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~The effecf, is nost significang in the springsjenpers or 4pqhigher yield
strength alloys. Therefore. in accordance with this invention when the wear
. resi stant propéetMaRs vdfxeStrhereseehi nmraum(btenct)rfadlgomrmawedbtptth tmunebevfdha strip. It is

~formabi | ity prergn gerfp nsc%ef;gm i mpghrﬁar !gHan Bt egnt;e':g';g
0.45% Thg ﬁé "r‘i‘?fr étﬂo't ,rr;@ace,.r SRb, eowillr reaistant
theal | oys Otbrob |§s dfméemw aan& lof cdn rusatrg% HaYorkfa .mpme@.k@thbraﬁom ¥eRds

exanpl e. 50 wiziagain@k deloiv about 0.45%.
The adverse effect of chromium on the tool wear properties of the-alloys of this invention are illustrated
by reference to the followmg example.
50 :
8 Example lll v
' Several copper-srhcon—tm-chromrum alloys with different chromium levels were tested havmg
composltlons set forth in Table V.

55
60

65



Several copper-silicon-tin-chromum alloys with different chr onmium - | evel s
v e tested having conpositions set forth in Table V. 55 60 65 0,

026 941 TABLE V Nomi nal conpos% Q‘%ng alloys for tool wear study W. %
oy ident = Cu 026,941 C 5 A722 . 95.50

/7 1.8 .. - A718.. . Mezdy = 3.2 2.3 .. = 10

C666 96.36  Nodlindl composmo'h & alloys 10t @41 wed Study . 96. 32 3.1
1.5 ° 0.08 509964 - 95,15 3.2WtL% 1.5 0.15 15 A738 L
94A 2.8 ZA@V ident.” () 50‘?u anal $red 205" Al ICfthe alloys-were =~ =
tested as hot rolled tg,@bout 12:&,MM gayge affgr the_surface oxide |ayer
was renoved by. mlling. Adrill machinability type of test was used to
measure tool wear. AboARI8twenty #@bes weee dri23ed i n—each alloy plate
starting with a new6 5 mmdianeter drill and the tlrre to drill each hole
wi'th tThe same drill %60as recoqaél’gd A“?ypl cal® pl ot 08t tinme to drill

successi ve hol es versu&sgunber afg 380! esghs shoyw in EP&‘”G 2. The average
sl ope of this curvein seconds per hole is a neasure.of tool wear rate. In
25 the plot of Figure $09%4e aver¥%gé sl ope or--we@ar  rabas conprises 12.7
secoritls per hol e. Thi's, %deter j6d by taking the total time to drill all
the hol es(236 seconds | Fi gurenaf), sub? acti n7gathe PPhe to drill the first
hol e (20 <eGRAlSai N Fi gure 2). ‘and then dividing by the total nunber of

hol es (-17:in Figure. 2). .Table VI :sumrari zes the wear. rate for the various
al | o¢% t ol- Q\g a@_gysgreqrefegtpq Bs hq‘; rql&gﬂq;ahput 307 mm gauge after the surface oxide layer was

E m iLm est wa t ure o v h
-(;_AB,I[‘E \v/yere % d in eart% qg\? ?lfgy @ﬁl% Wﬁg f:gw 6.35 W;amggf%r ‘g time: to ”"eenaty r??ie
ePLN, Wilhe same drilPsitwa pical plot of time to drill succe s1 S Versus number holes
3.0 is hBWH MFTJurd W TRE Adérhe slope of this culle:in seconds per h ‘Qa measur DR&el Haktd 10 A666

‘0. 0425 the plot ofFifure 2 the average@log@ord@arr@®Bomprises 12.7 seban@8per hole. This & tﬁtermlned by
12.7 5 tthe total time tgd @ll the holes (236 gpconds'in Flgu%@uhn;ctmg the time.to drill the first holeA738

20 seconds in Figure
Com et THtRaY et 0 et e NG alOH et o TR "

a’n are. rate
versas chrom um cont ent in F| gure 3TABLE Viis quite evi dent t hat above 0. 08%
chrom um t he wear ratelncreases Méepi @teydathereby this is a critical [imt

"for nost preferred @I I ?%/§ in a rda’hq‘gé‘gﬁn"?ﬁ t hivesr %ntl on whi ch cannot
have hi gh wear rat8 is bel ved Bl ™Mear rSFYEOS or al 1 oys having
chrogg um up to about A2212% coulod be empheyed AgproddRiRy oapplications. Above
that |evel of chromumthe wear rate tends to go up asynptotically making
the all oys usel ess f&f8applicali ons whe?@i n S8resghingar is a concern such
as bl anking, form ng,gRd cutti R}g Tabl e gll recoBg% t he average nunber of

