0015 inches). The force to

rel ease of the filmdescribed above was eval uated according to the
procedure detail ed above. 20 Properties of this filmappear below in Table
1. It is understood that various other nodifications wll be
apparent to and can be readily made by those skilled in the art wi t hout
departing fromthe scope of the present invention. Accordingly, it is
not intended that the scope of the clains 25 appended hereto be limted to
the description set forth above but rather that the clains be construed
as enconpassing all of :



the features of patentable novelty which reside in the present
invention, including all features which would be treated as ~equi val ent s
t hereof by those skilled in the art to which the 30 invention pertains.
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Exact TMAO05I 0. 895 2.1 22.7(0.127) © 26. 4(0. 148)

DFDB- 1085- NT 0.884 4.09 1 9.7(0. 110) 25.9( 0. 145)
DFDB- 9042 0. 900 . 3.7 35. 7( 0. 200) 51. 8( 0. 290)
WO 97/ 35719 ' PCT/ US97/ 03248
Exp- 1 0.857 1.2 é% (0. 550) 143( 0. 800)
EXp- 2 0. 858 1.2 (0. 300) 116( 0. 650)
Exp- 3 0. 860 1.2 42.9(0. 240) 76. 8( 0. 430)
Exp- 4 0. 860 1.4 42.9(0. 240) 9.9(0.335)
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DFDB- 1085- NT 0. 88 “§§S§§E§§E; 161( 0. 900) 170( 0. 950)
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19 . 0- 3263 ' , CLAI VEB: 1. A

rel ease filmfor adhesives conprising at |east one ol efinic polyner,
characterized in that the release filmis 0.01 to 0.5 nMm (0.5 to 20.
mls) in thickness and has a nmaximum5 release force value of 39 g/cm
(0.22 I bs/inch) in.an Instron Model 1445 Machi ne adhesi ve peel test
at afilmthickness of 0.10 to 0.157f and the release filmconsists
of a linear et hyl eni ¢ pol yner having a density from0.865 g/cc to 0.900
g/ cc and an. i ndex of polydispersity of less than 5.0; and the 10 release
filmis substantially free of silicone. - 2. The release filmof claim1,
wherein the linear ethylenic polymer is a copolyner of ethylene and at

| east one cononomner. sel ected fromthe group consisting of propyl ene,

but ene, pent ene, hexene, methyl pentene and octane, and comnbi nations 15
t her eof . 3. The release filmof claim1, whéerein the linear ethylenic
pol ymer has an index of di spersity of less than 3.0. 4. The rel ease
filmof claim3, wherei nF[éz gRar ethylenic pol yndF | (&G i ndex of
pol ydi spersity of less t 20 5. The release filmof claim1,
further conprising at |east two | ayers of polymeric filmlam nated with
the release filmto provide a nulti-I|ayer construction having an odd
nunber of | ayers of i
each surface having 4
| bs/inch) at a filmthic
test. 6. The relleq®
construction conpri §
havi ng-a tensil e nodu
psi) for nechan@dd

s of O. 10 to 0.15 mmin_an_a
m of claimb5, wherein t S

b | ayer of at | east onej
0% Bl ongation of at |east

7. The reIeastﬂﬂLﬂ?’;

ANRTA AN

the core layer is del BE ] hge group of fil ns|¢p
pol yet hyl ene pol yndy|sl & 9 q? rs having a densi m
0. 940 g/ cc, pol yani|d$ polytropylene pol yrret hyl pehfl
3s and conbi nations tHH 8. The release fil mbff
the release filmis tol:0.15 M (2 to 6 mls)

The rel ease filmof cl grein the |inear ethylefi
been pol ynerized usi ng gt@tal | ocene catal yst.

6' 6'

FIG.7A | FIG.7B
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AMENDED SHEET . o : | PEA/ EP 0- 3263
10. A prkessure-sensitive adhesive tape conprising at |east one | am nate

of a-pressure-sensitive adhesive and a silicone-free release filmliner,
characterized in that when the tape is tested in an Instron Moddel No. 1445
Machi ne adhesive peel test, the release filmliner has a maxinumrel ease 5
force value of 39 g/cm (0.22 Ibs/inch) fromthe pressure-sensitive adhesive
at a release filmliner thi'ckness of 0.10 to 0.15 nm and the release film
liner conprises at |east one |inear et RBEERAT pol ymer having a density from
0.865 g/cc to 0.900 g/cc and having an index of polydispersity of |ess than
5.0. 10 11. The pressure-sensi tHERMERIChEGMRRESSGRe of cl ai m 10, wherein
the tape is in the formof a rolled sheet. "12. The pressure-sensitive
adhesi ve tape of claim 10, wherein the silicone-free release film
liner further conprises aThel present ipyeatiom Pmeyenten aknomrelchanges
nunber of layers of polymeric 15 filmand having two rel ease surfaces,
each rel ease sulRatBe 92PnREEWGSR AuSEARREr 8Mch & THA% Sl dPoBFaysed

0.22 I bs/inch at .a_release filml|iner thickness of .0.10 to 0.15 nm
1£ romthe p%@ sthe. defierpationqdnss Fi?‘?. statogs %ﬁ‘eap%ﬁde-%“t‘?%

conpr 1 ses. o car br| 8y EPREPE AL g8 R Aoty 2 T bigntksed’ B MRdd o n i .
modul us at 5% eé:&ﬂﬁ?ékg'ﬂﬁﬁf mecﬂ'%%ﬂ%slnegsﬁ u%ln.@ta ?.Vgﬂ:é%g% BSid o cHo::.‘l.tf hgle

mechani cal support= ressure-sensi esive tape o

13, wherein 2iDeceLnéd! §Me{:héss€§£69|t.edﬁ1%0'6h§@% Qliae @ [E WH | C

films 25 consisting of polyethyl ene polyners and copolyners having a

density greaterpéfeoR. 840tBéCBolRObYBat#R@enPtsPheay and threaded

pol ynmet hyl pent ene, pol yester and conbi nati ons thereof. 15. The

pressur e-sensi tpoethdheisviatges thanl shatlof dltsr chreaded porfiiarcormand r ee
rel.ease film is 0.05to 0.15 mm (2 to 6 30 nils) in thickness. 16.
The pressure- seabhosbeeguabstoecthapinnerciiametes, ofhshe bolt hode 211.
silicone-free release filmliner consists of at |east one |'i near

et hyl eni ¢ pol ynkf Whechukas diamegeryrfs thegbedtng is uniform &fene

catalyol. S8 oee il ELERo S LU OLF! 8Lll8 MisteLiabls ity ol cose

D SFULC ot LAFRRE LA LARE: OhulbdtPl B W' Biic pork Ly Stes

| EéEA/Eﬁ This provides in part 6¥FRREPboTEFRole a narrow space
smaller than the one formed by the bolt hole 211 and -the
outer diameter of the-threaqed'portion of the bolt 6.
This invention can thus prevent the stator of the motor

- from being deforped due to the slippage of laﬁinated
plates and also prevents electromagnetic noise and

abnormal wear caused by an increase in magnetic pull

force.

(Figure 1)



