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el ectrode di sposed on the surface was attached on opposite edges al ong @
its 30 thereof O where a continuous -insulating. |ength copper -

el ectrodes nd ving the com 90 layer.jis.disposed on the outer surface,
the position 79.%94_,3. pedium. density . pol:is29a854ct r odes may. al ternati vel )15
pass-at intervals - .ethyl ene, E,;Lgpﬁ,gt hyl ene/ et hyI acr_ 1 ate copory-—ttmough
the insulating Iaye cte%nessgbmmtedthaersn% @nd ' non as é @ﬂafr'mn
Cabot CWjayer . a: constant Wattage layer belowChr' ich W

150[ err] C i n-va uwés‘clﬁfhyaifthy--- ‘:Z o n;g emaﬁplpebpmﬁylehgbéfaé thq o Fﬁ&%
16 hour's and ‘[’“hen irradi ated to ‘a--do S °ym5’i' o57ubbep as blgndedcines - const r uct edgo-
in accordance with 20 Mads and coated V\ni-hB@Eterrper ature the-invention
may be made in a varsaglt,%@f : i ndi cating paint - (Tenpl ace 76[err]C :

i ndi cating ways knowm - Eor_nol [ héaters3 the' 4paint}.: Thes - . -

el ectrodes were conne O&é‘hﬁmi’hdl vidual |ayers nay be exTTUdet

separately 110 volt ; ‘;,,%ﬂf y Wthin l'ess than a 40 and t her eaft er

| am nat ed, bonded or ﬂl‘ﬂoﬁa&auonm nufag t h had nelted in a

thin 100. affixed tqg t he “el ect rodez g’gl ng | ns %‘tsed ‘Wesgl Mo -

approxi mately one tenj, ag) 2 °Y t?h during. extru5| on-or tamination as - - :

desired. The ' wi de  arGhmomat eqw diggtsant egf% the layers may of hervvl se
| ne Re dUPfac®-Bemitda- or

be made by cal enderi electrodes a " hot
coextrusion, the egﬁgﬁ ‘gléew ousIY ture in.the middl.e of the
hotline was esti nmat ’;31" 18i ngl3hserl2éd at3.0 anyissui t aphe st age
to be close to 85[err]th|ch i-s just above Ts 105 Tn The oper at.u.T—A :

preferred nethod TthCWfaﬁd PO nSacddiatt g,le,g%@g‘wgongeg EI on Regl ons: only

fabricating a par EMImrIBZQﬁ B.2 adﬂ;;cgm' nefirysilper opait e
hotline were lbelzg@ Wd?im’etevmdwletﬂmerpr&lgemhuemw&gé ﬁ ym@ﬁ?r*%c
In this ®ondi'ti Or?QO 'f,%, ﬁ:ztln@r Tihe eﬂeEtah@

Appli- generati °§Jb$ttﬁmtmxaltésy en aﬂleoln&sh/biﬁﬁung 25
39516/ 75, . - 9805/ }p 200%nder 1 m@:mm|Metram E“"g"‘ i fnﬁt:(: RYI0E remperafure
110 10294/ 78 $eition! el o 5% 4 §§53§m%w@29n355 Tamm &hwt he e P RdsTs

i nsul ated, placed in 1 “wat er and
connect ed to a power sour ce a NEt hods of constructl on ~of nonpol yneric
simlar "hotline" was noted. Then the coFABLE®nduct i ve conpositions . .
suitable for utilization- positjion of this -ﬁ&alrrpe[me was fabricated into 55
in the present invention, for.: ex@nqbb:eBl@af amrsﬁstarﬁz& ani nat ed. core sandwi ched
bet ween CW. 115, or Cedollsl,0ad derebigisest osotplazrmam aranv@l | - layers of
carbon black fi.lled. : ubher? known i9hmehe- ar Ratickhe (ayers may be-
af fixed each €W Iayer Af@ﬁ‘t’?l ng a 20 AWG (about 10 ot nertayers—by
bondi ng, . wel di ng, gl uing 6. 081 cm: rsarret er) ml:ti: strand copper. bus ‘and:

ot her well known processels Wwhi'ch” prigserve I iy b&o’s centg ~-The el enent -

