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X HM I KA XPONIKA 
MHNIAION EnIIHMON orr ANON TH'L ENQ'LEQ'L EAAHNQN XHMIKQN 

vnAPXOYN nETPE/\AIA EN EJ\AA~I; * 

'Yn6 10U K. fEQPr. K. fEQPr A/\A, TaKT. Ka8TjyTjTOU t~c; 
'9pUK10Aoy[ac; Kai nETpOAoyiac; EV t0 navrn101riµlcp 'Aerivwv. 

T~c; d:vantu~Ec.:>c; 100 KUp[ou eE.µa1oc; EKpl8ri d:vayKa'lov, npoc; d:pnwtf.pav 
napaKOAOU8TjOl v Kai Kcxtav6riaiv 10U, va npotaxewat TIPOELOCXYU>YLKCX[ TLVEC: Kai 
npo'KarnpK1 ,Kal yEVLKal yvwaEtc;, d:cpopwam 1a t~c; XTJµLK~C: auv8foewc; Kcxl 
1a~t voµijaEwc; 1wv TIETPEAaiwv, 1a ELOTJ twv nEtpEAatocp6pwv KOL TaaµO:tcuv, 10: 
T~~ YEVEOEWC: TOU ltEtpEAa[ou Kal TWV KOLTaaµ6:1cuv TOU we; Kai Ta TWV Em
cpo.VELCXKWV EVOEL~EWV unap~ECUC: ltETPEAalou Eic; 1:0 unE.Ocxcpoc;. 

A' 

rENIKAI TINE'L rNQ'LEl'L nEPI nETPEAAIOY KAI TQN KOIT A'LMATQN A YTOY 

1. <l>YLIKA BITOYMENIA KAI illAKPILIL 
AYTQN 

T6 n: Et p E A a l 0 v ElVaL µEAO<; oµaooc;; 
<J>UOLKWV 6pyaVLKWV E.v6oECUV, ai'.TLVE<; ElVOL yvcu
otai un:6 t6 YEVLKOV n:EplAT)TITLKOV ovoµa <!> u-
0 L K a ~ L t o u µ E v L a, on: cu<; 6 K08T)yT)t~<; 
K. Mat8m6n:ou/..oc;; Et;E~A~VLOE t6v t;E.vov opov 
B i t u lll i n a. ME t6V opov OE <J>UOLKCx ~LrnuµE.
VLa VOOUVTaL OAOL o[ O:EpLOL, uypot ~ otEpEOi 
uopoyovav8paKE<; Kal · ta napaycuya L:CUV, TCx 
nepLEXOVta £mn:poo8E.Tcuc;; 6t;uy6vov ~ 8Eiov. 

TO: ~LrnuµE.vLa OEV ElVaL OLOAUTCx EV uoan, 
OLaAUOVTal oµcuc;; EV OA~ ~ EV µE.pEL Etc;; OL8HaV-
8paKa, ~EVSOALOV, XAU>poq>6pµLOV, tEtpax/..cu
pav8paKa· K. 0:. 

"O/..a ta ~LTOUµEvla napayoVTOL KOTCx t6V 
aut6V tp6nov· TO ~apUTEpa Et; autwv YEVVWV
taL we;; ETIL t6 TIAEiotOV EK t&v EAO<J>potE.pcuv. EV 
µEpEL µEv 5La µEpLKfj<; Et;arµ[oEcu<; rourcuv, EV 
µEpEL OE 5La XT)µLKfj<; 6:HoL6oEcuc;. Tournu 
EVEKa unapxouv Kai EVOLc'xµeoa µeta~anKa 
µ£/..11. 

T6 TIEtpE/...aLOV OLaAUEL woaurcu<; otEpEa ~l
touµE.vLa' oL' El;atµicrEcu<; n:6:/...Lv toO tOLournu 
5La/...uµaro<; O:n:oxcup(sovtm Et; aurnO ta otE
pEa ~LtouµE.vw . To q>mv6µEvov roOro ylvEtm 
Kai EV rft <J>UoEL . 

Ta ~ltoUµEVLO OUVOVtaL vex rat;Lvoµ118woL 
Kata TOV omo8EV TI(VaKa. 

* To nap6v ap8pov d:no1e/..E'l 10 npwtov µf.· 
poc; 10Q eE.µa10c; 100 E.vapKTT]p[ou µaef]µcx10c; 100 
KCX9T]YTJTOU K. r. rewpya/..a. To OEU1EPOV µf.poc;, TO 
OltOloV ea OTjµOOLEuen Eic; TO npOOEXEC: TEUXOC:, ea 
O:cpopq: anOKAELOtLKwc; tac; E.v 'E/../..O:ot E.µcpa v[ae LC: 

1tE1PEAa[ou. 

Ta oLaq>opa ~LrnuµEvLa n:apoumasoVTm EV 
tft <J>UoEL Kai EV avaµU;EL µE a/../..ac;; ouo[a<;, on:6-
TE OLaKp(vovtaL: 

r. Mi;;iyµotTot µi: C>pux•ciils 6tvepocxocs · 

a) ME. 6pcpv6:v8paKa (ALyVl1T]V): oua60LAOC:, ya

y6:n1c;. 
~) ME. ALeav8paKac;: Cannel-Boghead-Plattel

Coal, 10pµnavhT]c;. 

II. Mi;;iyµotTOC µETcX !tETpc:.>µcXTc:.>V' 

a) BLTOUµEVLOUXO: 'ltE'tpwµo:TO: YEVLKW<; µ£ µL
Kpav 1tEplEKTLKOTTj1a Etc; ~l TOUµEvta' n.x. ~l 10UµEVlOU· 
xoc; cXO~E010ALeoc;, ~l 10UµEVlOUXOL OXL010AL80L (KaUOL· 
µot axtat6At8ot) K.o.K. 

~) nE'tpEACXLOUXO: 'ltE'tpwµcx'tO:' n.x. TIETPEACXlOU
XOC: lj!aµµl1ric; (µ£ m1pf.A.mov ll nlaaav). 

y) 'Aaq>cxA.'tOUXO: 'ltE'tpwµo:TO:' n.x. aacpa/..10uxoc; 
aa~E010Ateoc;, aacpaA TOUXOl aµµOL (µ£ aacpa/.. 10V Kal 
EV µEpEL µ£ n[aaav). 'H aacpcxATOC: il 06va1m va ETvm 
we; auµn6naµa, EV AE1t101a1n OTjA. Otavoµ!j OLO:VEµTj

µEVT] Eic; 10 TlE1pc.:>µcx, 11 OUVCX1CXl va EXn auyKEVTpcu9fl 
Eic; cp/..f.~ac; Kal cp/..E~LOLcx E.v16c; tou nE1pwµa10c;. 

o) nE'tpEACXLOUXOC: C1XlC1'tOAL0oc;, 'ltETpEACXLOUXOC: 
µapyo: ElVaL 1tE1:pWµata, EK 1WV 6no[cuv ouvaTCXl va 
E~cxxBn nE1pf./..mov ot' d:noa16:~ecuc;. Tau1cx oE.v !'.map· 
xouv auvf]ecuc; EU9uc; EE, O:px~c; we; TOLaurn, d:Ha YEV· 
vwvtm ota 1~c; 9EpµtK~c; d:noauvef.aEcuc; i:wv ~L 10uµE· 
VLU>V C1U01CXTLKWV 1U>V, 1a O'ITOLCX ElVCXL KUp[c.:>c; aacpaA.· 
1[tTjc;. 

2. XHMIKH LYN0ELIL 

Ta TIEtpe/...aLa dvm n:o/...6n/...oKa µE!yµata ow
q>6pcuv 6µo/...6ycuv OELpwv uopoyovav8p6:KCUV. Ou
TOL Eµq>avll:ovtaL EltE UTIO t~V µopq>~v an/...wv 
µop(cuv, EltE un6 t~v µopq>~v µopLaKwv ouµ
n/...Eyµc'xrcuv n:o/.../..an:/...ao[ou µopLaKoO ~c'xpouc;;. 

Etc; €Kaorov nEtpE./...aLov napouoL6:sovraL 
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TA:::'.INOMHLIL BITOYMENIQN KATA TON H. HOF ER 

I. 'Atptot 1. r~·iva cXEpta (cl:Epta nETpeA.a[wv, cpuotKOV aE. ptov) . 

II. ' Yvpdt (OnpEAotlot) 
(ME t6v opov TIE-rpt>..aia xapa><t~

pl~ouv fj o>..~v t~V t 6:~lV tWV cpuot
><WV uypwv j3ltouµEvlwv fj µ6vov EKEl
va ta E!O~, ta 01tOta, ouxv6tata eµ
q>avt~6µeva, ~xouv t6v ouv~B~ j3a9-
µ6v EU>< lV~o[a, uypoG, tWV naxup
pE UOtUl V et!iwv xapa><t~pt~oµevwv 

t6t£ Ota toG 6v6µato' nlooa). 

2. ne'tpO .. mov· uyp6v EACXlWOEc; , apK E1:a Ti lllllKOV, A.rn16ppEUOtOV µ£xpt TIU
KVOpp:ouotou, we; ~Tii TO TI AELOtOV KO:Otavoxpouv µ£xpt µ£A.avoc;, onavtw-
1:Epov CXXPOUV Kai Otauy£c; il KLtp LVOV, aVaA6ywc; 1:0U XPWµat0c; napou
Ot6:1;;ov 5tacp6pouc; ~o:9[louc; otacpavdac;. 

3. nlooa (uyp6mooa Tl mooaocpo:A. t0c;, µ6:A8a)· naxuppcuot0c; KOAAWOT](,, 
EK<a1T] etc; vi'jµam, µ£A.acva il Kaomvoµ£A.mva . 

4. napa<J>LVll' OT EpE6: , µaAaKi'j, cXVOlKTOXpWµoc; il AEUKi'j. 

5. 'OpUK'tO<; K!]p6c; ft 61.;0K!]pl'tl]<;' euµ6:A.aK1oc; (EUKo:µmoc; il µaA.o:K6c;) Ewe; 
µT] µo: A.o:oo6µevoc; , KlTptvoc; £w e; KO:otav6cpmoc;· TIEP LEXEL Kai no:pacplvriv 
KO:HX 5t6:cpopa TI006:. 

6. H Aoq>aA.'toc;· 01:EpE6: , EUKOAwc; Komoµ£vri , OK AT] pc'.c Kai eu9po:uotoc; lhav El
vm LJ!uxp6:. 'E1'acppwc; 9epµmvoµ£vri y[vETac nA.0:01tKi'j· Kaoto:voµ£A.mva· 
d:cp[VEl ypaµµT]v Kao1o:v6xpouv KO:i EXEL SpaOotV a Ao:µ nfj . 

7. · Aa<J>aA'tL'tl]<;' eu8pauo1:0c;, µEA.o:c;, y po:µµT] µEA.mv o: µ£xpt Ko:omvoµeA.o:lvric;, 
Spo:Ootc; 6otpeworic; KO:i A.6:µ TIOUOO: . 

060 Tl Kai TCEptoo6i:EpaL OELpai TWV KaTc.n£
pw µ vriµovweriooµ£vwv uopoyovav8paKWV. LU
v~ewc:; Ev T06rntc:; EmKpaTET µ[a oEtpO: Kai 5~ 
il ~ oEtpO: TOO µE8av[ou (rcapaq>tvat) -~ TO va
q>8£vta. nap' aui:O:c:; EUplOKOVTat KaTO: OEUTE
pEuo6oac:; rcoo6tT)Ta<:; etc:; nva TIETpEA.ata Kai µ£
ATJ Twv oEtpwv TOO aLeuA.Ev[ou, TOO ~EvsoA.Cou, 
orcavtwTEpov 5€. µ£A.ri tfjc:; oEtpoc:; rnO aKETUAE
v(ou Kai Tfjc:; TEpTCEVtKfjc:; rnta6TT)c:;. MEµovwµ£
vwc:; EupEerioav Kai &A.A.at aK6µT) 6µa5Ec:;. 

MEXPL TOOOE KaTEOE.Cxerioav unapxouom El<:; 
Ta 5Laq>opa nEtpf.A.ata a! aK6A.ou8ot oEtpai (a[ . 
OUVT)8EotEpov cXTCaVTWOat dvaL ~ rcpwtT), ~ OEU
tEpa Kai ~ rc£µmT)) : 

CvH2v+o 

C vH 2v 

C vH 2v-2 

CvH 2v-.1 

C vHov-G 

CvH 2 v - H, .t o, .12, .. 14 Kcxl . a2 

' EKTO<:; TWV uopoyovav8pc'.xKwv unapxouv de:; 
TO TIAEtoi:a TCETp£A.ma Kai El<:; µtKpO: nooO: Kai 
£vwoEtc:; nEpt£xouom 6~uy6vov{nETpEA.a "CK0: 6~fo) , 
OSWTOV (arco 'lXVTJ µ£xptc:; 1°/o Kai TCAEOV , Til· 

8avwc:; we:; ETCl TO TCAElOTOV UTIO µopq>~v TCOAU
TIAOKWV 6pyaVLKWV f3aoEwv) , 8Ei:ov , Ti:A.oc:; OE 
TCEplEXOVTat uowp Kai av6pyava rcp6o8ETO 
rcpocrµE[yµaTa . 

LXEnKwc:; µ€ TO 6f,;uy6vov ofov vO: rcapOTT)
PTJ8ft , on µEyaA.EltEpO TIEplEKtlKOtT)c:; El<:; TOOTO 
OEV rcapatT)pEl'Wl de:; avaA.A.o(w-ra' aµfowc:; EK 
Twv ~aewv Tfjc:; yfjc:; rcpoepx6µeva , mtpi:A.ata. 
'H tUXOV unapxouoa µeyaAELtEpa rceptEKtlKOTT]<:; 
e[c:; 6~uy6vov npOEPXETOL EK Tfjc:; emopacrEwc:; 
TOO atµooq>atplKOO ai:poc:; ETCl TWV TCETpeA.a(wv. 

P6:5tov 5€.v KOTEOTTJ ouvatov vO: Kata5EtX8ft 
El<:; TCETpEAata , paOlEVEpyEtal oµwc:; TiapEtT)p~8T)
OaV El<:; avaA.A.o(wTa TOLaOta , rcpocrq>atwc:; E~EA-

86VTa, Katay6~1EVat Kai rcpoepx6µEvat EK TWV 
TCEplf3aA.A.6VT(,)V to TIETpEAatOV TCETpwµ·aT(,)V Kai 
[OtaLTEpwc:; TWV apylA.A.wv . TO: &A.A.a rcapou
otas6µEva Euyevfj Mpta (~A.tov K.A. .) ouvavi:m 
Va 8EWpT)8WOLV we:; npo"(OVTa OlaOTicXOEW<:; . 

'Evta08a ofov vO: rcapatT)pTJ8ft Otl EVlOtE 
yetTOVlKO q>pEaTa napEXOUV TCEtpEAata µ€. uopo· 
yovav8paKac:; otaq>6pou ouv8€oEwc:; · Ev rn6Totc:; 
6 XT)µtKO<:; xapaKt~p TWV YEVlKW<:; ouµqiwve'[ . Ai 
TOLaOTat OLaq>opai Tfjc:; XT)µtKfjc:; ouv8foEwc:; 6q>E[
A.ovtat El<:; TO on 060 YElTVtasovi:a q>p£ata 06-
VaVtat vO: A.aµ~avwcrL to nEtp£A.at6v twv EK 
060 otaq>6pwv KOL taoµatwv. 

3. TA::O:INOMH:?:I~ T.QN nETPEAAI.QN 

A6ycp i:fjc:; µeyO:A.T)c:; TIOLKLA.lac:; twv _ouvtoi:wv
TWV TO TIE!pEAatOV uopoyovav8paKWV OEV KatE
OtT) ouvmov 6:K6µT) µ£xpt o~µEpov vO: ylv.n µ[a, 
TEAE[wc; iKaVOTIOLOOcra oA.ac:; Tac:; CxTCalt~O'EL<:;, ta
~Lv6µT]O'L<:; Twv TCEtpEA.a[wv erci XTJµLKfjc:; ~aoEwc:;. 
Ai µtxpt o~µEpov yEv6µEvaL rcpocrna8ELaL ta~L
voµ~oEwc:; OTT)p[sov1at µ6:A.A.ov ent q>uotKWV µE-
86owv xwptaµ oO . Kat o~ : 

1) Ta~tvoµoOVTat TO TCETpi:A.ma 6:vaA.6ywc:; 
toO ElOLKOO TWV ~c:Xpouc:; E[c:; : 

/\.(av EA.aq>pO: EAOLa TIUKVOTTJTO<:; 0 .7 - 0 ,8 
'EA. aq>pO: EA.aw » 0,8 - 0 ,9 
Bapfo EAala » 0,9 - 1,0 
2) 'AvaA.6ywc:; TWV rcpo"C6vi:wv CxTIOOTcX~Ewc:; 

TWV. TO: rcpo·covta taOta otaKp[vovTaL El<:; tpEtc:; 
6µ6:oac:; : 

Etc:; i:~v rcpwi:riv -rrEpLA.aµ~avovtat Ta 6:no
oTasovta µ£xptc:; 150°. 6:noT.EA.o6µEva Kuplwc:; EK 
~EvsCvric:; (yasoA.£vric:;). 

E1c:; t~V OEUtEpav TO arcootasovi:a µEta~u 
150 Kai 300° (qiwnonKOV TCEtpEA.atov). 

E1c:; T~V TpltT)V tEA.oc:; TO EXOVta ~aeµov sfoewc:; 
avw tWV 300° (µaso6T , aoq>aA.toc:; , 6~0KT)p[TT)<:;). 
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' Avaf..6ycuc; OE mo O:v EmKpatfi ~ Tipwn1 ~ ~ 
TplTTJ 6µoc; OLo:Kr:;lvoVToL TO TIETpf.f..ma ELc; Eu -
K 6 /.. cu c; TI T T] T L K 0: Kat o u a K 6 /.. cu c; TI TT] -
Tl K 6:. 

TO: EUK6f..cuc; TITT]TLKCx (~ f3t.vl;Lvof3pt8fj) TIETpf.
f..aLo: E1vaL Ef..acppO: £/..ma (£/..mo: µE Tiapaq>LVLK~v 
f36:mv), TO OE ouoK6/>.cuc; TITT]TLKCx ElVOL f3apfo: 
E/,.ma {£/..ma: µE aocpaf..TLK~V f36:otv). 

'O Hans Hofer-Heimhalt npoE'!EtvE T~v CxK6-
f..ou8ov Ta~LV6µT]OLV, ~ 6Tio[a Kp[VETOL we; ~ µ6:/..
AOV CxVTaTIO!<pLvoµf.vri CxTIO TIOAAWV an6lj!EC0V 
Tipoc; TO:c; aTiaLT~OELc; 1fjc; Tip6:~Ecuc;. KOT ' auT~v 
OLaKp[VOVTO:l: 

1 .~Ta µ E 8 av l 0 TIET p EA a: la, oTaV ~ TIEPLE
'<TlKOTT]c; TCUV Elc; UOpoyov6:v8po:Kac; Tfjc; OELpCi:c; 
TOO µs8av[ou 6:vf.px£Tm TIEpo:v i:wv 66 °/o· 

2. TO: vacp8EVLOTIETpEf..aLa , OTav ~TIE
pLEKTLKOTT]c; TCUV Etc; vacp8EVLa CxVEPXETOl TIAEoV 
TWV 66 °/ 0 • 

3. Ta v a cp 8 E VL o µ E 8 av Lo TIE t pf./.. a La , 
OTaV ol uopoyov6v8paKEc; TWV ouo OELpwv (mo 
µE8av[ou OT]A .Kat o! vocp8EVLKot) EVUTiapxouv KOT' 
'Loa TIOOCx ~ . CxKpLf3wc; ELTtELV, ornv OUTE ~ µio 
OUTE ~ cXAAT] OELpex cp86:vEL TCx 66 °.1 0 ELc; to TIE
TpEAaLOV. 

'Qc; TET6:p111v Kf..6:mv Tipoo8f.TEL 6 C. E ng ler 
TO EOX6:Tcuc; yvcuo8f.vta TI E T p E A o L a 6: v cu
µ 6: /.. o u a u v 8 Ea E cu c; , TCx 6no'lo £xouv µE
y6:t..11v TIEpLEKTlKOTT]Ta Elc; CvH 2 v- 2 , CvH 2v-4 , TEp
TIEVLa, 6µ6/..oya TOO f3Evl;o/..[ou K.O . K. 

'Qc; TUTioc; twv µE8avLoTIEtpEf..o[cuv ou -
VaVTaL vex 8Ecup11800v tCx TIETpEAO:lO Tfjc; Te
gernsee KOL Tfjc; nEvvou/..f3ov(oc;. ELc; TCx TIETpE
AOLa T00To av~Kouv En[oT]c; TO TIETpf.f..ma toO 
Klenczany (f af..tKloc;), Anapa (~uT. KauK6:oou) , 
Zarskiji Kolodzi (Tucpt..rnoc;), Kuba (BoKou) Kai 
tO: Tfjc; ~UT. BLpyLv(oc; (B6p 'AµEpLK~). 