1‘0 % 509

particl es per square- |nch for ys A6 AG65, ~ 965 and A738 as in
Table V. 60 65 6 A665 . 008 28 127 :
| L 509965 015 280  >3000 ...

s . A8 - oso i P - >>>300" 1

Only two holes could be dnlled |
“*Could not complete first hole

50 The data in Table VI are plotted as wear rate versus chromium content in Figure 3. It is quite evident
that above 0.08% chromium the wear rate increases rapidly thereby this is a critical limit for most preferred
.- alloys in accordance with this invention which cannot have high wear rates. it is believed that wear rates for
alloys having chromium up to about 0.12% could be employed for many applications. Above that level of
chromium the wear rate tends to go up asymptotically making the alloys useless for applications whereln

55 tool wear is a concern such as blanking, forming and cutting.
Table Vi records the average number of particies per square inch for Alloys A666, A665, 509965 and

A738 as in Table V.
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0 026 941 TABLE VII Vol une fraction of parti'cl es Wear rate, Alloy ident. @

% Cr Particl es/cn® secs/hole 5 A666 - 0. 04 : 186
0. 42 A665 0.08 372 12.7 10 '

' 65 0.15 - 496 0 026840 A/38 0.50
744 >300** Only two hol es coulﬂ bgvgrl lled 15 - Coul d not

~conplete first hole It is apparent vg,["qglf,gctggrbﬁ;lpgl,gg,@g ion of Table VII that
the wear rate decreases with decreasing particleweat e fraction.

Theref ore, the chroniligmideont ent %fCrt he Rertielegery® alslecsyboleshoul d be restricted

pr ef er abl i/ bel ow O—TZ%?W—WWWO—?“ ot ess
ot herwi se excl uded by ABRR ¢l ai ns ‘bpended Bereto ot REF el errents can be

added to the alloys ofagkfli s i nvegligg on i f wWiey do notigpaterially adversely
affect the basic and novel properties and characteristics of the alloys. In
the visuaP deterninatis9066f edged-t& acki ng4@ferfor mam@8’in Exanple | the
reported degree of cr ng is nction the nunper and depth of the
cracks with the dept halg'é% ng nos?olgerrportantQICracks Irggdgs than 25 6.35 mm
deep woul d be amsiwdehdst dduldbeie@as cracks 12.7 to 25.4 nm deep woul d be
consi der e#d seviloeld nbineorhbl8e ﬂmthelets set fort h in thi s application are
I ntended to be ii ngor at ed rrefer _E?Ef | e ra' ar eﬁ; t hat. tpamc% '
nas een eyt AR En et el R e R e st 20
silicon-tingg bl dHd SR pRSFer Q,Whlch uIIy satlsytheOJec :
nmeans anckoadv aoiesg ememste ef«mrdbd!lb\aﬁe dﬂarne amiaedeﬂ Ihersto\dftiel @ertdnes cambvecadtiedo thia altoys of
been descri mvennmﬁmmﬂomam'amha@peelv hfest therbrsid pmg mqwem'aﬁnd C'I'alfacieyﬂ'cs of
evi dent tha Y catons and va rygl Q

v ination rackm e anc m Ie orted ree of crackin
appar ooyt AT S e
d ai ns 35516354\rrma uid. bd Edi\eidsre@aﬂavbﬁ arhdko 2. EGIZS‘JGmhfWeﬁ\#\&dIdI’Banoﬁs?diFHae
to cracki ngsdrate; n hot roI I i ng and good bend formabili ty char acterl zed in

that it consi SY"§ fprty in @'553 %a' "na’e % ¢p herein.
Vi r mlum rhodlf' d
about 0. 0L 1. ﬁm'ﬂir:g A ”i'EabEw i e i, ot
convent i 0paherkinBdtbre WIS th nveﬁ!ﬂ:n IS&én a&cﬂlﬁ'éd c%hmnatl @ﬁécﬁif: braSddinhdntsithddof, it
sai d sili com evidlertltratiina. diteinativés, @iddifisatiotls dndNarssiomsyolibe dppfredteo Hese3kilkbimthelart ine
sum of sai dlighit|of ghenfogpgging idescigtidness t han about 6.0% 3. An alloy as in
claim1l1 or é addl tionally having good tool wear characteristics,
characterj.z @™ that said chromumis about 0.0l te 0.12% 4. An aIon as’
in claim ?f char. AGhisshiméfrdeltoppgenbass aiidy Halih@iMprdVed fesistafdalto Eradkihg darirgimotrblling and
0.12% 5. Agoad Heoyfcasabllnvdn ctanedan‘ thbhecooéflsls vfsabIJUt@WS@Hatrraeb@H © toch.5ositichmit