heat ed snoot hly .60 or i-nt.ain.conductive contact t ween ?‘he 'to-a

uni form surface tenperattre of abddt 120 Iaye2® s, :
65Cin &r, the core tenmerature’ bqpgg about " npl- ace" " Epsyn " Pr.of ax",
" Cabot ", 80[err] C. Thus, .layeri ng of the PTC Iayer St er | 125", "Bl ack
Pearl s, "H vax", " Mar - “bet ween ¢ hstant . wat t2sge. Taygss el 1}_@ nat ed. | ex™
and "Si Pastic"” are tradesnarks 135 the hotlbge for this P corrp05|t|on .
15 . o . 152 é’i '
J ' I'~'-~~~~ 635284 ,_1'4. -205-- "' not measured 15 A - seri es
o~f Xan‘p 3.e" . LK Defmed as thpad’tﬁ) oagglsgngé)yt TJI b “ﬁl’fc and;_ a PTC A
series of Iarratdht esm@ﬁﬂam‘ cnpston a -de g(‘,"rsi"é”é‘ﬂe Afoommb| e | structd
usig a cnstan watg 5'”’“6’5?8 aPlﬁ°’vmt€th615?(e < carbon bl ack was--

di spere -J 0 ggnsml ng. .of. - ethyl ne. _propylee’ " rubber, in.- the
pol ypropyl e b &130% ePparent; gninor aTteand;OOf Goth= - ene Vi nyI acetate
copolymr 30" mﬂ%?fh hﬂ(‘awm%lveﬂtdthW| mmbéné ﬁéﬂ?ﬁffm ft'ﬁ vgrie a?rpl3ﬁ
No. o alter the IT and the gnt?s?,t ::t‘:os;ﬂlhencandy more;d, when 'a PTG Y materigl ha 1900
(therno- . - Pl asheametcbust,ﬂcememo myTeeh fbGepnd: i 12828 of cacbos

Cor por at i on) 72.5 70.0 7go 67 %"’ o™ 'Chedasﬂvrepr@vauye%m
(pol ypro- pylene fromHercules - - C Corporatl on) . -~ -16.5

18.0 18. 75 19.5 20. 25 21 0 CX72 (car bon bI ack from Cabot
Cor por at| on) 11.0 12.0  12.57" 13 0 "'——13 5 e 14 0 The C\N and. PTC
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0.05 cmslabs for one mnute and the heater edges. of the CWIayers, one
el ectrode to. each 15 Constructions conprising PTC | ayer sand- CW
| ayer. 'The effect aof varying th —ecenpesi- w ched between two CWal ayers

lam nated at tion of :the layers. on the inrush/operating 25 2000 C for
two-m nutes and then anneal ed current ratio and self regul ating.

teaperature at 2001C for 10 minutes and irradiated.- can be seen from
t@i?nhush ratio and T. Heater segnents 2.5 X 3.75 cm were cut ..in Table
_Helow. 20 from each specinen and. 2.5 X .0.635 cm TABLE || Room
Tenp. Car bon' Bl ack resy ce Co 01t|on I'evel in co \o/ Of
e, Corhop Bleck | Tesshsgee Como et of
* . * 1 e electrodes we d 10 dlagonally oppo }te _ :
ga t I- o :::m;gf%‘k ’:)‘e;:-ﬁl%e rﬁgagg;lst?go ?P%e plana:llo urfaces . ?gz wattage layer 20 ! 90
' + _vlgtter as shown; B ‘the “inrush - tatio” “being chlayer) tohaveaT .
2 h “closer to .1 ‘behavior . (whlch by cess. of 90°C:Dlt is thus appa&%thkta s
3 5' deﬁnmon has 112 ibrush - ratlo of 1) eléstrode placemenqcanlslgmﬁcanﬂy ZEQ? \_ .
13 “920. SN 3 9 Ts of constTtxﬁgan in ‘accordance with': thex t 4
"o gxam 1e4 3 20present inven 105 e 185 6 : 14
63 ; cm slab f PTC maten
composition: dé Q:(fn eera te ra of. re5| stance at Ts to
resi st a:n% mﬁma&maiawe&hiwblml_gs prolthltk of PTC ap r%‘éﬂﬂalate DA = As is
., 10, €W Bgers havu)ﬁs S Bppe rva?sr ngﬁgﬁm ﬁ able ﬁV i on.
Specufuggéa\a R{E 'f T theh RA %y lmeﬁ%lv Rﬁﬁumau;erlal with the
abg g;atgda giogao&frubo@fmt:hgaﬁ&c P txh'erslabsmtt@%aztn ~constain
can © Si gmsf ¢ng st [piece w@tﬁd n@t &f y"'rs T9~ alter the
Ts dhd: andrpeinied i 0‘{{‘ ?Sﬂ"’ oikaE, Were etTeC CREamng 12.5%  of
CES O
carbon [f fﬁfdhﬁi\é Fe SoaSHrach a&la.acmmw e finte bk sher: sqndwi ched
bet weensamégvm which |t@y @(5S X 0.63 I st:'lp -rubber (R1515) exther0025 or 0.10 cm thick.
1,529,354 . . 16the ef fective Ts was