Tov Tunov TWV vacp8EVLOTIETpEf..o(cuv Tio
PEXEL TO BaKou (Balachany Ecuc; Ssurachany, 
Bibi-Eibat)· mpmTf.pcu Etc; T~V Katl'jyop[ov TOU
TT]V CxV~KOUV tO: TtEtpEAOLO tfjc; "Avcu 'ho f.. [oc; 
(Velleja, Salso maggiore, Ozzana-Taro), Tfjc; 
Wietze , Dschebel Zeit (Alyunrnu) , Bopvfou, '16:
f3oc;, .Louµ6:1poc;, ' laTicuv[o:c;, TE~6:c; , Aou'Cl;t6:
voc;, Ko/\tcpopv[o:c; Kat NoT. 'ApyEvnvfjc; . 

'O TUTioc; twv vacp8EvtoµE8avtoTtETpE/..a[cuv 
CxVTLTipOOC0TtEUEtOL crno TO TtETpf./..aLOV TOO 
Colibasi Tfjc; Pouµov[oc;. non a ETt[OT]c; TIEtpE
AO:la Tfjc; Pouµav[ac; KOL rot..LK[ac; CxV~KOUV Etc; 
TOV TUTIOV T00TOV' we; KOL TO TOO Ohio, ' IvoL6:
vo:c;, 'lf..f..Lv6'Cc; Kat Oklahoma. 

4. H AJ\t\OIQLIL TOY nETPEt\AIOY 
EN TQ, AEPI 

To n£Tp£f..otov EpxoµEvov Elc; µaKpo xp6vtov 
6ncuoO~TtOTE ETtacp~v µ€ TOV af.po uq>[OTOtaL 
af..f..otwoEL<;, al 6no'lm ouvio1av1o:t EV µf.pEL µEv 
Etc; E~6:TµLOLV TWV TITT]TLKWV OUOTOTLKWV' EV µf.
pEL OE Elc; Tip6of..T]ljJLV 6~uy6vou Kat Tio f.. u
µEpLoµ6v. Al 6:/../..oLwoE•.c; autoL Enf.pxovtm 
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TaxU-rEpov fa ' uljJT]AOTEpcuv 8EpµoKpooLwv. 
~LO Tfjc; [-LEPLKfjc; f:. ~ a T fl ( a ECU<; (otacpuy~ 

TWV TITT]TLKWV u5poyovov8p6:Kcuv) TO TtETPEAOLOV 
Ka8[otaTaL 6/..oEv nuKv6Tepov , 6f..Lyw1Epov EU
Klv11rnv Kat TEAoc; naxuppEUOTOV (nlooo:) ~ KO:l 
OTEpE6V. Outcu TICUc; E~T]YELTOL TO ano TIOAAOO 
xp6vou yvcuaTOV yEyov6c; ' OTL TO TtETpEAOLOV' TO 
EuptoK6µEvov f30861epov EV TC;'> OTEpEQ cpf..otcp , 
Elva t Ef.. acpp6tEpov TOO EUpLaKoµf.vou napex t~v 
Emq>aVELO:K~V 6:v6:f3/..uaLV ~ E[c; O:UT~V . 'ETI(OT]c; 
E~T]YELTaL TtEpattf.pcu KOL TO yEyovoc; OTl ouxvex 
TO TtEtpEAOlOV E[c; tac; Elllq>OVELOK6:c; TOU avo
f3/..uoEL<;; E1vm TIO AU naxuppwoTOV (TI[ooo) . Tou
TCUV EVEKo ~ noL6T11c; Too nETpEt..aiou µtac; Em
cpavELo Kfjc; avof3/..uaEcuc; OUOEV CXAAO OU[-LTtEpa
aµo E.mTpEmL va £~a x8fi mpt Tfjc; noL6TT]TOc; 
TOO TIEtpE /..o(ou TOO eupLa Koµf.vou EL<;; f3a861Epa 
OTpwµow Elµ~ µ6vov on EL c; TO f36:8oc; unapxEL 
EA Titc; va euplaKETaL TIETpf.f..oLov Ef..ocpp6TEpov 
KOL KoTO: Kov6va TIAOUOLWtEpov Elc; f3Evl;£v11v 
Kai TtETpf. f.. mov. To TIETpf. f.. oLov Twv EmcpavEta
KWV avaf3A.6lJEC0V OUVO:TOL fa , E~OTµ[oEcuc; KO:l 
XT]µLKfjc; a/.. f.. OLWOEC0<;; VO µewf3/..1'j8fi ELc; aacpaf..
TOV. To EUE~CxT[-LLOTOV ~ 5uaE~6:1µLaTOV ouoTan
KWV nvcuv TOO TIETpEf..a[ou E~T]YE'l EV µf.pEL TO 
OLaTL CxVO:AUOELc; TIETpEAO:lOU EK TOO auTOO cppE.a
TOc; Ol5ouv CxTtOTEAEO[-LO:Ta OtocpopETLKO OOOV 
acpopq; T~V TIUKVOTT]Ta KO: l n;v XT][-LLK~V o6v8rn[v 
TOU, lf>[c;x &v KaTO: t~V :Afjt\JLV TOO ody[-LatOc; Kat 
T~V faacp6/..a~Lv TOUTOU 5ev E56811 [-LEYLOtT] Tipo
aox~ . 

To TIETpEAOLOV E~otµll;ETO:L EUKOAWTEpov oorp 
E lVaL TIAO '.J OLWTEpov Elc; uopoy6vov KOL rncux6-
TEpov de; av8pOKO . 

"Av ro TtETpEAOlOV TtEpLEX!J napoq>[VT]V KOL ~ 
£~6:TµLoLc; yivEToL avw auyxp6vou npoof..~lj!Ecuc; 
6~uy6vou uno TOO TIETpEf.. o[ou, TOTE TEALKW<;; 
CxTtO[-LEVEL ~ nopacplv11 we;; OtEpEO: oua[a. Kat ' 
outov TOV tp6nov EYEVv~8T] 6 6l;OKT]pltT]c; (6pu
Ktoc; KT]poc;) Etc; TO oriµepLv6: tou Kotl-6:oµoto, 
Kot 6 6no'loc; o6vaTOL vO: urcapxn etc; oriµav
TLKO: TIOOO µ6vov EKE[ OTtOU unfjp~av ol Mo 
TtpoµVT]µOVEU8EVTE<; OpOl , E~CxTµLat<;; CXV~U 6~El-
0WOEC0c; KOL µEyaf..ELtEpo TtEpLEKTLKOTT]c; TOO TtE
tpE/..a[ou de; napocplvriv . 

~la Tfjc; TI p 0 a A ~ ljJ E cu c; 6 ~ u y 6 v 0 u 
Mvavtm vO: napox8oov 060 faacpopEnKO: cpat
v6µeva : 

o) 'H np60AT]lj!Lc; TOO 6~uy6vou OUVTEAELTOL 
aTioxcupLl;oµevou,U5ornc; , cpmv6µEVOV , TOO 6no[ou 
~ rcopElo ETILTOXUVETO:l 5La TtLEaEC0<;; Kat 8Epµ6tT]
TOc;. Mepoc; TOO EV t<f> TIETpE/..o[rp uopoy6vou E
vo0TOL µEta TOO 6~uy6vou TOO atµoacpmpLKOO 
-O:Epoc; npoc; uocup , TO 6no'lov 6:no[36:AAETOL, EVQ 
OL u5poyov6:v8paKE<;; K0:8[ataVTOL TtAOUOLWTEpOl 
E[c; av8po:Ka , TWV UOpoyovov8pCxKC0V Tfjc; OELpCi:c; 
TOO µE8av[ou ouvaµf.vcuv vO: µ£TaTIEoouv elc; TOl· 
ournuc; tfjc; OEtpO:c; TOO a18UAEVlou Tl YEVLKwc; EL<; 
EVWOEl<; TOO t6nou CvH 2v we;; KOL El<; apcu[-La
TLKO ac.0[-LaTa K.o.K. To cpmv6µEvov TOOTo 
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Mvmm va nopoorn:8fj Ota tflc; E~lOWOE.CU<; 
CvH 2 v+2+0 = H 2 0 + CvH 2v 

TowOto cpmv6µt:vo cpo[vt:tm OJl ncA.A.6:Kl<; 
ETCETEH:oeriaov EV Tft q>6oEL. 

f3) To 6t;uy6vov oxriµaT[l_;:El µETCx TWY uopo
yovaY8p6:KCUV YEa<; EvWoELC; Kai OTJ ~ cpmv6f..ac; 
~ TCETpEA.a'(KCx 6E;fo . 'Q OXT]µanoµoc; H'i>Y TEAEU
Ta[cuv TOUTCUV OUVOTOL vc'x EKcppao8fj oxriµan. 
KW<; 5Lc:'x TWY Et;lOWOECUV : 

l) CvH 2vO+O = CvH 2v-20+H 20 
0: /.- oEOOTJ 

KOL 2) CvH 2 v- 20 +0 = CvH 2v-,0 2 
. To tEAEUTalov TOOTO owµa ElVOL 6 TUTCO<; 

TWV µovof3aoLKWV vacp8EVlKWV 6t;£cuv. 'H TOL
aUTTJ µt:Tof3o/...T) KaAEITm 6: n: 0 pp ri T [ v cu a l c; 
TOO n:ETpEA.a(ou. 

Tc:'x cpmv6µEva Ta0Ta Tfic; 6t;ELOWOECU<; µ6Ya 
TCUY , LOLm TEpcuc; Ev ro6tol<; Ev ouYouaoµQ µE 
TTJV Et;6:TµLolV, aut;avouv TTJV TIUKVOtT)Ta TOO TIE
TpEA.a[ou KOL OUVTEA.oOv EL<; TOY oxriµanoµoY 
Kai TOY O:n:oxcuploµov OTEpEwv ocuµchcuv. TEA.L
Kov npo·cov oA.cuv aurwv tC>v <J>mvoµE.vcuv dYm 
~ CiocpoA. roe;' n:poc; oxriµanoµov Tflc; orco(ac; tc:'x 
CxYCUTEpcu cpmv6µEva OUV~PYTJOOV KOTc:'x TIOLKlAOV 
f3a8µov EL<; ow<J>6pouc; ton:o8w[ac; Kai to6Tou 
EVEKO ~ n:apax8Elao EL<; 5Lacp6pouc; 8foELc; 
ao<J>af... toc; n:p£n:EL vc:'x OElKVUD Ola<J>opETlKTJY o6v-
9EOLV Kai OELKVUEl ovrcuc; tolaUTTJV. Outcu ~ Etc; 
6t;uy6vov n:EpLEKtlKOTTJ<; tflc; 6:ocp6:A. TOU wµa[VE
tm µETat;u 23 Kai 1 µ6A.Lc; tole; 0

/ 0 • 'H aocpaA.roc; 
n:EpmtE.pcu EV Tft <J>UOEl OUYatm va UTIOKTJTOL n6:
AlV EL<; O:vaycuyT)v (6:v8p6:KCUOl<;) , to TfALKOV 
n:po'(ov tflc; ono[ac; dvm 6 ypacptTT)<;. OuTW 6 cpA.E
f3oEtowc; Ev KEOA.avn n:apouowl.;:6µEvoc; ypa<J>[
rric; dvm n:po·cov rwv n:poEKTE8Elowv O:A.A.olw
oEwv. 

5. EM<l>AN!::>-12: TQN nETPEJ\A!QN 

Tac; <J>UaLK6:c;, µEyoA.t:ltepac; olooraoELc; Exou
oac;, ouoowpEuoEL<; Tit:tpEA.a(ou Ev tQ otEpEQ 
<J>AOlQ tflc; yflc; ~ napa TTJV En:l<J>CxVELaV autflc; 6vo
µal.;:ouv K 0 l T a a µ a Ta n: E T p E A a [ 0 U. 

Tc:'x KOlT6:oµata toO n:EtpEA.o(ou ouvavrm vc:'x 
dvm Kai 5LaKp(vovTm EL<; n: p cu T o y E v fl ~ 
a U 8 L y E V fl KOL 0 E U T E p O y E V fl ~ 6: A -
A. o e Ly Ev 71. 

Dpw•oy£vil i1 ~ue•y£vii xomxaµ~•~-

' En:ELoT'J to n:EtpeA.mov dvm -we; 80: 6:vaTitu
x8ft f3paMtEpov - 6pyavL Kflc; Kataycuyflc; I OEV 
KOTEotT) OUVOTOV VCx OXT)µano8ft Et µT') [lOVOV 
EKEI OTCOU unflpxov £µf3Lol 6pyavloµoL Toutou 
EVE Ka KOl t6:oµata n:EtpE/...aiou Evtoc; EKPTJC:t yE
v&v TI£tpcuµCx-rwv E.oxriµar[o8rioav E.t; '(aou E.t.a
XlOTa ooov KOL EVtoc; TWV apxmot6:TWV apxa·c
KWV, µT) 6:n:of...l8cuµoto<J>6pcuv, 1l.;:riµatoyEvc'.0v n:E
tpcuµarcuv. T6TIOl ox1iµanoµoO TIEtpEf-a[ou ~TO 
OUVatOV VCx UTCCxPXOUV µ6vov de; ta VEWTE::pa 
TWV apxa'(KWV 1l.;:riµotoy£vfl TIEtpwµata . To Blc:'x 
tflc; f-oylKfl<; Et;ay6µEvov ouµnE.paoµo roOto 

ouµ<J>CUV£T µ€ o/...o ta µexpl o~µt:pov yvcuara ou-
8EVTLKa yEyoY6ra . 

' EK TWY ycyoY6rcuv to6tcuv Ka r£0Trioav Erc[
OTJ<; yvcuorai Kai a[ OUV8flKOL, a[ OTIOlaL CXTCOL
T00Vtal 'iva oxriµano8C>OLV CxTCOOOTLKCc, OLKOvoµt
KW<; 6:µE[f3ovta TipcutoyEYfl KOLtaoµata TIEtpE
A.a(ou . A[ ouv8f1KOL aurm dvm: 

"Ev TC E T p cu µ a n: 0 p w 0 E c; de; rove; n:6· 
pouc; ~ Kai etc; tac; µcyaA.EltEpac; KDLAOtT)tac; 
(n.x. pcuyµc:'xc;) toO OTio[ou va OUYaX8ft TO TIETpE
A.atoY. 

TmaOta TIEtpwµara dvm O:l aµµoL KO:l o[ 
TIOpWOEl<; ljJaµµITOL ,we; n:.x. TCx aµEpLKa'VLKCx KOL
Taaµata, u;mpfoEL Tflc; KoA.L<J>opv(oc; Ko( nvcuv 
TIEPlOXWV TOO Tct;ac;) . TO xaA.LKOrcayfl Kai ta KpO
KOAOTCayfl, Ol Oo/...oµ Ital KOL 6:of3EO!OAl80L µ£ 
KUl!JEACUTOV iotov ~ µE noAA.c:'xc; µlKpac; pcuyµO:c; 
(we; n: X· ai nA.oumm n:t:rpt:A.alocp6poL n:t:ptoxat 
roO Ohio Kai rflc; ' IvoL6:vac; Tflc; Bop . ' AµEpLKflc;), 
onav[cuc; OE aA.t.a n:t:Tpwµata cpepovta pcuyµac;. 

To a8potoµa ~ to n:A.f18oc; oA.cuv tWV KOlACU
µatCUY TIETpwµar6c; nvoc; 6voµ6:l.;:t:TOL o y Koc; 
n: 6 p cu v, ~ OE oxemc; TOUTOU Tipoc; TOY oA.ov 
oyKoV TOO TIETpwµatoc; KOAEtTOL a u v T E A E
a TT) c; TI o p woo u c; toO n:i::tpwµaToc;. 

'H µi::yaA. TJ TIA.ELov6TTJ<; rwv yvcuorwv KOLTa
oµarwY TIETpEA.a[ou CxTIOTEAEltm O:n:o TIET p E
A a L O<J> 6 p 0 u c; aµµ 0 u c;, Tiapoumal.;:oµEYac; 
Etc; tc:'x TIA.ouma n:t:tpEA.alocp6pa n:Eo[a uTio µop
<J>T'Jv xapaKtT)plOTLKTJV urcoµEAOLVOY, «µaOpo xa
f3t6:pl» Kata tT)v E.v Pwoo[c;x ouv~8TJ npoocuvu
µ[av. 'O Etc; TIETpeA.mov TIAoOroc; Twv n:Etpt:A.at
ocp6pcuY aµµcuv aut;6:YEl ~lEtc:'x TOO TIOpwoouc; au
TWY , ~ oE iKav6rric; 6:Tioo6ocwc; rwv Et;apr6:tm 
EK tc'..)v OLaotaoccuv tC>v TI6pwY rwv. To6twv £
VE Ka ofov vc:'x OlaKplVT)-raL ~ de; TIET p EA a l 0 v 
n: E p l E KT l K 6 T TJ c; KOtt6:oµar6c; nvoc; CxTIO 
TTJV 0 TI 0 0 0 t l K 6 t TJ T Cc T 0 U E L <; TI E
T p EA. at o v. 

Ai TIETpEA.alOcp6pol aµµm OTiav[wc; n:apou
m6:l.;:ovtm de; op[l_;:ovrac; OTIO/..utcuc; OUVEXEI<; . 
Touvavt[ov OTIOTEAOOV <J>aKo6c;, TCCxVTOTE eExcu
ptorouc;, TWV orco[wv EVVOELtal ~ on:ouom6rric; 
TCOlKLAAEl. 

' AA.A.a OEV 6:pKEI EV n:Etpcuµa va ElVOL TIO
pwoEc; Ola vc:'x Kataotfi ouvatoc; 6 ox11µanoµoc; 
KOlt6:oµaroc; TIEtpEA.a[ou XpELai'.;EtaL Yc:'x UTiapxn 
Kai to 6: E pl o· ~ TI £ t p EA. a Lo at E y E c; TIE
ptK6:A.uµµa EK n:Etpcuµarcuv, to oTiolov , TIEptf36:A.
A.ov to Ko[taoµa, Tipo<J>uA.aooEL to TCEtpeA.moY 
KOL TCx 6:EpLa CxTIO TTJY 5LacpuyT'JY Kai CxTIO TTJY µ£
XPL<; autoO OlElOOUOl y unoyi::lcuc; KUKA.ocpopo6Y. 
rcuv uoarwv. L:uxY6tata to nt:ptKaA.uµµa roOro 
cXTIOTEAEltaL cXTIO OXlOtc:'xc; 6:py[A.A.ouc;, apylAAOV 
~ O:pylAA.ouxa TIETpwµara (we; n:.x. µapyav, O:p
YlAAlKov oxlot6A.l8oY) . 

"OtaY to n:EpLKCxA.uµµa toOto TIEPLKAE(D to 
KOitaoµa aEpOOTEywc;' TOTE TO O:E.pla EUplOKOV
taL EV TQ KOLTaoµan uTio µEya:A.riv Tiit:mv, uTio 
tflc; 6Tio(ac; TioA.A.aKl<; Kata tac; yEcutp~oELc; Et;E-

• 
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nvax811 de; rov Mpa of..6Kf..T]pov ro EK f3apewv 
OLOT]pClv · oc.:>f.. ~vwv oi:£t..Exoc; tfjc; oc.:>f.. 11vc.00Ec.:><; 
tfjc; 6nfjc;. 

"Av to KO(taoµa oE.v nEptf3c'xt..t..11rat TEAELc.:><; 
otEyavwc; uno roO nEptKaf..uµµar6c; TOu, 
t6tE to nETp£t..mov f>tacpr:uyEt Kai 5taxuv6µEvov 
f>tanotlsEt to yELTOVLKov nE-rpc.:>µa, EKtELv6µEvov 
outc.:> nc.:>c; EL<; µEyc'xt..11v EKTaotv Kai Ka8LOtc'xµE
vov OLKovoµtKwc; µT] EKµetaf..f..Eumµov· TEALKCl<; 
80: ox11µano8ft EV mooaocpat.. TOOxov 1tEtpc.:>µa . 

Tef..oc; 1tpE1tEl vex unapxouv Kat w pl 0 µ E
v a L yEc.:>TEKTOVLKai ouv8fjKal, Enttp£
nouom TOV TOTtlKOV owxwptoµov TOO TtETpE
f..a(ou , TWV CxEp[c.:>V !<al TOO UOOTO<; KO l ti)v TO-

· no8EtT]OLV T06Tc.:>v Kata onf3c'x5ac; O:vat..6ywc; 
TOO ELOLKoO tc.:>V f3c'xpouc; Llta Kp[voµEv c':rn ' m'.nfjc; 
tfjc; crn6tj!Ec.:><; tac; OTOALOc.:>µeva ~ ETtTUXc.:>µevac; 
1tEploxac; KOL de; EKCxOtT]V nrnxi)v TO 0 u y K A l
v o v (dK.1)-to f3a8u [lEpoc; tfjc; nrnxfic;- Kat to 

A' fl . ,, . .-···--·--. ruzn uarau£u/11µµevn 

\ .. (\:~·:.-.-~:.·:· ... 
~~M~u< 

llru:.cir :uvri9nt; .[ p' 

ElK. 1. 
(K ata r 6v R. Courau) 

0: vi: (Kt.. L v o v ~ ri]v O:vwrepav Kopucpoypaµ
µT]v tfjc; nruxfic;: P~yµa-ra Eit(OT]<; ouvavrnt vex 
5LaK6ntouv TTJV ouvexEtav tC>v TIETpc.:>µc'xtc.:>V . 