e maxi nu (pal@pceo tl Bl sifies.
R S e

claim 1 char ag ﬁ@f' a&gdas "fflf ﬁ\@%or 2tadf|zg/or]a y bawgng g&%ﬁorll wear ?hgﬁégﬁ'% c%?Iya da%?enie@ in that

condi ti on. 4 An oy'gs 8 Q5SS cﬁé?émjrﬁéﬁﬂgat%ild%h}dﬁﬁum stbuenbs i dduo. g%,
resistance to &akgeu&/raaekaw@ndurrthagaheu VD fabigirizad th tha dhee riaedaling chrmbmlcmtwt is

sai d proc@se.08haract eri zed b provi ding a m schpet al ree cog%er b
al | oy which co@a;ﬁ"s?'@y‘g‘s ! 11" 4 "z&"B‘% e yume, faTEn £ 63?8655 &Y i
about 0. 01 " ,ﬁggﬁo %?L ?zémmhmpeen t@pass.l.zstroaranmesaadmal
i mpurities;

excess of5°6§QJ 3’3; °mrﬁﬁ quﬂ ?o@bsacﬁz %E ssf%f'f%g eéqe r'?ﬁé? uu"r" %h& working

alloy, with a ee&gmalb@s‘elamm. -51RisR@F ab60N 10 18.45% lsiifont #bout 1.0
excess of 4@0[39%rt]nc,ab4m)o mod;d4mrchro|ngumhawdadalaoge ¢o¢pp¢rha9ardﬁsmrcedveg Immnches
(d) anneal i ng tbheotaydrkiyg spid ajloy sieting tmpm@h'"%ﬁé g?:oo 206y of ““;
from 1/ 2 %o sé'dgbﬁf@e"’@“ A g alipye with a tempgrapyre gt theormpigian of h?é’ﬂ’"f"?‘? sfef’?é‘f exgEr
silicon is ADOG cda Qolifhgdnd YoySBie bibdhed Sagbasd 1.0 to 60 3.0%and the sum
of said silicof a;mantnlgrthé alidyefi S fefnpérambObbtwdbn0f%0° dha. 60kCHOORES 3/2a8 8 Woued. ai M
8 for fornm ng %A prbdessyasivhdlaiin Sa;ddamr@erahlt tmﬂbpms a0toBl% \waﬂn is about 1.0 to
char act er405t31°(’f’sa'tﬂ1'aﬁz§lé@e‘?‘|si'é iljcppn &é t'" 12%

;

h n Xhobl oog t ear
RS R T
0.03 to 0. 136}6 eés &@s E‘ss |ma10rﬂh§ |n fﬁa??al@@rppﬂfunbﬁsa@o@ d(ﬂYto 0. 12%
consi sting of a!leIhH us& 0Pa tischm&8oftek Ropp@bbdsé alloyOcohgisting of about 1.0 to 5.0% tin, about 1.0 to
65 4.5% silicon, about 0.01 to 0.45% chromium, and the balance copper apart from conventional impurities,
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65 4.5% si:l i con, about 0.01 to 0.45% chr oni um and t apart [”
fromconventional ifnpurities, 7 0 026" 941 TABLE ﬂm on of
particles War rate, Aloy i dent . % Cr Parti el es L] sec hole 5 -

A666_ 0. 04 186 0 026 8417665 . 0.08

372 o277 10 00 o o 50998 v -0.15 - - 496
>300* A738° . 0.50 .- Tédume fraction of pa?mra Only two -holes could
be Q,r |led 15 “:Coul d-not-.conpl ete first hol e Wearirsteappar ent - froma
consi der at’i on of Tabl»%lowrdemr hat ~t4i€r weaPartl%lQSGf'ﬁecF@a@e's ‘Wi t h decreasing
particle vdl une. fracti oL erer o gom um COf . sent
al | oys shoul d’ be .restri c?ed pref erabI y beI ow 0.12% and nost pref er abl y