raised to 125[err], the electFARd&Mhere affixed to-di agonal |y opposite
resistance tgpperature characteristic of - the planar surfaces of the.
const ant watdomge |ayer 20 latter as shown bprhetmﬂmraa@hmratlo bei ng ™ (one
to each IaMeteylalwasM#fbgﬁ@WfOStPF&%t,SI&FNI% rm'eg cl E‘?g‘lé?,;‘l’fﬂ# slc'gbe 1~ behavi or

(whi ch by -IW‘PSEXCGSS “of - C)Ofprr 2 i '5 definition
has an inrushklratio. of51). 3é| ect r od® pl acerre'#’@ can’ SI gni ficant % -
alter the T§ of cons%{ uctlons i49 accordﬁznce wi th dghe Exanple 4. )
present inv n%I on 063. cm. thick slab of . PTC material having the
conposi ti on sdascri beds$ n Exanpl e22 was. | 84 nat ed ‘bdtSween two 0. 063 cm t hi ck
_ Exa'gm lene mdifitdbYep NAVI NG The conposition aof the PTC
corrp05| ti onscbmwnm%tci“t hg formul ation CW | ayers of Exanple 3..The | am nate
was and characteristics shown - in Table Ill were anneale at 150[err]C

for 16 h SiltaY - Fhd | thed bigoaddes Owerd hitvar hpatir, anti cal |y

i rradi atg %‘é‘.gmeé%%gﬂd“p E’lﬁ& x placede grRshdd B) mg;vledsemmat v %& of '0.025 cm
t hi ckness agdi go@Otmal @ntsqln uasmel plels@:@d%‘ﬂ 3 P N fT ey £8% irradiated
to #Ff dee stesh bleck. eﬂlrlmlw h 8 s&tﬁ‘ e R Biabl ek dde being A i VIO Si | ver
thd b

paint o Q‘%ﬁg sf)un sﬁm)l,vmnﬁmhg: Miia ¢oRappet i r e out er
surfaces,egﬁngd erhgi\f\éa rawser&nneREBCus abndaetmwndﬁcvmdecﬁﬁal en WQ‘IF resistivity

was f ouwplokgd soulva\of sech'l%meﬂuw Ca“?:(‘ iy gﬁ ap,ar ed froma

condftt ig E$FI“P?}’6|? %&Q +h ff"m hRd Gifigaiationp asr utsber
(RL515) of OVE,‘E}],@; ’"q,‘e‘c nied i Glown IﬂSFl’EﬁBLE He¢monfTE  thato
ture of the el sk whsiryisedt For awis VPR gberatughy Quets, BOS CUPRE| i ng SRENS* *!

dose ts@nﬁgu 6.0 025 cm Nos. dranatica ly guration. For ‘many applications M ads.
filmd hrg.l cuive ]bsmwlsleatet c ui.:::gc{tefrﬁgm; the t;mrco g%zr?lenoted Cis i};rﬁfcg‘r@ﬂldS & _

61 0.025 cm lay da compositions 5_;122sand- Flgure 37 sl@ﬁs ShaBW“h the CmP“% e
42 . [;i?cmd ﬂﬁween unirradiated 0(;%5 ot laye Cge}c&blt @J, h%%ﬁiﬁbedo? rubber‘**
Car bon crenstapy welage m h C&tn whend t he
el ecf?o USin &ﬁ%‘t Dﬁ%&i 'f : er@c ﬂﬂw% mfa‘t aqd w8% t hen
‘pl aced layea) ‘wefe Mbeﬁhb@qmosm slwsvév t‘h d ther mal-
cont act mmtahceach@gqalvm little |with Wgﬁ “e acr 0oss 40

ess 6§t et I %Rbsmcbﬁﬁﬁch@ﬁsﬁ%‘ dreiis st ﬁi 1h|p]'1§.fre eﬁﬁdwlud\/ver sur f aces

( two yer resistance. Three: -configurations mdlcates that to obtain a type C-power cu{_v(e: - 90 :

' - were oompared A) .in which the electrodes the room temperature resistivity of tth}fe PCW-"' : _
covered ‘the whole of the upper and lower layer should be less. than that of s