. "Qf..c.:><; lOLaLTl~pc.:><; EUV0°(KCx ElVOL Cx1t0 Tfj<; cm6-
tjJEc.:><; TOO 5toxwptoµo0 TOO nETpEf..a(ou, TWV O:E
plc.:>v KOL TOO UOaTO<; 1:Cx CxVTLKAtVa !<al oi 86f..ol , 

· f.n[oT]c; Kai Ta µovo
KALVfj , EV[OTE OE KOL 
aura ta PTJYµa1a . 
Ourc.:> n.x. O:v de; TtE
plOXTJV nvo OXT]µon · 
o8ft Koltooµa itETpE
f..alou Kat T] mpLOXTJ 

~uµµerpov a:~(~·Al~~v. A= Cctpta, OU1T] OTOALOc.:>8ft o-
n = nEtpEAatOV, Y= tHiwp. nc.:>c; T] ELK. 2 OELKVUEL , 
(Kata i:6v R. Courau). 

TOTE TO TtEtpEACXLOV 
KOL TCx 1tCxVTOTE oxE

oov ouvo5Euovta outo O:Epto Kot TO uowp 80: 
taKTOTtOLTj8oOv Kata i:O:l;tv nuKV6TTJTO<;. Katc.:>

- i:Epc.:> 80: f./;ETc'xoc.:>µEv Tac; yEc.:>TEKTOVLKac; ouv-
8TJKac; f..EntoµEpeotEpov . 

ME-r0tv~anua1s -rou nnpEAotiou. 
To 1tEtpEAOlOV OUVCHOL vex µEtoVaOTEUD EK 

TWV rtpc.:>TOyEVWV TCU· KOLTooµc'xtc.:>V KOTCx 5tacp6-
·pouc; i:p6nouc: Kot 5ta 5Lacp6pwv oowv. 'O H. 
Hofer f>toKplvEL : 

· A '. 'E o c.:> TE p L Ki) v µ ET o v c'x o t Eu -
o L v, ytvoµev11v EVToc; ToO KOttc'xoµoTOc;. 

B'. ' EI; c.:> TE pl KT] v µET av c'x o t Eu -
o L v, ytvoµev11v E/;c.:> toO npc.:>TOycvoOc; KOLTc'x
oµaTOc;. TaUTl'JV OLaKplvEt nEpcxt TE pc.:> EL<; t o n L -
K TJ V KOL de; K a 8 o A L K TJ V. 

1. 'Eawu:pLK~ µs:'to:vO:a'twaL<;. Aurri y!vE
Tm , OTOV TO CxPXLKW<; opts6vnov 1tETpEAOLocp6pov 
nE-rpc.:>µa µETOKLVfjTOL KOTOTILV uno TWV 6pEOy6-
Vc.:>V ouv6:µEc.:>V KOL OTOALOouµEvov E~o[pETCXL, 
f..oµf3c'xvov OLEU8UVOLV KOl KA[OLV npoc; op[soVTO. 
T 6rE 10 uypov nEptEx6µEV6v TOu T18Etat EL<; Klvri
otv, µE·ravc'xotEUOLV, Kai xwplsEtal EL<; UOc.:>p, TO . 
OTIOiOV we; ElOLKW<; f3aputEpOV Kataf..aµf3c'xvEL TCx 
Katc.0i:Epa tµTJµata, EL<; nETpef..mov ETtLKaf..un:rov 
TO UOc.:>p Kat EL<; O:epta , TO on:oia Kataf..aµf3c'x
vouv TO: O:vc.0tata tµTJµata . 'H TOLOUtT] 8Ec.:>p[a , 
Ti ol5ouoa µ(av E/;TJYTJOlV n:Ep \ TOO tp6nou Ka8' 
av y(VETOL Ti EOc.:>TEplKTJ µETaVCxOTEUOl<; KOl 1tEp! 
Tfjc; a Lr(oc; I Ti ono[a TTJV npo KaAEi I KaAEiTd:l 
8Ewp[a Tfjc; f3apurrirnc;. Kata Ta tEAEUTaia ETTJ 
YEWAOYOL nvec; tfjc; B. , AµEplKfjc; O:vemul;ov i:T]v 
8Ec.:>p[av tC>v TPLXOELOG:lv , Ka8 ' ~v T] foc.:>tEpt1<i) 
µEtaVCxOTEUOl<; TOO 1tETpEf..a[ou nap[otatal we; 
cpatv6µEvov KLVTJOEc.:><;, 5trnoµevric; un:o tC>v v6-
µwv Ka! Kav6vwv tC>v TPLXOELOClv cpotvoµ£vwv . 
'Ev TOUTOtc; Ev toxu·c n:apaµevEt -we; tEf..Elwc; 
iKavonotoOoa Kai Kaf..Clc; 8EµEf..tc.:>µev11 - T] 8E(i)
p(a tfjc; f3apUTT]TO<; . 

Kata ri]v E:oc.:>tEpLKTJV µETavc'xotcuotv Kai ri]v 
ouooc.0pEuotv roO nEtpEf..o(ou ot'Jvavrm va ouµ
µETexouv Kal cXAAOL 5t"c'xcpopol nopc'xyovtE<;, we; 
n . x to n:opw5Ec; TOO nEtpc.0µaro~, T] f..rnt6tT]c; 
tC>v n6pc.:>v, ai f>Lacpopol toO ioTOO toO TIETpc.0-
µaTO<; I Ti KA(atc; autoO, TO poG:lOE<; TOO 1tEtpE
f..a(ou, o f3a8µoc; KopwµoO toO TIEtpci>µaTOc; ·µ€ 
1tETpEAOLOV Kai uoc.:>p, Ti 8EpµoKpoo(a I Ti n(E
OL<; K. a. 

2. • El;w'ts:p LK~ µs:'to:vO:a'twaLc; (r£vs:-
aLc; OEU'tEpoys:vwv KOL'to:aµO:'twv) a) To
TI L K TJ µEi:avc'xoi:E.uotc;. 'H 5Lacpuyi] TOO TIE · 
tpEf..a(ou EK tG:>v npc.:>toyEvClv tou KOLtaoµc'xrwv, 
EVtoc; TWV on:o[c.:>v EUplOKETOl uno n:(EOLV, E1vm 
EUK6Ac.:><; OUVatOV va ylvn Kata µfjKoc; pc.:>yµwv I 

al onoim OUYKOLVc.:>VoOv µEta TOO npc.:>TOyE
voOc; KOttc'xoµoroc; Kai µc'xf..tcrta t6octi itEptoo6 -
tEpov , oocti EuputEpat dvm a! pwyµa1 aurm 
Kai µEyaf..E(tEpoc; 0 O:pt8µ6c; Tc.:>V. 

To nEtpef..atov EloepxErat EL<; roe; pwyµc'xc; , 
1tAT](>Oi autac; Kai CxVEPXEtal, 0:vaf..6yc.:>c; tfjc; 
mfoEc.:><;, npoc; ta avc.0tEpo, cp8c'xvov Ev(otE µ€
XPL tfjc; EmcpavE(ac; tfjc; yfjc; KOl ox11µm(sov TIT]
yac; nETpEf..a[ou. 

Al TOtoOtm Eµcpav(oELc; TIEtpEf..o[ou EVtoc; 
pwyµwv an:otEf..oOv tac; f..Eyoµevac; cp t.. {; f3 a c; 
(dK. 3) , ai onoial dvat avc'xf..oyot µopcpaL npoc; 
roe; cpt..ef3ac; rwv 5Locp6pwv µcwt..Awµcb:wv. A! 
cpt..Ef3Ec; ilEtpEf..a(ou EXOUV ouxva 1tOlKLAOV naxoc; 
KaLTIOlKLAT]V OLEU8UVOLV KOL KA(OLV ,OUVOVTOL OE vex 
5toKf..o5[swvrot KOL nc'xf..tv vO: ouvEvwvrat.TouTOu 
EVE.Ka Etc; TOtautoc; cpf..Ef3oELOEic; Eµcpov(orn; to ri
~iko Kata roe; yEc.:>tpTJOEL<; E Tvm O:ouyKpttc.:>c; µE-
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yof..E.(n:pov ~ ft<; eµcpav(oH<; KOTOoµ6:TC.0V KC:l ~ 
XPE.tal;;oµtv11 €pyoo(a Kai TO CxTIOLTouµE.vo Kecp6:
A.ata OEV OUVOVTOl VO uuoA.oyLo8GJOL lOOOV a
ocpaA.wc; ooov 01ov TipoKELTOL TIE.pi 01pwµo10EL
owv KOLTooµCXTU)V TIElpE.A.o(wv . EuVOT]lOV er..(-

EiK. 3. 
ABr= 11EtpEAatocp6pov KOltaaµa, AHZ= q>AE<jJ TIEtpEAa(ou, 

ss,s2 Ss= ta TIEptf3a;l./..ov•a to Kol•aaµa 11EtpOiµata, 
LIB, KI, E8=yEwtp~aEt,. (Kma tciv H. Hofer). 

OT]<; dvat TO yE.yovoc; Oll ~ UTiopE,L<; TIElpE.AOlWV 
EvTO<; pwyµwv OEV EXEL Koµµ(ov OXEaLV µ£ wpL
oµtvouc; yewA.oyLKOU<; op(l;;oVToc; OUlE. KOL µ£ wpL
oµtvac; TIETpoypacptKac; l5Loppu8µlac; TWV TIE.TpC.0-
µchwv. · 

noA.A.6:KL<; TO TIE.TpEAOLOV I Ef:;EPX oµEVOV EK TWV 
pwyµwv I TIAT]POL TIOpOKE.Lµtvoc; rnxov KOLAOTT]
Tac; TOO €56:cpouc; Kai oxriµoT(l;;E.L TOTE emcpovE.Lo
KO<; ouoowpe6oE.L<; (surfaces wells TWV Kovo
owv), we; TI .x . ~ EK mooaocp6:A.10u Pechsee ETTL 
lfjc; v~oou Trinidad . 

"Av vOv Ta chpa lWV pwyµwv , EK TWV 
oTio(wv EE,tpxETm To TIE.TptA. mov, KoA.6TI1wvTm 
urro µal;;wv EKAUTWV TIE.Tpwµ6:TC.0v(xoA.(KWV ,aµµou , 
Tipooxwµ6:Twv Koi Twv 10to61wv), TOTE lo TIE-

EtK. 4. 
P=pcuyµal TIEtpEAatocpcipot, AB=TipwrnyEv£,. Kai rLl= liEUtEpoyE· 

VS' KO('taaµa TIEtpE/..a[ou, S= TIE'tpG>µata, K= TipoaxOiµata, 
E= u116yEtot auvaywyai TIEtpe/..a!ou. (Kata tov H. Hofer). 

TptA.mov ouva9po(l;;E.TOL EVTO<; TWV TIE.Tpwµ6:Twv 
TOUTC.0V 1 CxTIOTE.AOUV ouoowpE.UOE.L<; oµo(oc; Tipoc; 
op(l;;ovrnc; EOocpLKOO uoornc; (ELK . 4) . "Av TEAO<; TO 
CXKpov pwyµfjc; KmaA. ~E.n Etc; KAL1UV uljlwµarnc; 

KE.KaA.uµµtvriv uTio Kop11µa1wv , TOTE lO TIE.Tpt
A.mov pEEL KOlcX µfjKO<; Tfjc; ETiocpfjc; TC>V KOpT]
µc'Xlwv Tipoc; TO UTIOKE(µE.vov ntTpwµo lfj<; KA.t-
16oc; KOL EE,tpxcrnl TEAO<; we; TIT]YTJ ,de; rnuc; 
TI65oc; TOO uljlwµoTO<; (ELK . 5) . 

f3) Ko 9 o A. L K ij µET o v 6: o TE u o L c;.'H 
OEUlEpo EKOOXTJ Tipoc; EE,~yT]OL v TOO ox11µon-
oµoO OEUlE.poyEvwv 
Konooµ6:1wvTiapoot 
XETOL on TO TIETpE
AOLOV E'LTE EV KOlO
OTCxOEL aTµwv E'LTE EV 
uyp<?: rnLouTn otomp<?: 
la ouµrrA.tyµoTo TWV EtK. 5. 
TIElpwµ6:TC.o)V 1 TeX 6- P=pwyµ~ TIEtpEAatocp6po,, K=KU· 

p~µata KAtt6wv,n= avaf3/..uat, £11t
TIOLO OUVLOTOVTOL EK cpavEtaK~ ( TITJY ~) TIEtpe;l.a(ou. (K a-
o XLOTWV apy(AAC.0V I ta tOV H. H ofer). 

ljloµ[HlWV ~ Tiopoµo(-
wv TIE.TPWµ6:1wv avw pwyµwv KOL pl']yµ6:1wv 
KOL TO OTIOLO xwp(l;;ouv TO KOL16:0µ0Ta TOO TIE
TpE.Aa(ou KOL ouvo8po[l;;E1ot KOTomv elc; Tiopo
f3pt8fj m-rpwµoTo . 

b.60 CxTIOljJEL<; urr6:pxouv OXEllKOL' o) ~ µ(o 
Tipounc9f.TE.L EV Tipw1oyE.vec; KOtTooµo TIETpE.
A.o(ou, f3 ) ~ &A.AT] EV [3nouµE.vLoOxov TIETpwµo, 
etc; lo oTioTov To TIETptA.otov EuploKE.ToL Ev A.E.
TiloTaTn 5Lovoµfj Kai EK TOO 6Tio(ou To0To ouvE.
Tid<;x mfoewc; Kai ,oo Tptxoetoooc; apxiseL va µe
Tovao,Eun Kai va ouvo9poll;;T]TOL Etc; EV Tiopo
[3pt9foTE.pov YELlOVlKOV ITElpwµo I oxriµoT(l;;ov 
OUTC.0 TIW<; OE.UTE.poyevec; Ko(Tooµo. 

noAA.oi €E,rlY~OEl<; E009l']OOV µtxpt TOUOE. tfjc; 
Ko9oA.tKfjc; µETOVOOTEUOE.C.0<; lOU TIE.lpE.A.o(ou, ou
OEµ[o oµwc; dvot lKOVOTIOlT]nK~. b.fov va lO
VLo8ft on un:apxouv TIAE.Torat f36:mµot KOL toxu
poi avnpp~oE.tc; . Ol OTIOLOL OEV ETILTf)ETIOUV KOY 
va ylvn TiapaOE.KTTJ ~ uno9E.OL<; tfjc; YE.VLKfjc; 
µE.tavaotEUOE.W<; 1tE.TpE.A.atC.0V I on OTJA. TO TIE.TpE
AOLOV KOLT6:oµatoc; nvoc;, TO OTio'lov KOAUTitE.
taL aTio TO oncppov Kai aotantpaornv K6:A.uµµ6: 
tOU , TO µij £mtptrrov de; 10 rrETpEA.mov OUTE va 
£E,tt..en OUTE Kai VO ElotA.8n . OUVOtOL va µE.Ta
VOOTEUOil OLO µfoou lWV xwptl;;6v1wv TO KOLTO
oµoTa TIE.TpE A. o[ou oncppwv Kai µij 5Laoxtl;;oµt· 
vwv uTio pwyµwv oTpwµ6:Twv. 

Etc; TeX OE.UtE.poyevfj KOLT6:oµaTa TIPETIEL va 
KOTOTOX9WOL Kai Ol eµcpov[OE.l<; f3nouµE.V[C.0V , at 
Tiapoumal;;6µE.voL elc; µLKpac; KOLAOTT]Toc; EKpT]E,L
yevwv TIETpwµ6:twv , ~ Kai EVTO<; KOL Taoµ6:Twv 
µE.TaA.A.wµ6:1wv . ' EvvoE.TTOL on a i £µcpav[oE.Lc; 
aurnL - L6ic;x o1 EVToc; EKpT]E,LyE.vwv TIE.lpwµ6:twv 
elvoL OTICxVLOL , Cxlt01EA00Vt0l o' we; ETii TO TIAET
OTOV cmo µeµovwµtva ocpmp[6Lo. To6tou EVE.Ka 
Exouv £mor11µ0VLKov µ6vov Evowcptpov Kai d
voL avw oriµao[oc; ooov acpop<?: TTJV YEVE.OLV TWV 
KOL Taoµ6:1wv nE.TpE.A.a(ou. 

2.:uµcpwvo µ£ To avwTtpw TeX KOL 16:0µ0Ta 
TOO TIE.TpE.A.a[ou OUVOVTOL va dvaL: 

I npC.0TOYE.Vfj : KoTTOl • KOL16:0µ0•0- , CxOKOL 
ouµnonoµoO. 
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II. ~wn:poyEvfj: 11 'EvToc; pwyµwv . 2, 'E
mcpavEiaKa 3) KoTTm-, KOtTaaµcna-, aoKoi ouµ
nonoµoO. 

"EKaaTOV OEUT€poyev€c; KO[Taoµa npoOrro9£
TEl T~V urrap/:;lV µLac; npc..:>myevoOc; ouooc..:>pEU
OEc..:><; nETpeA.a[ou. 'Ev To6mLc; o€v Em rp£nETaL 
EK Tfjc; 6:no06oEc..:>c; mo £voe; vo ouµnepavn nc; 
nepi Tfjc; 6:noo6aEc..:><; TOO aAAOU. 

6. fEQTEKTONIKH TQN nETPEAAIO<l>OPQN 
nEt.IQN 

'H yEc..:>TEKmvLK~ KaTaaKw~ µLac; nepLOxflc; 
ETIT]pEc'xl.;;EL noA0 Kai etc; µEycXAT]V KA[µaKa T~V 
ltETpEAmocpop[av TT]<;. 

~LaKp[voVTm TEaoapec; Kup[c..:>c; µopcpat TE
KTOVLKfjc; KaTaOKEUfjc,;' de,; tac,; OTCO(ac,; cl Val ou
vaTOV VO napouaLaa9o0v Eµcpav[oELc; TtETpE
;\a[ou: 

I. 'Eµcpav[oetc; etc; TEAEtc..:>c,; ~ axEoov 6:5Lcna
paKTa otpc.0µ-:xra (O:t</.-Lv~c; 0Tpw0tc,;) 

II 'Eµcpav[oELc,; EVToc,; pwyµwv. 
III. 'Eµcpav[aELC,: Evtoc,; omA.t5c..:>µ£vc..:>v nnpc..:>

µcXTc..:>V. 
IV. 'Eµcpav[aElC,: EVTO<; ouvouaoµoO ltEpLOOO

TEpc..:>v µopcpwv TEKTOVlKfjc; KaTaOKEUfjc;. 
At Eµcpav[oELc,; nnpEA.a[wv Etc; aKA.tvfj orpw

aLv clVaL OTIOVlWTOTOl . 'H 6ptl.;;ovr[a ~ WC,: €yyL
OTO opLl.;;OVT(a orpwmc; TWV OTpc..:>µaTc..:>V OEV EU
VOEl -KaTcX T~V ~LEXPL m05E m.Tpav - T~V TtEtpE
Aalocpop[av. 'E/:;a[pwLv 6:noTEAET ~ etc,; r~v KaTc..:> 
• A/.-aaT[av Eµcpavwtc,; ncrpEAa[ou. 

napaoe[yµaTa ouooc..:>pEUOEc..:>C,: KOL t'.mc'xp-
l:;ec..:>c,; nETpe/.-a[wv EVtoc,; pc..:>yµwv (µ£TanTc.0aec..:>v, 
ETic..:>8~0Ec..:>V K.A.) unapxouv' . OXl oµc..:>c,; Kai EL<; 
µ£yav 6:pL8µ6v . 'O OXETLKOC,: p6A.oc,; TWV pT]yµa
Tc..:>V (µEyaAc..:>V pc..:>yµwv) mo OTEpEOO <J>AOLOO Tfjc,; 
yfjc,; Elvm noLK[/.-oc,;. Etc,; TeX<; TIAE[aTac,; TWV nEpL
ltTWOEc..:>V tO: p~ yµaTa uno[30T]8o0v T~V KUKAOCJlO
p[av mo nerpEA.a[ou npoc,; TeX 6:vc.0TEpa otpc.0 · 
µaTa Etc; t~v Pc..:>oo[av Kat T~V Pouµav[av o[ 
EKµETOAAEUTai rono9ET00V roe; yEc..:>Tp~OELC,: tc..:>V 
de,; T~v yeLrnv[av Twv pT]yµaTc..:>v, onou nep1µ£
vouv VO EXOUV µeyc'xf..ac,; CxTIOOOOELC,:' E!c,; aAAac,; 
nEpLTITWOELC,:, EV 'A/..oaT(<;x (5[c,x, TO TIETpE/.-mocp6-
pov KO[Taoµa Ka8(oTOTaL ltTc..:lXOtEpov de,; T~V 
yELTov[av TWV pT]yµc'xTc..:>V. 