bel ow 0. 08%: 20 - Unlases ot-herva.gse excl ugmd by theiad ai ns appended hereto
other el ements can be added to the al | oys of this invention if they do not
mat eri al-l y’?adversel y af¥0%8 the Ha%ic and fffvel prop@Ptres and .
characteristics of the 5,% oys. | pdohe Vi sua,J‘4 detern;ﬁﬁ i on of edge cracking
per f or mance in Exarrpl e. he reported. degree of -cracking-is a function: of '
t he nunber and dmpﬁhvoorioldshﬁularbeokmedmth the depth being nost inportant.
Cracks | es¥ t harfonl @tsﬁnm@@epomm d be consr dered mld V\/nereas cracks ‘

?‘2 7ht0 25h4 mﬂtsdeeap n\‘\gu dccta)nesr n fl eWearra%e rels A%c? i article
orth in thiganlkbamh i reeure ml‘r’;.g ont raernpgroaiﬁri Yo' ﬁiﬁ%ﬁwbw
her ei n. ItISbaB\QEUSﬁ%taﬁd sttp rab GEow) eo:mprovr ded In accordance W th

i Avent i on ohr oniniess obelivise extisied byalorvidmyappenitdihenitogtha elemerts xadeadied Lt sysoh

full'y sati sf hiaineentiesittbevsio nmerawvmrmﬁfpagwaewdﬂo@t RiomBies prskcharptsesistios of

Wile the inf¥ith bas been desc 5&, m rmt Rb&% prarrrh'a '?&gﬁrdr.&éféf oigrocking

enbodi ment’s, ERADn ofitite rutbE dnd nY most i Ethan
‘and vari at 250835 Wirh heépana.mo&r cohtidéred ﬁ\hwﬁfﬁersdﬁldrdcm1 217I‘toT2b.Q nérh idedpwdrldbe oda&dér&be

foregoing desesersption. Cains 36 1. A mschrret aI free copper base al | o

‘havi ng i nprove qu Jietents et fgrth in 'Ra edt ‘21 '%ﬁ erein.
Tormadi | 7)ol R s YR t:" e i g gy i
about 1.0 300 néreinblersrel WisiRkhe i ﬁﬂé hgb anJchr@etﬂlﬁ% a‘ﬂHﬂ\Hlmsp tﬁﬂ&@of it .

copper apart ifavicantctanmenytaitenatives, mpdifaatroresand ariatiuns allllbeyppa&mtatlmbeaakmmﬂm the artin
‘char act er i zedghtrpf thegforegeing) desctintionn i s about' 2.0 to 4.0% said tin i s about
1.0 to 40 3. Q:IA: nd the sumof said silicon and tin is less than about 6. 0%
3. An allo% as Inclaimi1 or 2 addrtronally havi ng good tool wear .

-char act eri st i cS1. AckischmetaEffde £6fbet Basé NidY hSarigimprbvedITesisiantsto @hckiHg cﬂnﬁb]hot folling and
0.12% 4. Angedd dﬁpsrmhmt\cﬂ\aranta@evthahaaopmsrsweﬂ apout 1.0 &1 5.0 tint abdut HLRRALAD% srhcon

about 0.03 tab gt to%?é/ch'em' aar’ c§ FO paﬁéro yrotignal jmpuritiesy
charact eri zeq gid %@ﬂﬁ?s g'aéﬁg % adgﬁﬁ{ P% Ogé" gaid 5&?1'3§P?“6§f°§’
inclaimb charac teriz

inthe m crost éléean b;g b aﬁ“ 4 5‘%? llopglg'lhgglgg ?‘H’gﬁ"‘%ﬁ% haé%nstrfs, ﬁara ﬁnredcrmat
!

inclaiml char inf &aith hal'at:tehz%d i thaf Saich ErdbrhiuinZig labsud omm&arkdadorz%
condi tion. 50 5. Bn alfoy[as 0C$ Bnd @i thefctainmd nguamwdﬁzanryn thlat thérmaxtihirrh ichremiwimcrantent is
resi st ance® t@0§‘lﬂge crackr .ng dur| n hot vvorkr ng and ood beqd fo mabi | i,t

'sai d process Ch%rtAa‘ ploy 22 'ﬁ{‘ gg er¥P'§E‘ TReien § rpéﬁ'c &% BPe?™ b bés‘%e
al'l oy whi ch . CBARTET S °§ Pl i atc@,n ol T e 3a8latich ShmbdlcbocBhié.