. lternating, laterally
: of the specimen (i.e. similar to Figure layer. However, with a |
65 ?ﬁcﬁt that tivpo CW lgyers were employed dxsplaced électrodes, type C power curves are.



nounted on a tenperature controlled hot plate side, the el ectrodes on
each si de being spaced 70 whereby the tenperature of the block could 2.5
cmapart), and C) in which one upper be varied. The heater was connected to
a and one lower electrode 0.63 X 2.5 cmwere voltage source of such a
magni tude that it arranged 2.5 cmapart in a staggered con- 45 gener at ed
about 0.31 watts/sq. cmat about figuration. The power density/tenper

anbi ent room tenperature. The power output relations for these three
configurations-as 75 of the heater was nonitored .as the tenpera- ~shown in
Figure 37 dermpnstrate that the ture of the metal block was raised. For
results ower/Menperature ~curve. can. he H‘?ﬁﬁ%d see FEigure 36

dr amBbbgadl by - @Bk nePrecihRd| Wby . GROBIRS Thilreafls show iGN aryh
shows how t he pomlsdvttyeﬁwmrahan et eicthe CHE lagpaaf 1t@u:réraﬁwea1as1sta‘5@s ofrranay’TC and- CW
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applications ture curve of ‘a heater constructlﬁdsﬂte

denotedsC i s.preferred and, %ﬁgfp 025 cml ay@t“ ’ §§fﬁ

Fi gure 37 shiws t haeldi tvbrf £ Ofebdrdifh Sto Wi ddﬂll&sr

0.025 cm | ayér scon&gmlatmxe&roﬂﬁazmple 5 aodhdﬁstaensamhr sesxsraur.e bfer olist EWndgerof alternrstbant .
vat t ages car bon bws’%;é%;nﬁ o %,;g?*eim :hgwn“fzﬁt 1 S 5P
55 silicone rub d cor ced while keepin
configuration. %&hﬂe Noeite hxﬂbhﬁ &tebtgn .the €W hyeR rataﬁtdl)em mgcmxep thg

constant t heto. élodrcratstrdmte%domrﬂeammdwb 'th:llt%ku ﬁ{.;’@rofamerfﬁce%avht ; Ca S o
were chosen beca@é"@;t‘ﬂ;égf hich) W%P‘;‘E‘ﬂﬁ?"%?@% ¥ off ﬁgﬂ@g‘?ﬁfy Q‘?ﬁ‘ B
resi stance changes ver fmt't th ?errperature ype can be = .

obt ai ned by appropri ate and’ thus t he obsefamggk-phanges can be ascri bed

sel ection of the resistivity of. t he PTC and :60 to geonetrical effects and
changes in the CW. Iayéi;e & - SEHRMRLCL NpKied o 06 W0 PYss 8PP ayer .

resi stance. Three confi gur-aatwns _dnndi c&tneaaaxga'c to tht-,ﬁdtlss"ca type C. power.
curve go were conpared —Ar=- . . enperature
resistivity of the PTC covered the whol e of"the upper’ and | ower I_ayer
shoul d.Re Iess than that. of the €W surfacew of -the spacnsrren (i.e. simlar
to Figure |layer. However, th a+g{5r nati ngo l-at erally 6 except that
two CWI ayers wer-e enpl oye d| sp ed ele ’trodes type‘oé power curves are
17 D 111329, 354 1.06 '

17 obtar ned by choosr ng a PTC Ia er with a_ Table 1V The results show

t hat by vary| ng. res|st|V|t9'1h| ghe?* %han that’ of the cw! ?ayers t he :
rel ative resistances of the- PTC gpd CW /| aygrs the drop, @ff t enperature and
hence Ts 15 can be varied" ur te significantly. Likew se, the Exanple 6.
degree of change of power #F4*h teMPPrature Peater s were . constructed
according: s si gn|f|cant.=Ly @i fect ed gs is apparent, 5 '
conflguratlon A of - Ea resistance for the CW - |ayer
is altered by conpositi on,.s " laye: cgvers 3} w$‘-"5"°1—Iowever .in increasing its
thickness. In ‘the |ast two B'ycer al n-speci rrens as shovvn" bel ow, .t he CW
experinments .shown in Tabl e: B the ‘si ze of Iay t hi ck. The