Ta p~yµarn OLEUKOAUVOUV YEVLKWC,: T~V crn6-
000LV TWV EmcpavetaKWV Eµcpav[oec..:>v, a[ onoTm 
iixouv rnwn£pav noA.unµov OT]µaoiav OLcX Touc,; 
EKµETaAAEUTac,; 

T£/.-oc,; Etc,; nvoc,; nEpLTITWOEtc,; To «l:;Exopf3c'xA.c..:>
µa» roO E56:cpouc,;, TO 6noTov ouvoOEUEl Tex pijy
µaTa' ouvaTOl vex OLEUKOAUVtl T~V ouyKEVTpc..:>
OLV KO! ouooc.0pEUaLV OT]µOVTLKWV 6:no8eµc'xTc..:>V 
ltETpEAo[ou, WC,: TI.X. napaTT]pELTaL ElC,: nvac,; ltE
ptoxexc,; Tfjc,; Ka/.-tcpopv[ac,; KOL TOO nEpou. 

Tex oT]µavnKWTEpa KOLTaoµaTa nELpE/.-a[c..:>v 
napETTJp~8T]aov µtxpL To05E EVToc,; Twv aTo/.-toc..:>
µ£vwv nELpc..:>µc'xTc..:>V. T~v npooox~v Twv E1tlOtT]
µ6vwv npoaELAKUOEV ano µaKpoO XPOVOU µ[a 

OT]µaVTLK~ lOLOtpon[a TWV ltE'tpEAmocp6pc..:>v KOL
Taoµc'xTc..:>V' Ka8' ~v -TO TIETpEAaLOV EL<; Texc,; OTO· 
ALOc..:>µEvac,; ltEpLOxexc,; TE(VEL vex ouyKEVTpwtaL 
ELC,: T~V aµEOOV YELtOVE[av tWV avnK/.-(vc..:>v. 
KaTex µfjKoc,; OT]A. twv CxVTLKALVc..:>V nopETT]p~8T] 
e.'(TE on UltcXPXEL OT]µaVTLKOC,: Eµ ltAOUnoµoc,; TIE
TpE/.-a[ou Kai KaTex T~V EKµEtcXAAEUOlV a[ ye.c..:>
Tp~OELC,: ETvm l5LaLTEpc..:>c,; 6:no5onKa(, E'LTE on 
napoumal.;;ovTm noA.A.at cpuaLKai TIT]yat ltETpE
A.a[ou, a[ 6noTaL npETIEL va Tuyxavouv LOLaLTE
pac,; npoooxfjc,; Kai µEAETT]C,: EK µepouc,; TOO µEAE
TT]toO. Xc..:>pic; VCc apVT]8fj KaVElC,: Ot' o/.-ac,; TCxC,: 
ltEpLTITWOEL<; TIETpEA.atocpop[av ELC,: Ta ouyKAl va' 
tex 6:vt[KALva nEpLKAE[ouv Etc,; tac,; nA.doTac,; ne.
prnrc.0aELc,; Texc,; 1tEptoo6re.pov EA m5ocp6pouc,; TIE
ptoxac,; £pe6vTJc,;. 

~EoV oµc..:>c,; va OLaaa<J>T]VLa8&aL TCx 6:K6/.-ou8a : 
M6vov ~ unapl:;Lc,; EVO<; aVTLKAlVOU OEV npo0-

no8ETEL on TOOTO 80: Elvm ltETpEA.atocp6pov. ET
vaL 6:vayKaTov vO: ouvun6:pxouv Kat a[ auv8fj
Kat 6:cp' £voe,; µ€v yEvfoEc..:>c,; ne.TpEA.aiou (vex iiyL
vav OT]A. cpmv6µEva o(Qovta YEVEOLV El<; ltETpE
Aalov), Kat 6:cp' E<E:pou auao~pEuoEc..:>c; Kai 5taTT]· 
p~aEc..:>c; TOO YEVVT]8EVTOC,: ltETpEA.a(ou , vex un6:p
xn OTJA. EV TQ cXVTLKALV<t> Kat ltETpc..:>µo ltOpWOEC,:' 
6:noppocpo0v Koi ouyKparnOv Kai 6:no5(5ov TO 
nErp£/.-mov· onou EV TotoOTov nE-rpwµa napou
otc'xl.;;ETOL EaTOAL5c..:>µ£vov µ£xpL £voe,; ·wp10µ£vou 
[3a8µo0, 8a clVaL TIAOUOLWTaTOV EiC,: ltETpEAaLOV. 
M6vov 5' OTIOU urrapxouv OAaL auTat a[ ouv8fj
Kal auvLaTarat vO: EPEUVTJ8fl To 6:vt(K/.-Lvov. TO: 
aVTLKALVa nopc..:>OWV ltETpc..:>µc'.nc..:>V e.Tvm OXEOOV 
navmTE n/.-ouaLWtEpa etc,; TIETpt/.-mov 6:no TO 
o6yKALVa' TCx 6noTa ouv~8c..:>c,; cp£pouv uoc..:>p. Etc,; 
aVTLKALVa 6:a~µavta, TO 6noTa npocpavwc,; 0[36-
VOUV E(C,: µLKpcX j3c'x8T], OEoV µETCx npoaoxfic,; Kat 
<J>EL5o0c,; va npoj3aivn nc,; E!c,; Epe.uvac,; . 

Etc; to avwrnrnv Tµfjµa (T~V KAEi:Oa) toO 6:v
tlKALVOU e.up[oKOVTOL 6:E:pta ~ ltETp£/.-mov (E!K.2), 
Elc,; ta cXVWtEpa Tµ~µaTa TWV OKEAWV TOU ltETpE
AalOV, de,; OE TCc [3a86TEpa we,; Kai ELC,: TO o6yKALVa 
UOc..:>p, TO 6noTov OXEOOV TiclVTOTE eTvm a/.-µu
p6v. Ta Tp[a Ta0Ta 6/.-tKcX napouotal.;;ovTm ouTc..:> 
nc..:>c,; EL<; T~V mux~v UTIEPKE(µe.va 6:/.-A~Ac..:>V KOTO 
OELpcXV ltUKVOTT]TO<;' 6µoL0µ6pcpc..:>c,; EaTpc..:>µ£va 
TO EV En! TOO 0:/.-/.-ou . 'O Eµn/.-ounoµ6c; TOO 6:vc..:>
T£pou Tµ~µarnc; TOO aVTlKALVOU uno[3oT]8ETtaL 
OT]µOVTlKWC,: Kat EK TOO ye.yov6TOC,: on EKET ou
VEltE[<;_X Tfjc,; om/.-t5woe.c..:>c,; Kai TWV Ka't'' auT~V 
6:vanrncrooµ£vc..:>v T6:aec..:>v l:;qap[3aAWVETaL TO 
TIETpE/.-mocp6pov nopw5Ec; n£Tpc..:>µa E'(TE ota µe.
yE8uvoEc..:>c,; Twv n6pc..:>v Tou e.'(re. 5ta axTJµan
oµoO µLKpwv pwyµwv. To l:;exapf3aA.wµa auTo 
5E.v npo)(c..:>pET sic,; TO e/.-aanKWTEpa unEpKE[µeva 
atpwµma Twv 6:py(Hc..:>v Etc,; T~v Kopucp~v au .. 
VETIWC,: TOO 6:vnKf.Jvou Kat i:lc; T~V YELTOV[av au
TOO ETIEPXETaL aul:;riatc,; TOO oyKoU TWV n6pc..:>v 
Kat auvrnwc; Kai Tfjc,; IKaVOTTJTOC,: npoo/.-TjljJEc..:>c,; 
nELpE/.-a[ou uno TOO nopwoouc,; ltETpc.0µaroc,;. 

Etc,; TCx auµµeTpa CxVTLKALVa ~ OLarnl:;tc,; TWV 
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'tplWV UALKWV 6:Ep(c:uv I TIE'tpEAOLOU KOL uoo:rnc;; 
elvm nEp[nou 6µ0L6µopcpoc;; KO:L elc;; ta 060 oKEAT] 
mo avnK/..[vou (ElK. 2) . Etc;; ta aouµµETpa oµc:uc;; 
(elK. 6), To anoToµ6tepov Ko:rEpx6µ£vov oKEf..oc;; 
napouoLO:l.;;eL ouvij8c:uc;; µlav f..EnTUVOLV Koi EKTO<;; 
'tOUTOU a{ YEC:UTpijoELc;; £xouv 6/..[yac;; EA n[5o:c;; vex 
ouvavTijoouv TO oTpwµa toO TIETpE/..o:[ou . Etc;; 
'ta 'tOLOO'ta avTlKALV-:X ~ EKµETaf../..woLc;; Evton[
l.;;E'tOL Kuplc:uc;; Eli; n?v µlo:v n/..wpexv TOO 6:vn
Kf..(vou, T~v 6µa/..6'tepov Ko:TEpxoµEVTJV . 

To TIAElOTOV TWV onouoo(c:uv TIE'tpEAOLocp6-

ElK. 6. 
'Aa6µµ£tpov cl:vt[KAlvov. A= cl:E

pta, n = n£tp£!-mov, Y=uowp. 

ELK. 7. 
ToµiJ Ola n£tp£Aatoq>6pwv KOlta
oµchwv toG Grosny (KauKc'.xoou). 

(Kata t<'>v R. Courau). 

pc:uv KOLtaoµaTC:UV dvm 'tUTtOU aouµµETpou avn
KALVOU. To xopO:KTT]PLOTLKWTEpov dvm TO toO 
Grosny TOO KauKOOOU (ElK. 7) . 'O TUTIO<;; TOO 
ouµµETpou CxV'tlJ</dvou dvaL ono:vL6To:toc;; , a/../..ex 
olOEL yeveaLv Elc;; KOLTaoµota lowl.;;6vtc:uc;; n/..06-
ow- 'Ayyf..LKai ' Jvo(m, Bibi - Eybat (ElK . 8) TOO 
BaKoO K.a. 

'H 8£c:upla Twv 6:vn1</..[vc:uv napoumal.;;EL KOL 
no/..uap(8µouc;; E~mpfoEL<;; TWV avc:u-repc:u 5o8£v
TC:UV. 01hc:u nc:uc;;, TIX ·· O:v TUXtJ TO nopwoec;; TIE 

Tpc:uµa ·vex OTEpfl'tOL 
TEAElc:uc;; u5otoc;; I t6'tE 
to netpEf..mov ec:x Ev 
tomo8fj npocpovwc;; Elc;; 
to ~6:8oc;; 'tWV ouyK/..(
vc:uv. 'EnloT]c;; Elc;; ta 

ELK. 8. OVOLKtCx CxVtLKALVO: ou-
Toµ~ , Ola ti.Ov n£tpEAacoq>6pwv Kol- , ' P. ~ "' 
rnoµc'nwv tou Bibi-Eybat (BaKou). VO:tOV VO: OUµ1_,tJ uLO:-

(Kata t<'>v R. courau). cpuy~ toO npoOnap-
XOV'tO<;;TIEtpE/..o(ou ou

VETIEt<;x EV't6vou OLo~pG:ioec:uc;; Kai O.noKoµ[o£c:uc;; 
toO CxVC:UTEpou Tµijµmoc;; toO OVTLKALVOU (ElK. 9). 

ElK. 9. 
BOL'.= ci:votKtov cl:vt[ KAtvov. A=KAelotov cl:vtiKAlvov. 

(Kata tOV H. HO!er). 

Tex cpmv6µ£va neprn/..hovtm E~ a/../..ou O:v 
wxov OEUTEpoyeve'lc;; KLVTJOEL<;; npooE~a/..ov T~v 
6:pXLK~V KUp(ov muxfJv . T6TE ~ KOpucpoypoµµ~ 
TOO 6:vnK/..(vou 5£v Etvm TEAE(wc;; 6pLl.;;ovt(a , 

OAA' EV tfj npo:y µo:n K6'tT]Tl OUVOTOV vex no:pou
mal.;;n Ulj!TlAOTEpo:c;; nvexc;; 80/..0ELOE'lc;; 6:va8o/..6-
0EL<;; TWV OTpc:uµaTC:UV, e 6 A 0 u c;; KOAOUµEvouc;; 
(ElK. 10) . Ta oTp6~Lo:To: de; rnuc;; 86/..ouc;; Kf..(vouv 
npoc;; o/..o:c;; TO<;; TIAEUpO<;; (neplKALV~<; no:pato:~L<;;). 
Etc;; t~v yELrnv(ov TWV 86/..c:uv ouvo8po(l.;;ovTaL 
Tex 6:EpLa Koi ro nETpEf..mov Ka'ta toLoO'tov tp6-
nov' WOtE 0: l YEC:UTpijoEL<;; OVTl vex no:patO:ooc:uv
tOL Kata ypoµµexc;; napa/../..fJ/..ouc;; npoc;; 't~V 5L
£68uvmv toO 6:vnK/..lvou, ouyKEVtpoOvtm de; 
T~v yELtovlo:v rwv 86/..c:uv toO 6:vn1</..(vou T06tou 

ElK 11. 
ElK. 10 

( Kata t <'>v H. Hofer). 

'A£pta Kal mtp£!-mov (to µ£
!-av) .r, h µov6KA lvov. (K ata 

t OV H . Hofer). 

KOL nEpi to6touc;;. 01 86/..oL OUVOvto:L EV(OTE vex 
Eµcpo:v[l.;;c:uvtm KO:l O:U'tOTEAEl<;; . 

"Ev µ£poc;; 'tWV 6:µEplKO:VLKWV KOL taoµaTC:UV' 
µETu~u tWV 6no(c:uv Eup(oKOVTOL Kai KOLTaoµaTO: 
oriµo:VTLKWtO'tO: ' we;; tCx TOO Ohio Kai tflc;; India
na , euploKovto:L EVToc;; 1l.;;T]µo:toy£vwv oTpc:uµcX.c:uv 
napouoLo:l.;;6vtc:uv Cx~LOOT]µEic:utov yec:u/..oyLK~V ou
VEXELav, no/..u 6µo/..wc;; KE1<f..Lµµ£vc:uv ~ KO:L 6pL
l.;;ovrlc:uv Koi µ6/..Lc;; 6noo't6:VTC:UV /..(av 6:o8£ve'lc;; 
TITUXWOEL<;;. 'H tolO:UtT] no:paTO~L<;; wvoµO:o8T] µo
VOKALV~c;; ~ ~a8µL5c:utfJ (elK. 11). 

'H £(<;; toLo:Ota O'tp6µo:Ta Eµq>aVLOL<;; 'tWV 'tplWV 
ouo'to:n Kc'..'>v( 6:ep(c:uv, nE
rpe/..o (ou KO:l UOO:t0<;;), 
K£XC:UpLoµtvc:uv Kai ota
TETayµevc:uv 6:va/..6yc:uc;; 
TOO ElOLK00 T.C:UV ~6:
pouc;; , o£v E~TJYE'lto:L E 
napKwc;; µ6vov Ola Tflc;; 
~apU'tT]TO<;; ' 0AA0 cpal

'VETaL on Kai 'tCx TPLXO
ELOfl q:>aLv6µEva ETIEµ - Toµ~ ola ti.Ov n•tpEt..acoq>6pwv 
~o:(vouv, 6:noouµn/.. n- <Oltac<µatwv toG Los-Angel es 

'I (KaAlq>opv[a,). (Kata t OV R. 
poOvto: T~V EVEpyELaV Courau). 

'tfl<;; ~apUTT]TO<;; . 
01 6:µepLKo:voi yec:u/..6yOL 6:noomouv ~apuvou

oav OT]µao[o:v Kai de; 
t~V 6:n6cppo:~LV - «TO 
ocppayLoµa» we; /..t-
youv- 'tWV µoVOKAL-

ElK. 13. 
vc:uv. T 00TO OUVaTOL vex 
ETIL'tEUX8fl ELTE 5L' 6:no-

, Toµ~ TIEtp£Aatoq>6pwv KOlta-
Oq>T]VC:UOEC:U<;; 'tWV KOLTa- oµamv tOU nEpoG. (Kata tov 
oµa'tC:UV I EltE 5L 'EyKap- R. Courau). 

o(o:c;; 6:nocppaooo6oT]c;; 
µeTaTI'tWOEC:U<;; (E(K. 12 Kai 
5t£Lo56oec:uc;; EKPTJ~LyevoOc;; 
14) ElTE 0L' aocpaf.. toU El<;; 
6:v6:~AUOLV ~ Eyyuc;; auTfl<;; 

13) e'ltE Ola Tfl<;; 
TIETp6µato<;; (ElK. 
't~V Emq>aVELaK~V 
Ei'.rE 5L' 6:/..Aayflc;; 
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Tfi<;: TCETpoypo:<J>LKfic;; KOTO:OTclOECU<;: TWV «EA OLO
qi6pcuv aµµcuv». Etc; o/\o:c;; O:UTO<;: roe; TCEp l
TCTWOEL<;; OlOKOTITETOL ti OUVEXELO: TOO TIETpEAOLO
qi6pou OTpwµarnc;; Kai TOOTO OEV qieavEt µ£x pt 
Tfic;; ETIL<JlO:VE(o:c;; lfic;; y fic;;. "AH cue;;' av OTJA. 10 TIE-

ElK. 14. 

lfJEAOLO<Jl6pov oTpw 
µa £qieavE µ£xpt Tfic;; 
ETil<JlO:VELo:c;; Tfic;; yfic; I 
TO TCETpEAOLOV eo OLE
<!>EUYE KO:l eo El;EXUVE
TO de; r~v EmcpavEtav 
•fie; yfic;; , EV0 rwpa 
OEOµEUETO:l EL<;: TO u-

Toµ~ nnp EAatoq>6 p wv KOl1acrµ6: - TC OYELOV KO:TWTEpOV 
<WV mu ME/;L KOU . (Kat a t OV R . Tµnµ a T000Tpwµa-ror . 

Cou r au) . · 1 " 
' Yn:apxouv £n!oric;; 

. TCEplTITWOEL<;: ' TIOAU 
OTicXVlOL, Kae ' ac;; n:apETT]p~eT]OOV OUOOCUpEUOEL<;: 
TIETpE/\a(ou de; Ta ouyKAlVO: , oncuc;; n: .x . EL<;: TO 
Moreni rfic; Pouµav(o:c;; (dK. 15) , Mckittrick rfic;; 
Ka/\tcpopv[ac;;, V al de Travers K 6:. 

'Et; o/\cuv rwv 6:vcur£pcu [31\Emt n c;;., n:6oov 
dvm ETClKlVOUVOV TO va n:pOOKOAAaTat 6 µEA.E-

EtK . 15. 
Toµ~ !'Ha tW V it E1 pEAO Lo q>6 p w v K0 l1 0 0 µ6: t wv mu Mc Kitt ri ck (Ka

A t q>op v (a~). (Kat a tov R . Co ur a u) 

TT]T~<; Etc; µEpLKouc;; Ko:v6vac;; n:oA.u O:n:A.ouoTa
Touc;; Kai n6oov Kai al eEc.vp[m, a1 cpmvoµEVLKwc;; 
T6oov KaA.o Ton:oeEnJµ€vo:t , 56vaVTat va Tpo
n:on:oLT]ec0atv CxTCO Ta YEYOVOTa ' TO onoia ea 
mornn:OLT]eoov EK TWV yEcuTp~oEcuv . 'En:loric;; EK 
TWV cXVCUTEPCU EVVOET nae; nc;; EUK6A.cuc;; on eo ~TO 
TIAOVT] f3apc.Ta TO va voµ!on 6 EpEUVT]l~c;; on ti 
yEcuA.oytK~ ouVEXELO: TWV £mcpavEtaKwv €µcpo:v(
OECUV TIETpEA.o:iou avnoTOLXEi Kai EL<;: [3LOµT]XO:Vl
K~V OUVEXELOV KO:l on oA. a TO OT]µEia µtac; ypo:µ
µfic;; Eµcpo:v[oECUV ea n:o:paoxouv ETClKEpofi cXTIOTE
A.foµo:To:. 

7. TO Yt.QP EIL TAL nETPEJ\AIO<l>OPOYL 
nEPIOXAL 

'Ev•oc;; rnO n:o:xfoc; ouµn A. £yµo:rnc; o•pcuµa
Tcuv €voe; n:c.rpEA.mocp6pou n:Eo[ou c.up(oKoVTOL 
n:apa Ta KOlTaoµo:TO: TIETpEA.o:(ou KO:l OTpwµo:Ta 
nope.Jori' TO on:oia E1Val uopoqi6po: I KO:l ETIElO~ 
Tpocpo5oTo0vTO:l EL<;: uocup EK TWV aTµoacpatpl
KWV KO:TaKpT]µVLaµcncuv , nEpL£xouv y A. u Ku 
u 5 cup . . 

Ta Kot TaoµaTa ToO n:ETpEA.o:[ou n:oA.u an:o:
v[cuc;; E1vo:t avuopo: (we; TI X· c.tc; T~V oµaoo: Ve
nango •fie; N~ nc.vvauA.f3o:v[o:c;;) . LXEOOV nav
TOTE TO TtETpEAOLOV £µcpav(sErnl µasi µ£ oA.cuc; 
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Lfllasov a A µup 0 v u 5 cup, TO OTCOLOY. KOL 6vo
µasouv n: c.' p EA. a ·c Ko v u 5 cup (Olwasser). 
, A vaµcpta[3T]T~Tcuc;; TO uocup TOUTO ET vat - on cue; 
Kai TO auvooEOov nETpEA.mov- eo:A.aoa[o:c; Ka
rnycuyfic; , E 1vo:t OT]A. El;T]A.A.otcuµ£vov -6:noA.tecu
µ£vov OUTCU<;: dnETV- eo:A.aomov uocup. 