about 0.01- to O 5%c .0 f‘{jﬁnc 65{3 e,rcﬂg nc%%:%dé%%n%c .3%&;315 hﬁtworkmg

i npurities® bcﬁﬁfg{h.}jg'
eXcess of 65 erra grovidind dmi¥dh tarrre% dcas‘e &ﬁr&o'éﬁs.ﬁmfhsusmemwsarcw odaf 1.0

‘the alloy, widhon tinenlrer ADUE0.4% t:rlrtemmm'rphdabalme oéppbhmahdtom/\mnkenngwas trm:prmes
‘excess of 400C (b) hot ngcsgidchlipn frieh @ tarting: tempasaure dn exgess b 8§07ewp t ef the
(d) anneal ¥n{ %“’QP giref *“aa'f°<¥rf‘|‘5'§‘r mpeetyE et iR emPsonfdredst Uk e Pe’f"P"ﬁﬁf

1/2 to 8 hour s (cpcoméwg,rk PG RSaIRe 16 {},ecdegremggggr@aact erized. in-that said
silicon i s abouUf) @nealing tHe Slfdy abaitéhperdlurt Detldailasod afli 600°C for from 1/2 to 8 hours.
9. A process as in claim 8 characterized in that said silicon is about 2 0 to 4.0%, said tin IS about 1.0to
60 3.0%. and the sum of said silicon and tin is'less than about 6.0%. : :
10. A process as in claim 8 for forming an alloy which addntlonally exhibits good tool wear
- characteristics characterized in that:said chromium is about 0.01 t0:0.12%.
11. A process as in claim 10 characterized in that said chromium is about 0.03 to 0 12%
-12..The use of a mischmetal free copper base alloy, consisting of about 1.0 to 5.0% tin, about 1.0 to
65 4.5% silicon, about 0.01 to 0.45% chromium, and the balance copper apart from conventional impurities,



60 3. O%and t he sum |d silicon and tin is |ess than about 6.0%:- 10.
XP oces |mmn|¥ ﬂ‘& or formng an alloy which additionally exhi bits
good t ool stics characterized in that said chromumis about
0”91 to O 12/o 1. A process as0i026/94™ 10 characterized in that said °

chr Orr}d’l meta'? %%&dugh&::gpreéassgs ﬂrgr%g aL%rmnT Qa@ eU§ chkae s@sﬁﬁmﬁé ht)tr \ﬁ(ﬁkﬁ pper
base g!,rk,ayaﬂngn&mﬁ,bj ng of about 0% tin, about 1.0
silicon, 13a'ﬂmmse(hc6b1dmg)t00claiﬁ%2cI‘uromataj mprtsamjiuttohﬂlybahamoeo:t:mpefomap\ﬁwt fromv

convent | ¥ntle usrpRgerding dasclgim 12 of & Wﬁ’et*&ip"mfpt‘*@‘ 1he sraeiimenisrige aestd0iavi ng “a

mi P2 edae or agki NG 805 ik el YovilH il DO Siit1s BaLlok Wl @dehey hot
ol 1 g 1enite o EbAG8b BT HE bith Kbl el M Shp o BBL LI Pl Ty
havi ng gnodaehea"uicérmhgrﬁmam 14/ with the p?awso uﬁethaaﬁahﬁmmgntbm idbautmod o m2%13, With
t he pr oWSsﬁwetUIsmcc@rheg m mmqﬁ tmwleﬂM togd7 épbomal @ar@ _’adttltmrtélwra&iagfcgoolﬂoolThe us e

acclr Wesehpracterstie at hroni . um cont en LS 2
e t c vsot a T
o107 o 8 b et Sl b SR e
chrommmms%sn tohted HBo 200 4.6%, Qn@ Osun'Lth- sm&ﬁ\ BRteRtlidibdidhdn@bbdtai M 14,
wi th sb®. proviso that thée chrom um content -i's about- 0.03 to.0.12% 18. The
use’facci dT hagyse ascttraw mnleehctﬁmt Hang Ilﬁaphmac@tizeti@ that ﬂfeo'p'umeﬁrauwp afragicles per

?gdlc][.P'B nn%[{} Eﬂgto a(rj\b%ne So(t)‘ﬂ_eic il\n%'g(: ﬁor a rﬁhﬁlﬁ]ct(e:lazﬁ mt a%thelgetal -gl_{]r%l‘é?em %CCOI’ ding *