heaters were thg‘}? gfdé@ fﬁﬁaﬁ ?%ﬁglff ?ﬁ;’tﬁff‘f:ﬁ
mount ed On & §¢ Akdafes in laye uerraxs@&est &Ftdiortﬂatlipﬁﬁ tfse
10 bl ock as des greathimgact pn @x te:tﬁxt, :‘Ehéerbl dcslimd pxa:tamg @eﬁnpeantrer’ﬂaceatarea of
t he PTCIayerstéfﬁté'%%f%r‘%%ﬁf ttW [elexiy jori @ﬁ@

| ayers, the drop #ﬁ et g iiteatc@tmﬁ rdarpf;raac't.
shown in, be yar cgdalkhj high thﬂa:hlful @oa@m yot ade€dtance Haﬁbt&[stxc For 60
Power at® 23. 9l er w]tlt aPI’@ﬂy stmtmrc;k gabm bll%v\br dnopeatsfsf desggibede'in this exanplg) an

g T e neighbourhood ¢f585°C
tenperature [ er gloz ﬁﬁ C:?%?;n 0 tm‘ﬁlxm PTC to CWIVZOEO
' show ensmv1 res:stance 6

m_ﬁ

"1.31 0. 1 resistiv: ios (at 24°C) between '
0.1 - 401 18btained to_processing and thdrm@iohiGery). - 0 1:1 and 20:2 5 the exact ratio depénding on 65
1.27 0.1 = By cogrgnmg such compositions with %g lative thickpe g the layers) are prég§3 * *
0.1 epared ﬁ %ﬂiﬂl t? referred, 0 m:@%%‘\l mer S
1./6 of CWl ayer axﬂozﬂaﬁst eﬁrwnﬁilhﬂd) K &Y yoorh - A€nperature/® that at :
menti oned heri nebigineer amernhonyPolymers w Prblrm remamm I ayers is-that 70
resistance feat fff Ml @?&H@fgﬂ‘fﬁt g‘ YIS the rati of vari ati ons

in the PTC lLayer theﬁkil ﬁ.@t&?’b%ﬁ@c G&Me ) toﬁncqyﬂ'; ndafB4N d@ttﬁirﬁ jOmt hat

at the 55 a greaich gm\%% unibsimits exepami%t)ewtopubm:buseexaxhﬂﬂ% 3:%1 etﬁdth;;k sé:l;mn;]
oper at i ng tenjplkatypus at Ffaﬂtrfmom)m afes) PEPI9T glgen ine an | gdbs ohe
pover o1 ai e ¢ AU SO LT PP g O, REp ey 7
"deg. Cin the sanples ratlo. Furtherm)re "ower val ues . thrs In ‘able
V. In this way, one can use a highly resistance ratio al so indicate a

cl oser approach 35 crystal line,  high nolecular weight polynmer to a Type
| resistance characteristic. For 60
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with a highly structured carbon black for the heaters described in this
exanpl e, an the PTC |layer (such conbinations yield the operating range in
t he nei ghbour hood of 85[ er]C dest+ed—behavi or, approxinately Type |, but’

s considered optimum PTC to CW vol une show extrenme sensitivity .. of
the resistance resistivity ratios (at 24[err]Cy between about 40

obt a+Qed-tp processing and thermal history). 0.1:1-and 20 1 (the exact
ra@dependi.ng'on 65 By conbi ni ng such corrposi-tions with Cw .the

re ve thickness of.the |layers) are pre- |layers of' nuch higher
resistivity as .may be ferred those4 between 1:1 and 10:1 berL_g\p'I"epa'_red
fromgbl ends of |ow crystalliniti  Bar-ti-etHarty ,e, erreq To obtain | ow

ratm—?ous Ibyagpré Siadiib b1 cagds midndt@vwﬁ%%i ‘§§ ance at room

terrper tan45the tlmhdmnr tradiagon. ol s Wi th nedium
.operatr ng t rrperature : 70 or hr_gh structure bl acks:
(whi ch. gi ve resistivi- ties of T% sensrtrvrty to’' processing or
Exanpl e 7. t her mal -history), one capT@lagasi de a egrtcelr . Of . _."P"f material s
were made -tg;mgﬁ | NMBdIe s00ECH gR%—HSer 9 F?‘GWmty Jpe@hg gqpnsr stency of,
_previous exawpl es “hawfhg t he ®Ponposi PIAY_50 Guiput—at—di f-f er ent regi ons
inits area7., EPTO- GgVven. in 4kabl e V.1®0.05° (,Bm thrck slabs of ducibility
and -functi'onal .useful ness thap has tl;lﬁ,se cqrmggdnterdaﬁ;&ﬁfwere | am nat ed

bet ween . 7%48i thert o Been avallable ° " near room temp.. two- 0. 05 cm - shabs
of.a mxture of 20% 18 - ' 1,529, 354