'EKTO<;: O:UTWV noA.A.o:xoO Eµcpo:v(sETat KOL µEL 
KTOV uocup. 

' EK TWV Tpt<'.0V TOUTCUV ElO&v uoo:rnc;; : 
T 0 YAUKU uocup ElVOl KO:TCx KO:V6va TtTCUXOV 

~ EAEuec.pov ELc; xA.cupt00xo: OAOTO: KO:l EAEuec.
pov eELouxcuv. TouvavT[ov nc.pLEXEt ernKa Kai 
avepaKlKCx OAO:Ta. 

To TCETpEA.a '(KOV (O: A. µupov) uocup c.1vaL TtAOU
OLOV c.tc; XACUpt00Xa Kai 5~ de; NaCl, ttEpLEXEL 
eELoOxa aA.aTa Kai E1vm £A.c.6ec.pov ~ noA.u nTcu
xov de; eellKcl . 

T 0 µEtKTOV uocup TCEpLEXEL xA.cuptoOxa ' µETat;u 
TWV ono[cuv ETClKpOTEl TO NaCl, KOL eELLKCx 
OAOTO: . 

' EK Twv TpL&v TouTcuv c.l5wv uoaTcuv LOLaL
TEpa v OT]µao[av EXEL TO TtETpEA.a'(KOV uocup 'OH. 
H ofer - EKTEA.foac; n:oAA.ac; axc.nKac; EpE6vac;;
€t;~yayc. To 5La '~v n:pat;Lv an:ouoaiov auµn£
paoµa ' on TO O:A.µupov ttETpEA.a"(KOV uocup, "(0 
TtEpLEXOV eelOUXO OAOTO KOL OTEpouµEVOV eELL
KWV ~ nTcuxov de; rnto:OTa, E1vat ETtlTUX€c; µ£
aov EpEUVT]c; KOL on µ[a XT]µLK~ TCOlOTlK~ EpEuva 
TWV KOTCx "(~V YEWTPT]OlV OUVOVTcuµ£vcuv uochcuv 
Ettl TpETIEL VO Kaeop[an nc;; T~V KOTaycuy~v 
TOUTCUV . 

To cpmv6µc.vov •fie; auvo5E(o:c; -roO TIETpEA.a(ou 
µ£ O:A.µupov uocup ~TO yvcuaTOV -EV µEpel TOUAcl
XlOTOV-EL<;: T~V apxm6TT]TO. OuTCU 6 ~t65cupoc; 
('lornp. BL[3A.toe . 2 , 12) Cc<!>TJYEiTat n:Epi •fie; Ba
[3uA.pvoc; : «Eyyuc;; -rfic; aaqiaA. TOttTjyfic; unapXEL 
µLKpov cpp£o:p, EK TOO on:o[ou avo:epwaKOUV 
arµoi ec.toOxot , EVToc; TWV ono(cuv EUK6A.cuc; ano
ev~OKOUV s0a». Kai 6 nA.(vt0c; (<l>ua . 'laT. 31, 
39 , 7) acpriyc.Trnt En(aT]c;; : «Etc; T~V Baf3uA.&va 
auµnuKVOUTOL TO uocup µE: TOY np&rnv [3paoµov 
de; pEUOT~V aacpaA.TOV I oµo(av npoc; EAOL6A.a5ov 
KOL KatOµEVT]V de; roe; A.aµnac;; · UTtO T~V aacpo:A.
TOV Eup[aKE-raL TO O:A.ac;» . 

fc.vtK&c;; -ra nEtpc.A.o:'CKa O:A.µupa uoa•o:, Ta 
unapxoVTa EVTOc; TWV KOLTaaµaTCUV TWV TIETpE
A.a(cuv Kai ELc; T~V yELTov[av auTwv , 5EtKV6ouv, 
on TO TtETpEA.atov €yevv~eri EK eo:A.aaa[cuv 
npw•cuv uA.wv. Kat €nEt5~ E.yyuc; Twv aKTwv 
ti EL<;: xA.cupt00xov VaTplOY TtEpLEKnKOTT]c;; Kae[
OTOTOL -UTtO lOLo:LTEpac;; auve~Ko:c;;, we; n .x. Ev
Toc; anoKEKA.Etaµevcuv K6A. ncuv - µEyaA.EtTlpa, 
(we; £Hxeri OE TO TCETpEA.a '(KOY uocup Etvm TIAOU
OLWTEpov Etc; xA.c.0pLOY EV auyKp[aEL npoc; TO ea
AclOOLOY uoc.up) , ErCLTpETtETOl Va Et;axeft TO auµ
n£paoµa on TO KOLTaoµaTa TIETpEA.o:(ou E1vm 
n:o:paKTLOL OXT]µanoµo[ , OL OTCOlcil En:aeov OUY[
ST]OlY KO:L TOUTOU ~YEKO: ~ouv~eriao:v vex TtEpl
KAElOOUY eaA.aooLOY uocup. 

'Ynep •fie; Tota6TT]c; EKooxfic;; ouvriyopoOv Kai 
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o! EµqiavioEL<; 6puKTo0 O:t..arn<; Kot y6tj.Jou, o! 
6rcoTaL EupioKoVTOL ErcioT]<; Kat ' O:qi8ovwnha<; 
noo6tT]ta<; E le; toe; TIEtpEf..moqi6pouc; TIEPLOXO<; . 
To yeyovoc; TOUTO µaf..LOTO dvoL apKETCx xapa
KtT]pLOTLKOV \<Ol nail;EL OT)µaVTLKOV p6f..ov El<; 
TijV CxVol;~tT]OLV TWV TIETpEAO[WV . 

8. rEND:IL TOY nETPEi\AlOY KAI TQN 
KO!TALMATQN AYTOY 

Ti]v ElttOt~µT]V a ITTJOXOAT]OEV cXTCO TCOAAOU KOL 
O:rcaoxot..ET Elo£n TO np6f3ATJ~O Tfj<; YEVEoEW<; 
TOO nETpEf..aiou. 'Yrco8£oEL<; OXETLKat OLETUTCW-
8ricrav not..f..aL 'Ev rnurnL<; µ£xpL o~µEpov Et;a
Kof..ou8o0v a! owqiwvim, TWV EltLOtT]µ6vcov 
µi] ouµqiwvouvrcov El<; µlav EVLOiov urr68EOLV ~ 
AEcopiav . 

Tpia Etvm tO: crxEnKO: EpwT~µara, de; TO 
OTCOla ofov vex 008[] (.rnaVTT]Ol<;: a) n68EV ; f3) 
~LO: rco[cov XT]µLKWV qimvoµ£vcov EyEvv~8T] to TCE
tpEf..mov ; y) nwc; EYEVV~8TJOOV TO KOLTCxoµoTO 
nETpEf..aiou ; 

I. noeEN (El< nOWN t.HA. nPQTQN YJ\QN) KAI t.IA nOJQN 
<l>A INOMENQN ErENNH0H TO nETPEJ\AJON; 

Ai µ£xpL toOoE oLo:-rurcw8Etcrm O:rc6tjJEL<; 06-
vavrnL VO toE;Lvoµ118woLV we; et;fjc;: 

A '. KocrµlKTJ KO'tcxywy~. 

B '. r~ ·ivoc; KCX'tcxywy~ . 

1. nt..oulWVELOC: YEVEOLc; 

2. nooELBWVELOc; YEVEOLc; 

(6pyavLKTJ Karnycuyi']) 

OITA~ EKTIOµTIT] 
£E, avopy6:vcuv UAWV 
EE, 6pyavtKWV Arnj.16:vcuv. 

£K cpui:wv Kat 6puKi:wv 
av8paKCUV 

EK SCil.LKWV UAWV 
EK scu '(KWV KCXL <j>UTLKWV 

uA.wv 

A'. 'H xoaµuu1 xcxtcxv~vil. 

Kena 1i]v urc68EOLV TOUTl']V TO TIE1pEAOLOV 
EUpicrKETO UTCO µopqii]v aTµwv EV Tft c'.xtµooqio[
pc;x Tfj<; 8Epµfj<; apxEy6vou yfj<; KOL KOTETIEOEV 
urco µopqii]v f3poxwv n EtpEf..alou En i 1 fjc; Emqia
vEio:c; m'.nfjc;, acpoO OUH] Etj.Jux811 apKETcX. 'Ere! Tfj<; 
8Epµfj<; EniqiavEla<; tfj<; yfj<; KO:TOTIEcrov £rca8E 
KAacrµo:nKi]v an6crTo:t;Lv, Ko:tO: ti]v 6rcoiav TO 
µ€v f3o:p6tEpa ouoTanKO: no:p£µELvo:v, EV<{'> TO £
f..aqip6tEpa TITT]TLKcX, we; TI . x. i] f3Evl;iv11. EE;T]tµl
o8T]OOV Kai El<; rcof..u µEToyEvEoT£poc; yEcof..oyL
KCx<; ercoxO:c; Ko:T£nwav naf..Lv Kot ouv118pol-
08T]cro:v Ent Tfj<; EmqiavElo:<; 1fjc; yfjc; . To anoTE
t..rnµa ~TO on !<OT' apxO:c; EaXT]µcnio8rioav TO 
KOLTaoµoTa Twv f3opuT£pcov Ef..o:icov Kai Ko:T6mv 
TIOAU O:py6TEpov tO: TWV f3Evl'.;LVWV. 

At uno8foEL<; TWV f3poxwv TIETpEf..a[ou, µl'J 
OTl']pLl'.;6µEvm En' ouoEvoc; yeyov6TO<;, 6:vnT(8Ev
TOL urcEp[3of..LK0: npoc; TO yecof..oyLKO oEooµ£va. 

B '. rq'ivcs )CIX't'IX\'~Vll · 

1. nA.oU"CWVELO<; YEVEOL<;. 

a) 'An:A.l'J tKn:oµn:fJ. nonot EpEUVl']TOL napa-

OEXOVTOL on TO TCETpEACXLOV KOTOYETOL cXTCO TIOAU 
µeyat..a f3a811 1fj<; yfjc; Kai OUOXEtil;ouv TOUTO 
KOlCx TO µat..t..ov ~ ~nov µ€ ti]v i]qiaLOTELaKi]V 
£v£pyELav . ' Ev TOUTOL<; o'AoL oxeoov napaf..E[
rrouv vex owoouv Et;~yT]o[v nva ETCL TOU nw<; 
EYEVV~8T] de; TO µeyat..a TOUTCX f3c:X8T] TO TCETpE 
AOlOV. 

Kai w<; KUplCOtEpav arc65ELt;LV TWV arc6tjJEWV 
TCOV Toutcov qi£pouv tO: yeyov6ta on Kata TCx<; 
EKp~t;EL<; l'J<i'OLOTEicov CxVEKf3at..AoVTCXl Kai uopo
yovav8,:JOKE<; Kat OTL TOLOUTOl napOUOI al;oVTaL 
Ercia11c; E'lc; n va qit..Ef3L Ka EKPTJC:L yevfj nETpwµcna. 

not..uapL8µoL oµwc; avnpp~OEL<; EYEipoVTCXl 
Kata tfjc; TOLaUtT]<; UTI08EOECO<;. "Av to TCEtpE
AaLOV npo~PXETO Ei< TWV f.y .< aTwV tfjC: yfj<; Kai 
ELXE oxfoLv ~Le tac; £Kp~t;EL<; ~qimoTticov, £n:prnE 
ta KUplwtEpa KOL'racrµoTa TOU vex EUpioKCO 'l tO:l 
de; ti]v yELtov(o:v TWV ~qimotE(cov TCEPLOXWV, ·YE· 
yovoc; oµcoc; µi] ouµf3oTvov. 'Oµoiwc; 80: foprne. 
ai 8Epµai TCT]yat vex E.t;ayouv OT]µavnKac; noo6-
tT]to<; uopoyovav8p6:KCOV K A. 

f3) 'Av6pyo:voc; KO:'t'o:ywyl) 'Yno8foEL<; 
on to TIETpEAO: lOV npOEPXETOL Et; 6: v 0 p y a
v co v E v w 0 E co v UTCEOtl']'.)LX8TJOOV µEXPL TOUOE 
Kupicoc; urco XT]µLKWV (Berthelot, Mendelejeff, 
Moissan, Sabatier Kot Senderens K. 0: .), o! 
6rcoioL OLETun:c.:ioav Enio11c; Kat Ta qimv6µEva, 
Ta 6rcoia yivov LCXL KaTa Tijv Tiapo:ycoyi]v Ta(;
TTJV . 

Kata TO<; KUplCOTEpac; TWV urco8toEWV TOU
TCOV 1 TO TIETpEACXLOV napayc.TO l EK Tfj<; E.mopa
OEW<; TOO uoarnc; E.ni [.!ETaA.t..cov TWV af..Kaf..(cov 
Kai af..Ko:ALKWV ymwv Kai Twv 6:v8paKouxcuv 
evwoEcov TWV µETaf..f..cov T06Tcov. 'Yno 8EpµoKpa
oiav UtjJT]'Ai]v Kat itapouoic;x KOTOAUTWV (n.x. 
VLKEf..(ou npocrqichcoc; ot' O:vaycoyfjc; A 11qi8f.vtoc;) 
80: nap~yETo OAOKAl']poc; OElpa uopoyovav8pa
KCOV . To qimv6µe.vov toOTO auvTEf..EiTm e.tc; µE
yat..a [36:811, Ev µepEL Et<; Tijv Tiup6crqimpav . Ol 
ax11µanl;6µEVOl uopoyovav8paKE<; OlCx pT]yµa
TCOV ~a8£coc; OLYJK6vtcov avEpxovtCXL npo<; tO: £~co, 
ouµTIUKVOUVTCXL El<; uypa Kat ~ napaµEVOUV OU
ocopwµf.VOL Et<; ta p~yµaTa, ~ Et;an:f..oOvTol Koi 
cruva8po£l;ovtm EVToc; nopcoowv ne.Tpcoµatwv, 
TO: 6noia cruvavrwcn KaTO: Tijv npoc; ta £t;wTE
pa O:voo6v Tcov 

KCXTO: TOV Ross (1891) TO n:e.tp£t..mov yEvv6:
TaL OL ' ETCLOpaoECO<; i]qimotE(cov aEp[cov ETI, 6:of3E.
OTOAl8wv ' itapayoµEVT]<; Kai yuljJOU we; napa
itpo"C6vTO<; 

'O E. Coste (1905) owrnTiwvEt nat..tv Tijv 
urc68E.Ol v on E.t<; TO TI E.TpEAOlOY 0Laf3AETCE.l «TO 
O:rcoTEAEoµa EKrcoµ rcwv ~qimoTE.LOyE.vwv 8ELCO
VLWV>>. 

'O Leo Vignon ( 1911) npoOrco8£TEl Ola Tijv 
YEVEOLV TOU TIETpEf..a(ou O:of3FoT6AL80V . av8paKa 
Kai UOpCXTµouc; . TO: awµaw TOUTCX Ol ' et;co8ep
µcov O:vnopaaEcov, ytvoµ£vcov µETat;u 600 - 800°, 
oiOouv O:crf3eat6AL8ov KOL uopoyovexv8paKac; . 

' EvaVT(ov TWV O:vcoTEpw oLaqi6pcov 1'.mo8e-
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OECVV nEpi 6:vopycivou KOTaycvyflc; TOO TC<oTpE
f..a[ou EyE[povtm ooj3apwTaTaL 6:vnpp~oELc; . TO: 
YEWAOYLKCx 15iwc; KOL TO xTJµLKcX OEOoµEva ' ta 
axc:nKa µe T~v Eµcpavwtv Kai T~v <J>uotv mo nE
TpEA.aiou, £pxovtat EL<; TOtaun1v KOTT]yopT]µaTL 
K~V 6:vt(<J>OOLV npoc; TO<; uno8Eo-w; Ta i.'.JTac; Tflc; 
yEvfoEcvc; TOO nETpEA.cdou f.E, 6:vopy6:vcvv ouotwv , 
KOL rcpoc; TO<; OTEVCUTOTac; µn' OUTWV axEnsoµE.
vac; urco8EOEL<; EKrcoµnflc; I WOTE OLKa[wc; va ouva
tOl VO AEX8ft, on ou5Eµ(a ETCLOtT]µOVLK~ 5L
KOLOAoy[a Kai j3aotc; MvaTm v(( 6:nooo8ft Etc; 
auTac;. 

y) 'Opycxvrno:i npw't'o:t oA.m Elc; µEyO:A.o: 
paeri. ' EmoT~µovEc; nvEc; 5tETurcwaov 1~v yvw
µT]v on 6pyaVLKOL npwtot UAat, EVUTCapxouaat 
de; µEya/.-a j3a8TJ , cmoouVTi8Evrnt ouvrndc;x Twv 
EKE'l KaTcv ETCLKparnuowv ut!JriA.wv 8Epµ oKpaatwv 
KOL on TO rcpo·covTa Tflc; TOLaUtTjc; c'rnoat6:E,Ewc; 
auµTIUKVOUVTOl we; TIETpEA.OlOV EL<; TO OVWTEpa 
t!Juxp6TE pa Tµ~µaTa toO OTEpEOO <J>AOLO U 1:fl<; 
yflc; 

'H un68EOL<; CUTT] KOTEXEL EVOt6:µwov 8fotv 
µETaE,0 tWV OUO µEy6:/.-cvv KOTT]YOPLWV urco8£-
0EC0V , Tflc; TIAOUTWVllOU 5TjA . KOL Tflc; TIOOELOCV
VE[ou. 

2. nocrELbWVELO<; KO:'t'ayc.uy~. 

To µtytarnv µEpoc; Twv yc:cv f.- 6ycvv, o[ 6no'lot 
~axoA.~8Tjoav µ€ TO s~TT]µa Tflc; Kataywyflc; TOO 
TCETpEA.a(ou , we; KOL TCOAAOL XTJµLKOL Kata rnuc; 
tEAEUTa[ouc; xp6vouc;, KOTEAT]E,OV EL<; TO auµnf.
paaµa, on TO TIEtpEAOlOV Elvat opyaVLKfl<; KO
rnycvyflc; . 

Ta KUpLWTEpa OEOoµE.va, Erci TWV 6no[wv j3a
o(sETaL ~ nooc:towvEtoc; KaTaycvy~ mo nETpE
f.-a[ou, Elvat TO 0:K6A.ou8a : 

a) 'EE,atpfoEt 61'ty[oTcvV µEµovwµtvcvv EE,at
pfoEcvv, oA.at ai O:A.1'at XL1'ta5Ec; Eµcpav[aEcvv 1<ai 
KOtTaaµaTwv j3tTouµEv(cvv KELVTOL EVToc; rcEpto
xwv, OUVLOTOµEV CVV f.E, LST]µarnyEVWV TCETpcvµ6:
TC0V . "O ;\a oe TO: µEy6:f.-a Kai n:A.ouota KOLTa
oµaTa nETpEA.a(cvv auvofovTaL µ£ isriµarnyc:vfl 
TCETpwµaTa KOL TCEptop((oVTat µ6vov de; TOL00Ta 
TCETpwµaTa. 

13) Etc; To rcpomTov Tft 6:v8pcvn:(vn rcapaTT]p~ 
aEt Tµflµa TOO OTEpEOO cpA.otoO Tflc; yflc; TCAOUtW
VELOL , aµfocvc; EK TWV EyK6:TCVV Tfl<; yflc; KOTay6-
µEVOL, u5poyov6:v8paKE<; OUOaµoO OXT]µOTL(OUV 
µEyaAELTEpa KOLT6:aµaTa . 

y) KaTO: Kav6va de; TO KpuaTaA.A.oaxtaTWOT] 
TCETpwµaTa EAAELTCOUV axc:oov KOL OUTOl a[ µt
Kp6n:pat EVOELE,Elc; TIETpEA.a[wv, de; 5£ Ta EKpT]
E,tyEvfl TCETpwµaTa a! TCapOTT]pT]8EtOOL µtxpt a~
µEpov Eµ<j>av[oELc; dvat anavwt ~ Kat' EE,ox~v 
arcopa5tKa[, ETCLOTT]µovtKOV µ6vov EV5tacp£pov na
pouata(ouam. Kai Etc; auT~v T~V yEtTov[av Twv 
ariµc:ptv&v Evc:pywv ~<J>ataTE(cvv axEMv ouoE.rcoTE 
Eup(aKoµEV aE,(ac; µVELO<; Eµ<j>av(aEt<; TCETpEAa[ou 
~ ava8pWOEL<; aEpLWV uopoyovav8p<XKC0V. 

5) Ou5Eµ[a nETpEA.mocp6poc; TIEPLOXTJ TTJ<; yflc; 
(m6:pXEL, EL<; T~V 6no[av vex AELTIOUV EVrEA.wc; 
Eµcpav[aEL<; opUKTOU aAarnc; ~ aA.µupwv ~ 8Et
OUXC0V u56:Tcvv. 

E) "OA.a TO µEy6:A.a KOLT6:aµaTa TCETpEAa[cvv 
(Kai EV YEVEL j3trnuµEv(cvv) Tflc; yflc; KElvrnt EV
Toc; ouaT~µarnc; ~ auµnA.Eyµarnc; naA.atwv 8a
A.aa-aoyEvwv nETpcuµ6:TcvV . Kai nfraa aEtpO: 
oTpcvµc'ncvv, 5tanEnonoµEvTJ uno TIETpEA.a(cuv, 
Eµcpav[sETOl OUTCU ncuc; KaTCx KOVOVa we; 8aA.6:a
OLO<; OXT]µanaµ6c; . 