-1 on n

about e use according to any one of the cI a| rrs 12 t0.19, with _
thezoprmmsﬂsptulaﬁt the tin content .i.s about 1.0 to 3.0% the silicon content: ~
I s about 20t 4. 0% ndthe sumof  tin-and S|I|c0n content - |slessthan '

‘about 6. B etall -irsi ik i m Warm-
chara g@I'zen u _gigguter tvh d% a{g:{f B dur ee{emjzm Ytéb sleksus et\oiH i?é Q?&St%mn /a 1,0 Ifeﬁ

m c;ﬁ%ﬁ:h&@h@bﬁgea bdsheat. al oy |s | ess . than about 37 -The use accord| ng
to any meegwrurtqhech(mapmm 1l Baducch Y&kenndeighrat ek detédicnumgethiamem R bixd10%, dpart s
are i ﬁ'"ﬂgﬁéa'!;ts%ﬂqu @aﬁp‘&nursmwe&Peﬂtec'enéihepewndz?@npat bi'“agt

M sch | pai TP% gackémg%ygé% ger &, Emgz gﬂgg{lsgvﬁl& araktenstnka hat,
Ri[&r qﬁ% SO bt AR, 4 Bhih enannmh;&mau r Bhombetial ERAS 4Bkl etwdladur ch
gekenn,zrz%aiaﬁajt da[err] sie-aus etwa 1,0 bis. 5, O%ZI nn, etwa 1,0 bis 4,5%

-~ Silici urﬁ Lemwanst) n@qr gingm Oieﬂa%mem b'smld damvt gelerpﬁetphnabge%@hemavmle
herk[ & ajt Veru h ’gg ge er up %c nchocAr;spr uch
L gag,ugé; g 1{'@,@?’ "Efgg 5 rg,';,tt PR AL D LR
ZI nng editering&la oA, Sadur /@ekéﬂl icHhe?, 50 G16 T V@Blishbrbrig8idd Bt ustinN
vvenl gedriagts et wa 6, 0% betragt 3. Legi erung nach Anspruch 1 oder:2, die

zusat z| |Q:Me ig;“tﬁépkﬁﬁe jrer Sedifrariggeitinherk Aidhlidunpswddersand beigdiariwalzen und
teepe e'e"%'btitﬁpﬁ R R e T

0, 03 bﬁm@ﬁﬂgan ehet ragt . 5. Legi erung nach ei nem der Anspruche 1 b| s 4,

dadur ch { szmrmhmdlesed@ibr@erberrnmenrmtfmgéthmmrgetballetch Qor0@hiatbt650°6 bis

Leggetﬂ?&%;%i@%ﬁ%ﬁ "‘Bef %;Zﬂ{g egiereRepebel Pie Higaperayy pmckide ey WeEPNEL € |

vorT& h QL c‘g, gr Legierung kleiner als etwa

372 ist (d)76Iu|=r J 3« zd@s%w 0GRl RORE irCiIeL 8 laB sie im

st abi | i s9. gertangmgad bredfh aZuaﬁ;&n@eMMzbbmgt daiBder Slitiliafehametaa 2,0 SBlAANE detg ei ner

Legi eZion h\?",fm“homg"’ RiOY wtdomqg smmdepeﬁgndmbeﬂrﬁlw;gfgbnw% mttsagg

Bi eﬁ’ba § e aggk"g %@?P&? Bgur tHZQB r gg'e t tw ﬁ%‘*g gpnret

v senft UL e a‘a:*és:at,%@mtgmwgt Pl N v
|I|C|bapagtetwa 5. Zi nn, 1°Di's 0, 459 Chr om - ungd - Rest

Kupf er. aﬂgm&mung/eimr stckﬁataﬂ frejérel(up‘téebaanalegaemng; dirgesietwh ¢.9bsIsi0% Zity), etwa

V\arffv%t;’%?%mﬁn‘@"%"es%ra LY |§fr%‘i§% SBTO%llﬁ%rﬁeﬂ%ﬁ'ﬁ b dag‘%tﬂ%rﬁ’lﬁéﬁb@ rg!;&'hheoon

ober h L Q}‘ng wobei

di e m findtl?glg]e b%gilﬁ ten é‘lﬁ \% vg/ﬁren?glf‘gn%nu?gssc?ﬁ’ ins, eson ere ¥ 400C

| i egt (1) viswlehatag fneémtsgrudlenz ki® Qhiet4ineng, au&usgﬂwuélgmbtaiﬁgbakéxzk&bemnd (d)
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