Bl ack Pearl 5,.6ar bon bleack in Sy astic 4997 hvé‘ﬁ' P SHPE o with 12 M ads
of i oni zi ng~+est+st+vity 200 onmcm  and the I am nates radi ation to effect

cross-|inking throughout. TABLE'V PTC ayer h;mplgd}thrﬂ &%p6003 . SRF-NS

resi Sti vithi¥ example demoﬁtmesrhoe gha sthat the electiodds were braided rather( §@n ohm cm
aype (Foe P sporop Cmrcsxsnw acitor -strips. The Alhensions of the heqyy WEE 7. )
°‘é°§%§°‘l’fyg§ The Qanpera- Q:S byslirFE‘E‘F‘b Srom t enp. 7-3
62 10 "hePT of course, equatsb@Owith  the oy \ g ﬂex;mypl e
| dermnstfeﬁbeau Owsistahe slaugpip 3RUYEH o g,r_rlayer.eat Qiplﬁté ands)oftﬂtry Eegre 11 except
of the potheformupye can- be nodified hShctldyesze vgre brai ded
rather than sel ection of appropriatend @Sﬁ‘ g,,gssﬂ{egrcooleat rips. The
- di mensi ons of g heHReat Br=were the P @ym SMraiE owing t enper a-
- 7.5 cmby 15 cmwith the eF‘ectrodeswnmgg anfo@ s

ag‘r on is, of
gourse, _equat abl B LB to @heOtigal t ve cdn ""_n %;ﬁg,ﬁ&t rgges of
-tenp at ;g;‘f I?bgli%&e hividgad i reivehdep Vﬁ‘éﬁ Wita: o Dtresslﬂﬁédarowty ext endi ng
beyo Gbeychaigeristiveof PRk a 1ene and pressed ﬁrmlyrpem c layers at

density
opposi te_ ends of the heater. The Iay&sl&l \mmmumablecku ed t oget her
E2 . Two 36880 it @heurtplanech apd 2 fm :3&. wr55 64.er r |

te

M nut es m acedﬂan&nymstlf %ggamtt h polarity were connecedd i rradi at ed
to 3@ Muasher d,wemrsandt a"%s@ egamrmzaytsbum Sithe dwattro@Bmeh The curve
| abel | edof E’SIE‘II“G% 1806 Qadkide)a momttbanﬂ?ra hlg W B {‘Ghen. - The
heat er 1§”‘ folaf bidtk leiataiaed h 5%" ‘gﬁ"’? p@tabxm& ﬁand\’mched

bet ween - afdf by cﬁdﬁlamtdtwmk T é‘ ﬁéﬁ Izaexh@fnst gatesf Wy pe | |

i nsul2st i ﬁtgadhavyé\ebw@b BpEHONE V4 BALRS §a§ i mhﬂdaﬂs@m’dﬁmélv, ne and

{
pressed ]%: Ak a as slowly started to warm Up g M:E}% bl ock as
in the p ‘é’m Choweé? (ﬁlfﬁtif Gi ?}fsé’@ﬂ“@ﬁ%@i & ermdxexai?ifrpl e -and

. tenper at Ygegutd Eid:brcaftﬂwg Spapfﬁt daring ethisj_lay Q’E,JESS Paent

- appl i 3 ifettcioi gg kheang i the@@ nd pResretRE “BCE 61, 029 And
having aSPIE, ectro es of oppG ﬁ@%@ 5 mr@dpgp{t@a{.ed of

© conpositi "on sr m I ar to that us Eiése @0 112 Ty0dntl vaatcerer y80 The

. heater consurred 1, Elml"s?tgg&ed ln%?ch':' aﬁ'nu mﬁnp@mwad%;?f“% ‘than 70

. anps whr | eA as n ARE Comf fabwecpi mai nt ai ned
 nore - % {1& (m rsA, Epsryna %ermsua 61y wcmiidhul at i ng

: vvater {nla fopgénckien aﬁ;@ﬁeskﬁlﬂlﬁhlo;g@d“ /a8 70 25

. of each 018"/1 Sieﬂlme _pamﬁtadt hwtteh hgﬁ”ﬁ% 20 anps,

i.el greaf¥r lal'e i ytbdadinglat ety "H‘Pl"%’l %, Gppadend 5 |

“wat t s/40n )I ;hd t(he Gebay ﬁ'{zu te0w1tmﬁe peshi ons was
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