A! yvwµm, ECxv cpunKa ~ (cv"(KCx AE[ljmva 
Ef>waav 5t0: Tflc; 6:noouv8EOEW<; TCVV TO TCETpE
AOLOV I 5t[OTOVTOL. 

a) Ko:'t'o:yc.uyi] EK q>u't'wv Ko:i 6puK't'WV O:v-
0p0:Kc.uv. Ot napao£x6µ£vot T~v EK cpunKwv 
A.rnjJ6:vcvv KaTaycvy~v ToO TIETpEA.a[ou rcap6:
youv TOOTO O:A.A.ot µ£v EK 8aA.aao[wv cpuTwv 
(cpuKwv), O:Hot E.E, £A.oj3[cvv <!>UTWV, OUVLOTaµE
vwv Kup[wc; EE, u5aTav8p6:KcvV I KOL OAAOL EK 
XEpao[wv <i>UTWV ~ df>LKwc; EK i:flc; PTJTLVT]<; 
tOUTWV . 

KatO: tO: 1WAOlOtEpa ETT] E8Ewpouv on Ota 
t~v cpunK~v Kataycuyi)v toO TIEtpEA.a(ou EXPEL6:
sovto TC6:VtoTE µ6vov <i>UTCx OVCVTEpwv T6:E,Ecuv, 
EL<; T~v auoTaotv twv 6no(cvv ETIEKp6:rnuv o[ 
u5aT6:v8paKE<;; (KU1Tap[VT] Kai aAAat ouo[at toO 
E,i.'.JA.ou, O:µuA.ov, a6:Kxapov, K6µµt K.A.) . 'Apy6-
tEpov umo1Tjpix8TJ ~ EK cpuKwv o ta t-6 µcu v 
KaTaycvy~, -rO: 6no'la auv[ataVTat EVtEA.wc; 
6µo[wc;, oncvc; KCXL ai scu'(Kai ouo(at, EK rcpwtE'(
vwv Kai ALTCWV , we; KOL KT]p&v. ' EKTO<; autwv 
urcapxouv KOL &AA.a A.rnoj3pt8fl cputO: (Fadenal
gen). to j3puov roseum K.0: . TO: 5L6:rnµa Kai TO: 
&AA.a f..rnoj3pt8fl cputO: rcapouatasovrnt ouxva 
EL<; npaona nooO: T6oov EV tft 8aA.aaan ooov 
Kai El<; TO YAUKEa u5aTa KOL TO EAT] . 

OuTcv rcwc; 6 cpunKoc; K6oµoc; Twv KaTcvTa
TWV TaE,Ewv Twv Kpunrnyaµcvv, cpuKwv (we; TO: 
5tfrroµa Kai i:O: rcEpt5(VT]ta), µuK~TWV, AELX~
vcvv Kai j3pucvv , E<i> ' ooov nEpLEXEL ALTITJ, A.rnapO: 
6E,fo I KT]pouc; ~ PT]t[vac; I ouvarnt vex E lVaL ~ 
rcpWtT] UATJ toO TCETpEA.a(ou, onwc; 5t56:0KEL T00To 
EV µEpEL µev ~ crn' EU8E[ac; rcapaT~pTjatc; EV Tft 
cpuoEt, Ev µtpEt 5€ TO ouv8EnK0: EpyaoTT]ptaKO: 
TCEtp6:µaTa. 

noAA.oi TEAO<; EpEUVT]Tal rcapaotxovrnt on ~ 
ytvc:otc; TOO TCETpEA.a(ou EUp[oKETat de; otEv~v 
axtaLV KOL auvacpEtav µe T~V YEVEOLV TWV 6pu
KTWV 6:v8paKCVV ~ on TO TCETpEAatOV napayETaL 
EK TWV TEAEUta[wv (5t' OTCOOTOE,Ewc; TOUTcvv) av 
Kai 6:µcp6tEpa OEV ElVat oµota XT]µLKW<;. 'Evav
TLOV Tflc; EK5oxflc; on TO TCETpEAaLOV ElVOL rcpotov 
OTCOOTaE,Ecu<; TWV opUKtWV av8paKCVV rcpoj3aA
AOUV TO yEyov6Ta, rcpwrnv µevr 0n rcETpEf..mov 
Eup[aKEtat EKT6:KTcvc; arcavicvc; EVtoc; ~ µETO: 
KOLTaaµaTCVV opuKTOV8paKCVV KOL OXEOOV TCCxV
TOTE µ6vov de; EAOXlOTa noa6:· OEUTEpov o' on 
OTCOU urcapxouv KOLT6:oµaTa 6puKTav8paKcvV EA
AE(TCOUV axEoov rcavTaxoO KOtTaoµaTa rcnpE-
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A.o:lou n:A.ouoto: e(c; O:n:6oootv ELtE Ka8 ' 6/..oKA.l']
plo:v, ELTE, av un:6:pxouv, EUpLOKOVTOL un:o Tel 
KOLT6:oµo:TO: TWV 6pUKtavepaKCUV. 

fevLKwc; OE Ko:Ta Tfjc; cpunKfjc; Kmo:ycuyfj<; 
TOO TIETPEAO:LOU OtpEtpETOL ~ O:vT[ppl'jOL<; on n:a
paµEVEL avc:t;~yl']TO<; ~ TIEplEKTlKOTl']<; de; a/';CUTOV 
TOO n:npeA.a[ou ~Twv ouvoow6vTcuv m'.na O:ep[cuv. 
'EKTO<; TOUTOU 80 n:apEµevev EL<; haoTOV tpOLVO · 
µevov O:n:oo16:t;ecu<; ~ de; O:t..A.o ouyyr:.vec; n:poc; 
auto cpOLv6µEVOV un:6A.EL~Lµa Et; O:v8paKLKfjc; 
ouolo:c; ' TO 6n:oTov oµcuc; OEV un:apxEL de; Tel 
KOlTCxaµaTa TIEtpEA.a[cuv KO:i E(<; TTJV yuro
:v[o:v TC.UV. 

~) 'EK ~~WV. 'H un6ewtc;, Katcl tl']Y 6no[av 
TO nnpEA.OLov n:poEpXETOL Et; O:n:oauv8£oecuc; 
-ouxi uno O:ouv~8cuc; Utjil']ATJV 8epµoKpaa[av KO:l 
Ul\ITJATJV TILEOLV-/';CU

0

LKWV AELtjJ6:vcuv, KEp
oll';EL O't08EpCil<; VEoU<; UTIOOTTJPLKTcl<; Kai OTJ Ecp ' 
ooov eupuvovTaL Kai Ka8[oTaVTo:L eenKwnpo:L 
ai yvwoEL<; µac; TIEpi TWV yecuA.oyLKWV OUV8TJKWV 
TWV TIETPEAO:LCUV. 6ta OE TWV utji[OtT]<; oriµaa[o:c; 
TIELpaµ6:TCUV TOO Engler l'J u1168Eal<; au1i] EAO~E 
Kai O:vaµcpto~~Tl'JTOV EmKupcuOLv Kai KOTEKTl'JCTE 
n:oA.A.ouc; 6n:aoouc; Kai µnat;u TCilv KUKA.cuv Twv 
XT]µLKWV. 

'Y TI Ep Tflc; l';cu"(Kfl<; Karnycuyfjc; OUVTJYOPEL Kai 
- ~ LKaV6tT]c; TOO TIE'tpEA.a[ou va otp£cpn TO ETI[TIE
oov TOO n:en:oA.cuµtvou cpcuT6<;, yeyovoc; npoat5L6:-
1';ov etc; rov KTJPOV TITCUµ6:TCUV Kai TO OTIOLOV OEV 
OUVataL va Et;l'jyT]eft Kata Tel<; µEXPL TOUOE yvw
µac; , av n:apaoexewµev TTJV f.t; avepaKOUXCUV µe
TUAACUV napaycuyijv TOO TIETpeA.a[ou . 

y) ' EK ~4.)wv Kal q>u'twv . TEA.cc; not..Aoi 
yecuA.6yot Kai Xl']µLKoi n:apo:OEXOVTOL KO:Taycu
yijv TOO TIETpEA.a[ou EK l';cu"(KCilV Kai cpunKwV 
uA.wv. 

'O H . Potonie tolcuc; Enfoupe TTJV npoooxi]v 
Eni Tflc; EµcpavlaEcu<; Twv oo:n:ponriA.wv Kai Tfj<; 
oriµaolac; TC.UV ota TTJV YEVEOLV Twv ~LTouµev[cuv . 
:L a n p o n TJ A. o u c; 6voµ6:(EL O:n:oe£µaTa Ka
eapwc; LAUWOl'j, cpatoKaOTO:Voxpoa : npaaLvcun:a , 
nA.ouota EL<; 6pyavLKO A.dtjiava n A. a y K T o 0 
(xapo:KTl'JpL/';6µevo: ota Tfj<; µeyaA.ELTEpoc; 11EpLE
KTLK6r1116c; TC.UV de; f..[1111 KOL npcuTE°fvac;), Tel 
6noTa O:no1[8ev1m Kai auoocupEuovTOL Evtoc; 
ouvaycuywv uo6:1cuv TEAEtcuc; ~ EV µEpEL ataa[
µcuv Kai A.tµva1';6vtcuv Kai eup[oKovto:L uno ofj
tj!LV Twv 6pyavtKwv A.ettµavcuv. To cpOLv6µevov 
Tfl<; TOLOUTTJ<; o~tj!Ecuc; 6voµ6:/';EL 6 Potonie ~ l -
To u µEvon o [ TJ a L v (Bituminierung, bitu
minisation), 5L6n ot' auToO napayovtaL nap6:
ycuya TOO µr:.eavlou Kai vacpeEvta. KaT ' ouTo 
ETIEPXETOL EµTTA.ounoµoc; E[<; ovepaKa' EAcXTTCUOL<; 
Tfj<; noo6tT]TO<; TOO 6t;uy6vou, EV0 OEV aAA.otoO· 
TOL ~ de; uopoy6vov 1tEplEKTlKOTl'j<;. Etc; TO TE
AEUtaTov OE TOOto £yKELTOL ~ otacpopa £vavtL 
TOO cpOLvoµEvou Tfjc; napaycuyfjc; avep6Kcuv (av-
8paKwoecuc;). Kata TO 6noTov ~ EL<; uopoy6vov 
nEpLEKTLKOTTJ<; £A.ano0TaL. 

II. t!.IA nOIQN l!JAIN OMENQN 
ErENNH8H TO nETPEAAION KAI n.cn: EIXHMATII8HIAN 

TA KOITAIMATA nETPEAAIQN; 

LXETLKW<; µE Tel Epcur~µata taOta ea apKE
oewµev EL<; TO va owocuµEv TTJV CxKOAoUeov d
K6va, ti]v 6n:o[av 6 5Laoriµoc; EpEUVT]ti]c; Kai 
yvwOTl'J<; Twv KOLto:oµaTwv netpeA.aiou H. Ho
fer EOCUKE, OTTJPLX8Ei<; En:i TWV Eµcpav[oecuv TIE
TpeA.a[cuv Kai 1fjc; KaTavoµfjc; TOutcuv e(c; 5L6:
cpopa apxaTa otpwµata KO:l XPl'JOLµonoL~oac; 
Kai tac; eeµeA.twoetc; Kai eupu16:rnc; x11µtKac; 
Epeuvo:c; TOO Engler. 

'H dKwv aun1 £xe1 we; et;fjc; : 
«'Evtoc; O:~o:ewv K6A.n:cuv, f..tµvo8aA.aoowv 

Kai napoKt[cuv nEptoxwv, EV µlpEL an:oKEXWPL
aµEvwv O:n:o tfjc; 8aA.6:0011c; (ono:vtwtEpov r:.(c; 
TOLOUtac; TWV at..µupwv µeaoyelwv 8aA.aoowv), 
de; TO<; 6n:o[ac; TO uowp ~TO cpuoLKcX OUOLCUOW<; 
0t6:·cpopov an:o TO UOWp Tfj<; OVOLKTfjc; 8af..6:ooT]t;, 
Tel peuµaTa ~ Ol aVEµoL CTUVEOWpEUOOV TO 
nA.ayKtOV KOL TO VT]Kt6v. Oi 6pyavtaµoi an:rna
vov ouvrne[<;x tfjc; O:A.A.ayfjc; twv auveT]KwV Ola· 
~LWOEW<; 'tCUV Kai Tel owµa-ra TCOV KaTETIECTO:V de; 
TOV nu8µEva µal';i µE TTJV O:µµov Kai KO'tcl Kal
pouc; Kai µE l:A.Uv. or KOA TIOL KOL EV YEVEL o:i 
npoavo:cpep8eToat n:epwxai npooe~A.~8T]oav uno 
ouv11';~0Ecuc;, ~ ypaµµl') twv no:paf..[cov n:pocu8~8TJ 
npoc; -ri]v t:ripav , oo £veKa ~ n:pooaycuyij O:pµou 
~ 6no[a Ey[vETO de; -ro t;T)pov KA Tµo: Kai 010 -roO 
avtµou, O:vnKatEat68T] vOv Olcl npooaycuyflc; 
tt..uoc; , ~ 6n:o[a n:epteKaA.utµev aepoo1eywc; -ri]v 
uno 6pyo:vtaµwv -lOLoLtEpcuc; l';co"(Kwv- Kai 8a
A.aaa[ou uoo:-roc; KopweeToav aµµov, 'tO Kat6mv 
OTJA. TIETpE;\OLocp6pov Kohaoµa. 'H En:tatpcuOLc; 
tA.uoc; Kai O:µµou Et;T]KOA.ouerioe Kae' ot..riv Tijv 
n:ep[ooov tfl<; aUVL/';~oEcuc;, oo EVEKa T]Ut;~eri ~ Eni 
TOO TIEtpEA.atocp6pou KOL'taoµa-roc; O'taTLKTJ TILE
Ol<;, µtxptc; oTOu ~ no:p6:Knoc; mpwxi] Et;~p8TJ. 
Ka-ra tijv f:t;apaLV taU'tl']V Et;eo11A.we11 Kai ouva
µLKTJ et.. Ltj!Lc;' t6a~ TIEplOOO'tEpov' Kae' oaov 5La 
nA.wpLK'fj<; we~oewc; rex a1pwµarn Entuxc.0erioav, 
Kma OE -ri]v muxcuotv taUTTJV µEpoc; -rflc; et..[tµecoc; 
µne~t..~eri etc; eEpµ6111rn . 

'H ~11ouµevonol11otc; fjpx1oe µE -rijv otaon:aotv 
-rwv AEUKcuµa1wv tft auvepyao[<;x -rwv EV -rc;> KOL-
-r6:aµan EYK£KAELoµEvcov ~aKtl']plcuv Ko i cpupaµa-
-rcuv (afltjitc;). Kat' . auti]v EKTO<; O:AA.cuv EaXT]µa-
't[08TjCTO:V ta a/';cuTOOXa y~"(va aEpla, OU EVEKa ~ 
SA. Ltj!Lc; Kai ~ 8epµoKpao(a T)Ut;~erioav. T 0 al';cu
TOV -roO A.wKwµaTOc; KaTrivat..weri Ev µ£pet uno 
1wv ~aK'tTJplcuv ~ EnEpaoev de; -ra O:Epta . Km6-
mv Tel ALTITI crnoouvnEerioav Olcl TWV ~aK'tTj
p[cuv Kai t5Lm-rEpwc; 010 -rwv Evsuµcuv -rwv 01a
onc.0v-r(.)v -ra A.lnri etc; A.rnapa 6~fo Kai yA.uKEp(
vriv' 6n6'tE Kai flPXLOEV 6 Ko:8' auto OXT]µan
oµoc; TIE'tpEA.a[ou. To apxEyovov TIE'tpEAaLOV 
(npcurnne-rp£A.mov) ouvla-ra-ro meavw-ra-ra EK 
µE[yµatoc; KEKOpEOµEVCUV ~ OKOpEo'tCUV UOpoyo
vav8paKCUV, 'tOU'tECTtl uopoyovav8p6:KCUV tWV OEL· 
pwv 't00 µeeav[ou, a[8UAEVLOU, CxKETUAEV(ou, Va-
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cp8EVLKWV u5poyovav8paKG)V K.a . Ai 6/I Ecpi:vaL 
KaTO T~V aut)JOLV Tfj<; 8/.Jlj!EG.l<; KOL 8EpµoKpO
OLOC:: E~T]AAOLw8rpo.v Kup[G.lc:; de; vacp8£vw Kai 
OEUTEpEUOVTCUC:: Et<; napacp(vac:; (µ€ xaµT]AOTEpov 
C"T]µEi:OV sfoEcuc:;) . To TIETpEAaLOV toO BaKOO E1-
VaL 6 TLmoc:; TOO 01a5(ou TOUTOU. 

L:uvrnEiq Twv xTJµLKwv cpmvoµevG.lv, Tfjc:; em
auaaG.lpEuaEcuc:; VEG.lV 01pG.lµaTcuv Kat Tfjc; m8a
vwc:; O:pxoµevric:: ~ O:p~aµevric:: ~OT] OTOALOWOECU<; 
T]U~Tj8T] ~ n(EOLC:: Kat ~ 8EpµoKpao[a· to6tou EVE
KO µepoc:; TWV vacp8EVLG)V 0LEOTicX08TJ ~a8µ115ov 
Etc; 6f.-o€.v l>ljJYJA6rEpa ariµETa sfoEG.lC:: £xouoac:; 
Tiapaq>(vac:;, ourcuc:; wo1E €.ax11µaT[a8riaav va
cp8EvLopE8avLOTIETpEf.-ma , TO 6Tiola TI po"Co6aT]c:; 
Tfjc:; EE,aA.A.otwaEG.lC:: TOUTTJC:: (µE8avtorcolT)aLc:;) TE 
ALKW<;; µETE~ATj8T]oav de; µE.8avtoTIETpEAaLa, 
Etc; TO 6TIOlO avTjKEL 6 TUTIO<;; TWV TIETpEAOLCUV 
Tfjc; nEvvo UA~av[ac:;. 

KaTO: T~v 5t6:pKELav Tfjc:; µEToµopcpwaEG.l<;; 
TOUTTJ<;, ~ 6no(a ETIETOXUV8T] ouatcu5wc:; OLcX YEG.l-
5uvaµLKWV cpmvoµevcuv ,eox11µa1[08riaav f.E, foou 
yTj "(va aEpla. "O A.a OUTO TO cpmv6µEva OUVETE
f.-fo811aav uno OXETLKWC:: µtKpav 8EpµoKpao[av 
KOL Ulj!TJATJV TILEOLV . 'EmL5Tj o' oi apG.lµOTLKOl u
opoyovav8paKE<;; Eup(OKOVTOL ETILKpOtoUVTC.Uc; EV
TOC:: TWV YEG.lAOYLKW<; VEWTEpG.lv oTpG.lµaTG.lV, rcpE · 
TIEL va f.oxriµaT(o8riaav EhS EV TC() TIPG.lTOTIETpE
AOL<:tl ~ µETa toO vacp8EVLOTIETpEi,o(ou, m8avwc; 
EK Tfjc; YAUKEplVT]c;. Ta aura toxuouv Kai OlcX 
touc; uopoyov6:v8paKac:; Tfjc:; OELpac:; CvH •v-• Kai 
Ota TTJV O:ocpaA TLKTJV ~Oat v TWV TI ETpEAO(G)V. Kat 
ii rcapacp[VYJ E tvm VEG.lTEpac; YEG.lAOYLKTjc:; ~ALKlac:; 
Kat cpa(VETaL ouatw5wc; ETITJpEOo8Eloa EK Tfjc; 
ouv8eoEwc:; toO npwtou UAL KOO (n ·X· Tfjc:; axEn
Kfjc:; 6:vaf.-oy(ac; AEUKwµmoc; npoc; ALTITJ). Autov6-
T]TOV Etvm on KOTcX TeX cpmv6µEva OUTcX TWV E
E,aAAOLWOEc.:)v 6 xp6voc; ETIOLE,E OT]µOVTLKOV p6-
AOV. 'Ev °LOU TO le;' ETI ELOTJ xp6voc; KOL TILEOLc; OEV 
f>LhpExov navtoTE EK napaA.A.TjA.ou, EYEVVTj8T] 
aav napayovTEC:: , oi 6TiotoL KOTEOTT)aav noA.u · 
TIAOKWTEpav Tijv o6v8EaLv TWV nETpEA.a(cuv. 

Etc; Tac; ava80AWOEL<;; TWV OTpwµcnwv (av
TLKALVa I 861..ot) O:vfjA.8ov µETO: TOO Ta I CxTIOXG.lPL
a8EVTO EK TOO TIETpEA0°lKOO u5atoc; I TO nETpE
AOLOV KOL TeX aEpla OUVETIE(~ Tfjc; µLKpOTEpac:; 
nuKVOTTJT6c; TWV. Kat ou1w nwc:; Tj5uv~811oav EK 
µta;; EUpElac; mptoxfic; lsYJµmoyEvfoEwc:; ( 6:no8e
OEG.lc; aµµG.lv) VO ouyKEVTpG.l8WOl TIETpEAOLOV KOL 
aepta ELC:: TOV OXETLKOV µLKpov xwpov TOO 6:va-
8oA.wµatoc:; , fox11~aTla811oav OTJA . Ta «pools• 
TWV ' AµEpLKOVWV . 

ZwvTEC:: 6pyavLaµot ~to ouvaTov va 6:Tio86:
vouv KOL EVTOC:: KOpaAALOYEVWV ucpaA.cuv ~ EVtoc; 
aa~EOtoAL8LKTjc:; [A.6oc:;, OTIOU UTIEaTTJOOV 5t ' CxE· 
poaTEyoOc:; CxTIOKAEtaµoO 6µo[av ~ napoµo(av 
EE,OAAO(G)OLV OTIG.lC:: ELC:: tac; aµµouc:;. 

'Apy6tEpov TO ltETpEAmov Tj5uv~8TJ - auvE
nE[~ 6~ELOwoi=cuc:;, noA.uµEpLoµoO Kai f:.E,atµ[aEG.lC::, 
TIOAAclKLC:: OE Kai n:pooA.TjljJEG.lC:: 8E(ou- va f.~aA
AOLG.)8fi de; n[oaav I aocpaA tOV KOl aocpaA TltT]V I 

EE,T)ocpaA. tW8YJ OT]A . ~ CxTIEppT]tL VW8YJ, ~ mpLEKtl
KOtT]C:: toU de; av8pOKOTJUE,Tj8YJ, KOL o[ aacpaA.ttTOL 
ETIATJO(aaav XTJµLKW<; Tipoc:; av8pOKLtT]V. ' Aµcp61E
pa TO 6pUKtcX TaOra, oi aocpaA.ttTaL OTJA . KOL o! 
O:v8paKi:tOL. dvm rcpo·covta f.E,aA.A.otwoEG.lC:: 060 
aELpwv, ai 6TiotaL EKKLVTjoaom ~E~a[G.lc:; EK 5La
¢6pG.lv rcpWtG)V UAWV, KOT ' apxoc:: ETIPOXWPTJOOV 
CxTIOKALVOUOOL -Kata TTJV ~LtouµEVOTIOLYJOLV f.µ
TIAOUttaµoc:; de:; u5poy6vov I KOTO TTJV 6:v8pa
KCUOLV CxTIOXG.lpLoµoc:; KOL EAclHG)OL<; toO u5poy6-
vou- Kat6mv 5€ 6:Tio TOO oTao[ou tfjc; TI[OOTJC:: 
ouyK/l.lvouoat KOL ouvrivtTj811aav Et<; Tov ypa
cpiTYJV .» 

9. EnI<l>ANEIAKAI ENb.EI::::EIL vnAP::::EQL 
nETPE/\AIOY EIL TO vnEb.A<l>OL. 

'H TIOpouo[a TIEtpEAa[ou El<; TO UTIEOacpoc:; 5€.v 
an:oKat..uTITETm rcavTotE ot ' emcpavELaKwv EvoE£
E.ecuv KOL EUKOACU<; avnA.aµ~avEta[ nc:; on UTIO 
tota6rac:; ouv8Tj Kac:; ~ CxVOKclAUljJLC:: TIE1pEAOLOcp6-
pou nvoc:; KOLT6aµatoc:; OUVOTOL VO ylvn TEAELG.lC:: 
Kat Ka8apwc:; ouµntcuµattKwc; . 'Qc:; rcapa5ELyµa 
avacpEpETOL TO yEyovoc:; Tfjc; OVOKO'AUljJEG.lC:: KOTO 
TO €toe; 1908 011µavnKWV KOLTaoµaTCUV TIEtpE
A.a[ou ev 'ApyEvn vft KOTO Tac; yEcutpTjoELc;, TOC:: 
6Tioloc; EE,EtEAOUV Ola T~V aVEUpEUOLV noo[µou 
u5atoc; KOL de:; TIEPLOXTJV OTIOU Ol YEG.lAOYOL ou
OETIOtE urccvn:tE6ov10 tijv napouo[ov rcnpEA.a[ou. 

' AA.A. ' de; TioAA.ac:; &Hoc; TIEpLatO:anc;, ii npo
aoxT] TWV EpEUVT]TWV TipOOEA KUEtaL crn6 nvac; 
l5taso6oac:; EKOT]AWaELc;, ai 6rcoTaL d vm: 

a) 'H 6 ljJ L c; T Tic:: E TI L cp av E [a c:: T 0 0 
E o 6: cp o u c; . Etc; Tac; Eucp6pouc;, 6.H' 61..lyov 
uypac;, XWPOC:: TWV TpOTILKWV Ol avo~AUOEL<; TIE
TpEAOLOU 8ovatWVOUV rcaaav ~AclOTTJOLV KOL 
TipOKOA00V OXT]µanaµov yuµvwv f.mcpaVElWV. 
'EvvoEtTOl on TO cpatv6µEva TOOta 6:TIOTEA00V 
EVOE(E,EL<; TIOAU aop(ornuc:; KOL 61.. (yov m8avac; . 

~) n TJ y a l a A µ U p W v ~ 8 E L o 6 X G.l V 
e E p µ w v u o a T G) v. 

y} 'AV a 8 p W a EL<; 6: E p [ G.l V 6:notE-
A00V µ(av aTIO TO<: ouxvot€pac:; f.E,cvTEpLKcX<; EK
OTJAWOEL<; TIETpEA.mocp6pG.lv 11. oL TaaµexTcuv. ' AA.A.a 
8' aTIEtEAEL µEyaA.11v nA.avriv va auvayayn nc:; 
on TIO:aa ava8pcuatc:; OEpLG.lV E1VaL aocpof..~c; OEL
KTTJ<;; UTiap(,ECV<; YELtoVLK00 nETpEAatOcp6pou KOL
Taaµaroc:;. 

o) 'I A. u w o T] ~ ~op~ op w o T] ii cp a [
a TE l a E1Vat OUXVcX El<; Tac; nETpEAaLOcp6pouc; 
TIEPLOxac; I npo TIOVtC.:JV TOO KaUKclOOU KOL TWV 
'AvatoALKWV 'OA.A.avotKWV 'Iv5Lwv.ll€.v EupiaKov
TOL oµG.lc; KOL OAO ro ~op~opWOT] ~cpa[OTElO ELC:: 
OXEaLV µ€. urc6yEta KOLtO:aµaTO TIETpEAO(G)V. 

E) 'Av a~ A 6 a El c; TIET p EA a ( 0 u ~ 
TI [ a a T] c:: anOTEAOOV µ[av TWV TIAEoV xapa
KTT]PLOnKWV EKOT]AWOEG.lV twv TIETpEA.atocp6pG.lv 
KOLTaoµaTG)V. 'AA.A., dvat 6.o6vaTOV VO ouva
yayn nc; EE. autwv 6pLoµ£va KOL 8EnKCx auµnE
paoµoTa ETIL Tfjc:; o[KovoµLKTjc:; oriµoolac:; TWV 
6Ti oKELµEvG.lv KoL1aaµaTG.lv . 
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E'(c; nvac; m:prnTwonc;, TO 6puKTEAatov, 5La
xuvoµEvov de; ti]v lmqi6:vELO:V I µEto:tpETIElO:l de; 
OTEpEaV ~ ~µ(ppEUOTOV aaqio:ATOV LXT]µat[sov
TO:l outc.:i nc.:ic; no;\A.6:Kt<; ;\Enta atpwµo:To: O:aqi6:A.
Tou ln1 µEy6:A.T]c; EKTOOEW<;, TO 6noTo: lvQ no:
ptxouv OljJLV EVOlO:<JlEpouao:v, OUVO:VTO:l vex YEV
v~aouv EKSEST]TT]µEvo:c; Kat cXOTTJPLKTOU<; EA
n(oo:c;. 

At avaj3;\6aEt<; nETpEA.a(c.:iv no:pouoL6:souv 
YEVLKW<; OljJlV xapO:KTT]plOTlK~V : aµµoL µEAO:VO:L 
( «µaOpo xaf3L6:pt» TWV Pwaoc.:iv yEc.npunO:Vl
OTWV) ~ TIE'tpwµo:TO: OKOTELVOXpc.:Jµo: µ£ uypov 
KOL £A.o:tc05TJ oljnv. 'H no:poua(o: 6puKTEA.o:k.:iv 
Etc; 011µETov n 56vo:to:l vo ElVOL EVTEf.-wc; auµ
ntcvµo:nKij KOL VO µijv cXVTlOTOLXft El<; TijV npo:y
µo:nKijV 6:v6:[3f.-uoLV. E1vm OTJA. ouvoTov TO 
6pUKTEAOlOV vex µETE<JlEp8T] UTIO TOO UOOTO<; TWV 
[3pox&v ~ uno peuµ6:Tc.:JV TIOAAOKl<; El<; O:l;toa11-
µE(c.:JTOV O:nooTo:atv O:no Tfj<; npo:yµo:nKfj<; O:va
[3;\uoEcvc;. "Epyov <Jlpov~aEc.:J<; . OUVEnw<;, ElVO:l Va 
µi]v lt;ayn rn; EK Tfjc; O:vo:Kaf.-uljJEc.:ic; £mqiavEto
Kwv 1xv&v ou5lv auµn£poaµa, npLv 6:vaaK6:lJJn 
of.-(yov TijV TIEplOXl'JV ~ [3Ef3otc.:J8ft aV npo:yµo:TL
KW<; Eup(oKETOL npo 6:va[31'uoEwc; npayµanKfj<;, 
rcp0Epxoµ£v11c; EK Twv [3o:8uT€pc.:iv tfjc; yfjc; . 

At O:vo[3f.-uoEl<; nnpEA.a(ou nopouat6:sonat 
OUXVOTOTO: uno µopqii]v lpt5LsOVTCVV uµEv(c.:iv I 

ax11µo:Ttsoµ£vcvv ETCL Tfj<; ETil<JlO:VE(o:c; OToa[µwv ~ 
pEOVTWV UOcXTWV . 

'H npc0n] qipoVTL<; toO lpEUVT]tOO TOTE npEnEl 
va ElVal TO Va [3E[3otc.:i8ft Oll ta uµEVlO to:Oto: 
6qiE(;\ovtm npayµanKw<; El<; [3tTOuµ£vta · oton 
Eup(aKOVTOl EVlOTE lnL Tfj<; lmqio:vE[o:c; UOOTU)V 
f.-rnta1 1ptoisouam KpoOatm 6:n6 6l;El5La ate~-

pou KOL &Hae; ouo[oc;, apKETcl 6:v6:;\oyoL np6c; 
Tel 'LXVTJ 6pUKTEAOlc.:JV 'A;\;\ ' av µ£ cXVTLKEtµEVOV 
n o:lxµ11pov (t;u/,ov , oupµa K.a.) Kwn~on nc; Ta 
uµEVLO: TO:Oto I TOTE TO TWV 6t;EL5[G.)V TOO OlO~pou 
Koto8po6ovTm de; yc.:ivLc.0011 tEµoxrnw, KLvou
µEvo npoc; µ(av KOTEU8UVOLV, E.vQ Tel uµEv(OLO 
TOO TIElf:'EAOlOU

0 

xcvp(sOVTOl El<; p6:KT], TO 6rcolo 
n6:A.tv auvEvoOvtoL KOL 5LO: Tfjc; £voA.f.-oyfjc; Twv 
xpc.:iµ6:TCVV Tc.:JV KOL Tfj<; µopqifjc; Tc.:JV 'EUKOAc.:J<; 
5LaKp(vovTm. . 

"Of.-ot OUlOL oi lmqio:vELOKOL lv5Etl;El<;, 6:va-
8pc0oKOVTO 0:£pto, m.tpEA.mon11yo(, lf.-uc05rn; n(
ooKE<; I TITJYOL af.-µupwv UOcXTCVV I 8€pµat 8EL00XOL , 
dvot EKOTJAWOEl<; Tfj<; owpKw<; npo·couo11c; Bpa
OE[oc; EKKEVWOEc.:J<; t&v KOltaoµ6:Tc.:iv TIEtpE;\o(ou 
KOL 6:Ep(c.:iv , ta 6noTo Eup(oKovtat lyyuc; npoc; 
ti]v lmqi6:vELav toO i56:qiouc;. XopaKTT]plsouv 5£ 
Ta otaqicpo Ko:Ta oEtpO.v 016:5La Tfj<; EKKEvc0oEcvc; 
TOUTT]<;, ti]v EKKEVWOLV TWV aEplcvv, TOO TCEtpE
A.o:(ou, Tijv O:qioA.6:Tc.:ioLV KOL tt)v EKYAUKOVOlV 
Twv [3a8uT£pc.:iv 1µ11µcncvv TOO oTEpEoO qif.-otoO. 

To TCEtpEAOlOV - nopa Tijv ouxva ETilKpaTOO
oav yvc0µ11v- OEV t:.lVOl onov(a ouo(a . /:!,£v u
napxouv OXEOOV I OUVOTO.l nc; ElTIELV I xwpal El<; 
TeX<; 611olc:rc; VO µi]v lµqiav(sc.:iVtal '(XVTJ TIETpE
A.a[ou ~ af.-'Acvv [3tTOUµEv(cvv (aoqiaA.toc;, OXLOTOl 
[3ttouµEVL00XOL, <JlUOLKO y~·cva cXEpLa K.A.), 

nopa T00Ta TO KOLTaoµoTO TOO TIETpE;\o(ou 
ElvOL lKµETOAAEUOLµo: µovov uno EVTEAW<; lOLOL
TEpoc; ouv8~Ka<;, ai 6noTm ElVOL ;\(av onO:vtov 
vex EUpE8woLV ~vc.:iµ£vm de; EV OT]µETov KOL TOU
TOU €vi.:Ko: TO KOLTaoµaTa TIEtpEf.-o:(ou, Ta £xov
To npoyµo:nKijV [3toµ11xavLKijV al;[av, dvm TIOAU 
nEpLc.:iptoµ£vo: KOT ' O:pt8µov. 

AI np~~TEINAI KAI TA nPQTEOJ\YTIKA <l>YPAMATA * 

noAAOL KOTT]yop(Ol XTJµLKWV OUOLWV ELVOL 
avo:yKO:LOL 5La ti]v sc.:ii]v KOL £xouv 15Lo:tTEpo:v 
011µoo[a v Ola Tel qimvoµEva OUTfjc;. 'AAA.a ti]v 
onou5otot£pav Kot µa:P .. A.ov notKLA.oµopqiov ano
aTOA.ijv £xouv oi npc.:itEtVOL. 'Qc; £vano8Eµo 
UTIO OTEpECxV µopqiijv El<; TO <JlUTCx ~ El<; OtOAEAU
µEVT]V KOTcXOTOOLV El<; Tel uypo TWV S~c.:JV KOL 
de; TOU<; xuµouc; TWV qiutwv ~ we; OUOTOTlKOV 
TOO npcvTonf.-aaµotoc;, na[souv ai npc.:iTEtvm 
anou5oTov poA.ov El<; Tel j3toA.oyLKCx npo[3Ai1µmo. 

'Qc; yvwatOV I unapxouv 6pµovoL, oi 6no[Ol 
O:no x11µt1<fjc; O:noljJEc.:J<; ElVO:l Ttpc.:JTEtVOl, ETILOT]<; 
Tel nEpLOOOtEpo TWV qiupaµ6:tc.:JV EXOUV OAO<; ta<; 

* .twx'AEt;L<; YEVOµEVT] EV t0 aµqn9Eatpcp toG xri
µE[ou TOU navrnta111µlou TTJV 911v .t.EKEµf3plou 1936 Kata 
ti]v 6811v auva9potatv t~<; aEtpcx<; twv 'OµtA.twv Enl 9E
µaTCilV X11µEla<; Kai <l>uatK~<;. 

'Yno toG K. AEQN. 9 . ZEPBA 

qi um Ka<; KOL x11µtKO:c; lOLOTT]toc; twv npcvtE'Cv&v, 
KOL tgoc; o:i 6poA.oytKo:L O:vnopaoEt<; Kata to 
rc 7. ELOTOV ElVOl O:vn5paaEt<; µEto:l;u npwn:'(VlKWV 
ac.:iµ6:tc.:JV. E1vm EUV011rnv AOLTIOV on ~ VEG.)tEpa 
XT]µElo: cX11TJOXOA~8T] lO(cv<; KOTCx tr)V OtapKElO:V 
TWV TEAEUta(c.:iv rcEVT~Kovro: ltwv µ£ ti]v orcou
oi]v tfjc; XTJ!1LKfj<; O:pXLTEKTOVLKfjc; tWV rcpc.:itE'(vwv. 
/:!,ton µovov ~ 0:Kpt[3i]c; yv&otc; tfjc; XT]µtKfj<; o:u
t&v KO:TOOKEUfj<; OUVCXTOL Vcl µfr<; [3oT]8~on Vcl 
Kato:vo~ocvµEv nA.~pc.:ic; rcoA.A.O: [3to.A.oytK0: rcpo
[3A.~µ0:10. 

LKonoc; tfjc; napoua11c; µEA.hT)c; olv Etvm [3E
[3o:lc.:ic; ~ EE;to1op11otc; oA.cvv t&v qiaaEcvv otO: t&v 
6no(c.:iv 5tfjA.8Ev ~ £pEuva twv rcpc.:JtE'(vG'>v. 80: 
apKE08wµEv µovov EL<; TO VEWTEpo cXTIOTEAE
aµo:to: Tfj<; EpEUVT]<; I O:vo:qi£povtE<; auvaµo: tac; 
vEc.:it£pac; µE8ooouc; tac; 6rco!ac; £qiopµosEt ~ 
lmot~µT] npoc; A.Uatv toO rcpo[3f.-~µatoc; touTOu. 

4 
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nporiyouµ£vcuc; oµcuc; 80: EK8focuµEv EV OUVTO
µi<;:i: 61.iya nva yEVLKfjc; cpuaEcuc; nEpl TWV npcu
TE'(vwv. 

ETvaL yvcuaTov on ai npcuTEtVOL dvOL 6pya
VLKa1 EVWOELc; TIEplEXOL'OOl EKtoc; mo C,H ,O Kai 
N, Kai µ6:1.LaTa Kata TO nf..ETarnv uno aTa8E
pav 6:vaf..oyiav, Enioric; oe Ka! 8ETov, onaviwc; 
OE P, Fe~] . 

Ai npcuTEtVOL 6:vf]Kouv Etc; ti]v KaTT]yopiav 
TWV uqnµopLaKWV EVWOECUV. TO: Olaf..6µat6: t(,)V 
EL<; to uowp, E<p' ooov f3Ef3a[cuc; OLOAUOVtOL, E· 
xouv KOAAOELOfj xapaKtfjpo. 'Qc; EK tOUTOU E1-
VaL EUVOT]toV on auvf]8cuc; 6:navtc'.0Vt0l de; aµop
q>ov KaT6:aTaaLv J<al nof..u ouaK6f..wc; 6:noxcup(
l;;o'VTOL XTJµLKWc; Ka8opoL ' Ev(oTE ouvavTWVTOL 
E[c; ti]v q>uatv npcvtEtVOL Ka! uno Kpuoro:Af..LKTJV 
µopq>f]v I OAA' auto OEV oriµa[VEL f3Ef3olcuc; on a{ 
KpuatoAALKoL npcutEtVOL dvOL n6:vtoTE XTJµL
KW<; 6µoLOyEvfj awµato. 'Qc; yvcvot6v I E<!> ' oaov 
out;6:vEL to µoplaKOV [36:poc; tvoc; awµatoc; 1 ETIL 
TOOOOtov aut;6:VEl KOL ~ t6:otc; toU npoc; axriµa
naµov µtKtwv KpuoT6:f..f..wv Etc; -Tac; nof..OLot£
poc; µE86oouc; (owni5L ate;, Et;af..c::XtcuaLc;) TOO 6:
noxcuptaµoO ooov to OUVOtOV xTJµLKWc; Ka8op6:c; 
TipCUtELVTJ<;, OTJAOOTJ EAEU8Epac; TIOOTJ<; af..AT]c; au
voooO ouaioc;, TipoaEt£8T] EOXOtCU<; KOL µla Ka-
8opwc; f3LOXT]µLKtl µEeoooc; 1 f] 6110[0 EX El we; [36: -
0lV EL<; tl)v m:p[otamv auti]v ti]v do[KEL:atV TWV 
6pof..oyLKWV 6:vnop6:aEcvv. 

"Ev cmo TO TipWta l;;T]tf]µaro:, TCx 6TioTa EtE
eriaav 1 ~to TO tt;fjc; : n6oov µi:.y6:f..ov dvat TO 
µopLoKov [36:poc; TWV TipcutE'Cvwv . A1 naf..mal µE
Tpf]oi:.tc; 5La TWV yvwatWV <!>UOlKOXTJµlKWV µi:86-
5cuv (n. X· µE ti]v [3of]8E.LOV 1fjc; woµcunKfjc; TClE
OEC0<; ~ TOO UTIOf3Lf3oaµo0 TOO OT]µE[OU tf]E;Ecuc; 
K. A.) q>o[VE.tOl EK tWV uar£pcuv on OEV ~aav Ka! 
-r6aov cl:Kpt[3ETc;, tolcuc; f..6ycp toO yEyov6toc; on 
ETVol Tic'xpa TIOAU OUOKOAOV vex OTioxcvplan Ka
VEL<; TipCVtE'Cvac; EAEU8£poc; Tjf..EKTpof..urwv. Luvf]-
8cuc; TCx TIATJOLEaTEpa Tipoc; ri]v 6:f..f]8ELav aTion:
Haµata f..aµf36:vEL KOVElc; Tipc'.0tov ota tfjc; XTJ=
µtKfj<; µc865ou· TI. X· E.ni tft [36:aEL tfjc; mpLEKTL
KOTl'jtoc; µLO:<; npCUTElVT]<; de; Fe 56vaTO( nc; va 
UTIOAoyian TO EAOXlOTOV tvoc; µoplaKOO [36:pouc; 
TO 6TioTov TIEpLEXEl EV choµov Fe. LlEUTEpov , 
KO! OTIOUOaL6tEpov I µE TTJV vtav µ£8o5ov TOO 
Svedberg j 6 6noToc; µETEXELp[o8T] ti]v umpq>uyo
KEVTPT]Ol v . 

'O Svedberg KoTwp8waE va KaTaaKtu6:on 
q>uyoKEVtpLKO<; µrixovoc; µE mplTiou 225 nEpL
aTpocpac; TO 5rnri:p6f.. ETitov KOL µe cpuy6KEVTpov 
ouvoµtv µtxpl 1 EK . µEyaf..ut£pav tfjc; [3ap6tT]
rnc; tfjc; yfjc; , Eµ£tpT]aE OE <l)v TOXUTT]to KO l 
n)v tooppon[ov K08L2',;f]oEcuc; 5Lof..Lµ6:tcuv Tipw
n:·cvwv KOL EK Twv µnpf]oEwv Tou UTIE
f..6yLaE KaTa yvc.:atouc; t6Tiouc; ta µoptoKa 
[36:pT]. Ta µoplaKCx [3c::XpT] ta 6noTa umf..oy[a8T]
aav ETI! tft [36:oEl Tfj<; µE865ou toO Svedberg 
TIOlKlAAOUV 6:vof..6ycuc; TWV KOTT]YOPlWV TWV TipCU
TE"(VWV, tac; 6TI olac; µETEXELp(o8YJ, TI . x. Bla TTJV 

ct:>of..EUKcuµativriv 34.000 , 5t0: yf..o[3ouf..[vac;, OTJ
f..aoi] Tipcun:Tvac; mo qiunKoO [3aatf..Eiou, 100.000, 
Ola KO~ELVT]V 150.000 K.A. 

"OTiw<; EK TWV 6:pt8µwv ouTwv auv6:yEtol, 
ai TIPCUtEtVaL O:vf]Kouv EL<; ti]v Katl")yopiav TWV 
uqnµopLaKWV EVWOECUV. ' Ev 6:vn8foEL oµcuc; npoc; 
af..f..ac; uqnµopLaKO<; EVWOHc;, TI.X . KUtTap[Vl")V, 
aµu/...ov K.A I a{ npCUTEtVal EKtoc; TOO µEy6:/.ou 
µoptaKOO [36:pouc; TiapouoL6:l;;ouv Ka! TIOAUTIAO
KOV KaTaaKtuf]v, f] 6Tio[a nEpLTIAEKEl ti]v nEpaL
TEpcu Et;EpEUVYJOlV . LlL6n E.vc{'> TI.x. ~ KUtTaplvl") 
auvloTaTm Et; tvoc; µ6vov O:c; E'LTicuµEv otKo5oµt
Ko0 f..[8ou, Tfjc; yf..uK6l;;T]c; , oi TipCUtEtVOl auviaTav
TOL , Kat TOUTO aTIOTEAEl lOLa[tEpOV xopaKtT]pl
OtlKOV, ano UTIEP touc; E

1

lKOOL OLK000f.1LKOU<; f..[-
8ouc;, ta O:µtvo~fo, Etc; TO 6noia KOL 5ta
anwvTOl Kata ti]v uop6f..uatv UTIO tt'Jv ETI[-
5paolV 6t;£cuv , af..Kaf..[cvv ~ q> upaµ6:TCUV. Ta KU
ptC:nEpa TWV O:µt vot;l:'.cuv dvm TCx tt;fjc; " 

fEVlKO<; TUTIO<; : R .CH(NH 2).COOH 

R= H 
R=-CH 3 

R= - CH ,.CI-J (CH ,)2 

R=-CH 2QOH 

R = -CH 20H 
R = - CH 2 .COOH 
R = - CH 2 .CH 2 .CH2.CH 2 NH 2 

R= -CH 2 .CH 2 .CH 2 .NH.C.NH 2 R=H,Cco NH 

R= [CH 2 .S-] 2 

H .COCH. 

H 2 C CH.COOR 
NH 

YAUKOKOAAO 
6:1.ovlvri 
AEUK[VT] 

TUpoolvTJ 

OE pt VT] 
aaTiopaylvT] 
f..L·a[VT] 
apylVLVT] 

KUOt(VT] 

TipOALVT] 

"Oncvc; Kata Tipwrnv 6 E. Fischer 5Lno8av · 
8TJ Kai 5La TIELpaµ6:1cuv TipooEna8riaE vO: 6:no-
5Eit;n, TiapaoEx6µ£8a Ka! of]µq:ov on ta 5L6:
cpopa aµtvot;Eo dvoL OUVOEOEµEVCX µET af../...f]f..cuv 
Kata 1ov tt;fjc; <p6Tiov : To o-Kap[3ot;6f..tov toO 
tvoc; aµtvot;foc; EV00tal µEta tfjc; a-aµLVLKfj<; 
6µ6:5oc; tvoc; af..Aou aµtvot;toc; , CxTI0[3of..Aoµ£vou 
tvo<: µop[ou u5atoc;. ToOto ETiavof..aµ[36:VEtaL 
TIAElOTCxKL<; KOL OUT(,) axriµatll;;ovtOL CxAUOEL<; 
6:110 E'(Koat, TIEVtf]KoVTa, hatov Kai ETIEKElva: 
µ6pta aµtvot;tcuv. Ti]v 6µ6:oa ~ 6noia auv5EEl 
ta Mo aµtvot;fo, - CO.NH-, Kaf..oOµEv aµLvoEl
ofj 5rnµ6v . 

' Avaf..6ycuc; TOO 6:pL8µoO TCZlV 6µtvot;£cvv 6µL
f..o0µEv TIEp! Bl-, TpL-, TETpanETITL5lcuv, YEVLKW<; 
OE TIE pl TIOAUTIETino(cuv. 

'Aq>lvovnc; KaTa µtpoc; of..ac; TO<; AETitoµE
pEiac; qieavoµEv de; TO £t;fjc; YEVLKOV axfjµa tfjc; 
KaTO:OKtufjc; µtac; TIPCUTE'CVTJ<; : 
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CO.NH.CH.CO .NH.CH.CO.NH .CH .CO 
I I I 
R R' R " 

"ExoµEv orit..oor) at..umv KovovLKwc; £ri:ovo
t..oµ~ovoµ£vc.uv aµLVOElOWV OEOµwv , ~nc; µ6vov 
5wK6TCTEtm KOL TCOLKlf..f..EtoL aTCo tr)v owq>opav 
TWV TCAEUplKWV CxAUOEC.UV R,R ' ,R ' ', OT]AOOrJ tWV 
pLswv EKElvc.uv ftc; tac; 6TColoc; 6<J>Et1'.Ern L r) 5La
q>opa µErnt;u TWV aµl VlKWV 6E;i:c.uv . 'H µey6:f.. T] 
TCOLKlf..(a TWV 5Laq>6pou TCpoEf..EuoEc.uc; npc.utE·c
vwv, ai q>uoLKoi KOL xriµtKo( TC.UV t5L6tT]TE<; , Ka-
9c0c; ETilOT]<; KOL 6 ~l0AOYLK6c; TC.UV xapoKT~p, 
6q>elf..ovrnt aq> ' tvoc; µE.v de; tr)v owq>opav Ev tft 
CxAAT]AOUX(<;X TWV 5Loq>6pwv 6:µtvot;£c.uv , aq> ' ETE· 
pou 5€ de; tr)v ouvoT6tT]tO tfjc; 6:nouo[oc; TOO 
tvoc; ~ TOO &Hou aµLvot;foc; Outc.u TC . X· um:'xp
xouv TCpC.UtEtVOL, Ol 6TIOLOl cXTCOTEAOUµEVOl cXTCO 
TOY OUTOV 6:pL8µov KO( El<; TrJV outr)v OXEOOV TCO 
OOTT]TO 6:µtvot;£c.uv , EV TOUTOL<; rcopouol6:?,:ouv tE
f..E(c.uc; OlO<J>6pouc; LOlOTT]\O<; ' TC .x- ou:'xq>opov OTCTl
KrJV otpo<J>LKrJV 1Kav6tT]TO, 5Lc'xq>opov EUOL09Tjo[av 
CxTCEVOVTL TCpC.UtEOAUTlKQV <J>Upaµ6:TC.UV K.A. nE
pOLtEpC.U EK Tfjc; napouo[ac; µEµovc.uµ£vc.uv 6:µLvo
E;£c.uv , orcc.uc; tfjc; TpUTITO<j>c'xvT]c; , tfjc; t..uolvric; ~TOO 
foxcitc.uc; cXVOKOAU<J>9EVTO<; a -O:µtvo ~-ot;u~OUTU
pl KOU 6E;foc; , EE;apt6:t0l TJ 9pETITLK~ TC.UV at;( a . 

Etc; TOY E. Fischer 6q>E[f..oµEv tr)v 6:vaK6: t.. u
lj!t v µE96oc.uv µ€ tr)v ~o~8ELov TClv 6no(wv ~ou
v~9T]µEv KOTO npwrnv va ouvofoc.uµEv EV t<{) Ep 
yaOTT]ptcp 5t6:q>opa aµl vot;£a Etc; TIOAUTIETitrnLo. 
'Qc; yvc.uot6v , 6 Fischer rcopEoKEUaoEv EKtoc; 
5Laq>6pc.uv O:t..t..c.uv 6:nt..ouot£pc.uv KOL £v OEKOOKtc.u
TCETCtl5Lov' TO 6rcoTov aTIETEAELTO O:rco 15 µ6pLa 
YAUKOKOAAT]<; KOL 3 AEUK(VT]<;. ' At..t..O:_ auto TO µ£
ya faa Tr)v Ercox~v rou KaT6p9c.uµa dno5ELKVUEL 
ouyxp6vc.uc; on al µE8o50l ToO Fischer 5£v ETIE
TpErcov Etµr) µ6vov n)v ouvoEotv TWV ant..ouoTE
pc.uv aµLvot;Ec.uv, onc.uc; Tfjc; YAUKOKOAAT]c; , Tfj<; O:t..a
VlVT]<; 1 Tfjc; AEUKLVT]<;. ToLOUTO TtETIT(OLa' onc.uc; TO 
6:vc.uT£pc.u, 5£v TIEpl£xouv Ef..EU8£pac; 6:µLVLK6:c; , 
youavLOlVLKc'xc; , Kap~ot;uf..LKoc; 6µ6:oac;, ouTE <J>aL
v6t..ac;, orit..aor) 5£v TCEpLtxouv To O:no ~LOXT]µ L
Kfjc; cm Olj!EC.U<; OTIOUOOLOTEpa aµl vot;fo. 

'O Fischer 6 '(olOc; ETOVLOE TrJV avoyKT]V 
v£c.uv µe965c.uv. To np6~t..riµa T00To EAUoaµev 
KOTO TCx TEAEUTOla ETT] OLCx Tfjc; A.eyoµ£vric; Kap
~O~EVsoE;LKfjc; µe96oou (Bergmann, Zervas), Ti 
6no(a EXEL we; tt;fjc; : 

To ~Evsuf..tKov Kap~ovLKov 6E;6, C6 H 5 .CH 2 • 

0.COOH, £1vm O:yvc.uornv Ev €t..Eu9£pc;x KaTa
oT6:oEL To xt..c.up[5L6v TOU oµc.uc;, c .H • . CH, o. 
COCl, napaoKEUCxsEtOl EUK6t..c.uc; cXTtO ~EVsUAL
KrJV 6:f..Ko6t..riv Ka1 q>c.uoy£vLOv Kai tvoOtal µE8 ' 
o/...c.uv TWV YVC.UOTWV 6:µlvot;£c.uv oxriµaT[l;ov TO 
KOp~o~Evl;ot;LKCx aµlvot;fo, CsH •. CH •. O .CO N H. 
CH(R) .COOH, Etc; TO 6noTa at ~aolKai LOLOTT]TE<; 
Tfj<; aµlVlKfj<; 6ftcXOO<; EXOUV £E;a<J>OVl08fj KOL TWV 
6TCo(c.uv Ti µEtaTponr) Etc; xt..c.up[faa , CuH 5. CH, .0. 
CO.NH.CH(R).COCI, dval EuKof..oc; . To rcpo
KUTCTOV Kap~o~Evl;oE;uoµlVOXAC.Up[faov EVOUTOl 
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EuK6t..c.uc; µETC: tfj<; Ef.. Eu8£pa<; 6:µt voµ6:ooc; tt£
pou aµLvot;foc; d e; TO KOp~o~EVsoE;uoLTtETCT[Ql
ov, C0 H 5 .CH 2 O .CO.N H .CH(R).CO.NH.CH(R'). 
COOH ' TO 6rcoTov OLCx KOTOAUHKfjc; uopoyov~
OEC.U<; n:apouo(c;x EVEpyoO n:at.. t..ao[ou 5taon6:Tm 
El<; Tof..ou6f..tov , C0 H 5 .CH 3 , 5LoE;E(5Lov TOO O:v9pa
KO<; KOL Ef..E69Epov ornEmrnLov , H 2N CH (R) . CO. 
NH.CH(R ').COOH. 

'H orcouoa16rric; Tfjc; µE96oou rnurric; £yKEL
tm 6:Kpl~wc; Etc; Tr)v TEf..Eura[av O:vtl5paoLv, ori
t.. aor) de; Tr)v ~m6tT]TO 5L0: Tfjc; 6rro(ac; €mTuyx6 -
VETOl r) 6:n6orcaoLc; Tfjc; KOp~o~Evl;oE;lKfjc; 6µ6-
ooc;. AutT] µO:c; cXTIOAA CxOOEL Tfjc; 6:v6:yKT]<; vO: 
Emop6:oc.uµEv npoc; Tov o Konov ouTov 5L' 6t;£c.uv 
~ cXAKOALWV, &nva , we; yvc.uot6v , ETtl<J>Epouv EK
TO<; Tfjc; µEpLKfjc; u5pot.. 6oEC.U<; TOU TCETCTLO(ou KOL 
O: t.. t..ac; 6:vEm8uµ~rnuc; µETaTpon6:c; , CO[c.uc; oTov 
rcp6KEttal TC EpL Euna9Civ KOL not..unf..6Kwv rcot..u
TCETCn5[wv . :LnouoaTov npoT£priµa Tfjc; µE86oou 
TC~UTT]c; cXTIOTEAEL ETC LOT]<; TO ycyov6c; ' on 5uvc'x
µE9o va Epyal;c0µE8a KOL µ£ OTITLKW<; EVEpyO: 
6:µLvot;£a, npoyµo TO onoTov ~To rco/...u ouoKo
t..ov , a v µr) cXOUVOTOV , µ£ TCx<; µ£xpl TOUOE XPTJ
mµonoLOuµ£vac; µE965ouc; . 'Ent Tfjc; oriµao(ac; 
tfj<; ouv9EnKfj<; rcopooKEUfj<; OTITLKW<; EVEpyCiv 
TCEnno[c.uv 90: Enav£t..9c.uµEv KOTO Tr)v O:v6:nTut;Lv 
Tfj<; EC0tKEUOEc.uc; TWV rcpc.uTEOAUTLKWV q>upa
µc'xTc.uv. 

Tft ~oTJ9Elc;x Tf1c; Kap~o~EvsoE;LKfj<; µE86oou 
OXL µ6vov r) rcapaOKEUrJ TIETCTLo[c.uv Tfj<; npof..( 
VT]<; ' Tfj<; KUOT[VT]<;' 6E;uaµL VLKWV 6E;£c.uv' TWV faa
µLVLKWV 6E;£c.uv ElVOL ~5T] EuKof..oc;, 6:HO: EuKof..oc; 
90: ~TO ETILOT]<; KOL Ti napaOKEUrJ µaKpO:c; at..0-
0EC.U<; TIOAUTIETin5(wv I aTIOTEAOUµEVT]<; O:no 20 ~ 
30 O:µt vot;fo . ToOTO oµwc; 90: CrTIETEAEL cXOKOTIOV 
EYXElpriµa, OE5oµ£vou on µr) yvwplsOVTE<; TrJV 
c'xKpl~fj EVaf..Aayr)v T&V aµL vot;£c.uv El<; TO<; rcpc.u
TELVac; , OEV ouvaµE8a ~E~a(C.U<; VO 8foc.uµEV we; 
OKOTtOV TrJV ouv8EOLV µLfo;; EE; auT&V. E1vaL yvc.u
OtOV n6om napat..t..ayai ouv9fo£c.uv £1vm ou
varni crno 20 KOL avc.u aµLvot;fo . Etc; EV 20-TCE
TCT[QLOV, aTIOTEf..ouµEvov EE; E'lKool 5taq>6pc.uv 
aµl vot;£c.uv , £xoµev TC. x - 1,21 X 10" tooftepfj rc£
TITl5LO. 

ME O:Houc; t..6youc; TIPLV ~ anoou8ft KaVEL<; de; 
ouv9EnKac; TIEplTtEtEiac; , O<J>E[AEl vex yvc.uplsn TrJV 
cXKpl~fj cXAAT]AOUX(OV TWV Ota<J>6pc.uv aµtvot;£c.uv £le; 
wptoµEVT]V nva n:pQTE°lVT]V . To0TO oµwc; OEV ETIETEU
xsri µ£xpl np6 Tl voe; OUTE Etc; aUTO TO n:ot..U 6:nt..o6-
0tEpa not..urc£n:Tl5La ,not..u 6/...LywTEpov 5€ EL<; Tac; 
npc.uTETvac; b..Ev t'.mfjpxe µla YEVLK'r) µEeoooc; , r) 
6no[a vO: EmTpEtJ.lTI Tr)v ~a9µta[av 6:n6onaolv 
tvo<; EKCxOTOU O:µtvot;foc; ,OUTC.Uc; WOTE va OtOTT]pi)
TOL 6 aµLVOELOrJ<;OEOµo<;d<; TrJVUTCOAOL'ltoVOAUOlV. 

' ArtoTEAEL o9EV TCp6ooov Ti KOTC TCx TEAEU
TCX[a ETT] EUpEOLc; µLO:<; TOLCXUTT]c; µE865ou, Tr)v 
6rro(av EKo)..foaµEv µE8o5ov Tfjc; Kap~o~EvsoE;l
Kfj <; OlaOTCcXOEC.U<; (Bergmann 1 Zervas) np6KELTOl 
TCEPL tfj<; CxVTLOTpocpfj<; Tfj<; µvri µovw9E[OT]c; Kap· 
~o~£vsoE;tKfj<; ouv8ETLKfjc; µE96oou , T) oE Kata Tr)v 
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µEeooov TOUH]V nope[a tfjc;; epyaa[ac;; EXEL we; 
€~fjc;; : 

''Ac; /..6:[3(UµEv we;; nap6:0EL yµa EV tplTIETit[
OLOV, to 6noiov crnotEAEltOL crno YAUKOKOAAaV, 
af..avlvTJV, /..EUKlVTJV (I). To npwtov [3fjµa auv(ata
Tat de;; tr)V CxTIO<J>paf,LV tWV f3aOLKWV lOLOTr)t(UV 
tfjc;; EAEU9Epac;; aµLvoµ6:ooc;; Eno µt6:c;; p(sT]c;;, ~ 
6no[a El<; tr)v TIEplntC.VOLV autr)v OEV aq>uopo.yo
VOUTOL Kataf..UTLKW<;, .TI. x. OLO tfjc;; pll',;T]c;; toO f3ev
so"(K00 6E,foc;; . To outc.v f..aµf3av6µevc,v f3evso0-
f..otprnem[5Lov (II) µernf36:/..f..EtaL El<; aUVTJ9Ec;; 
6~t) Kai we;; EK TOUtoU Mvatal EUKOAGJ<; VO EatE
ponOLTJ9ft , n .x. Oto 5Lal',;(Uµe9av[ou . '0 fotr)p au
toc;; (III) µern[36:Af..Etal EUKO/..(Uc;; tft emop6:aH 
uopas(VTJ<; etc; uopasLOLOV (IV), l"O 6noTov TIOALV 
tft ETILOp6:aEL Vltpwoouc;; 6E,foc;; µetaf36:/../..EtaL de;; 
asLOLOV (V). "HoT] eq>apµ6soµev tr)v avt!Opaatv toO 
Curtius , Kato tr)v 6no(av ta asffna tft emop6:aEL 
CxAKOOAWV µetaf36:/..f..OV'!Ol El<; oupE96:vac;. To 
anouoaTov El<; tr)v TIEp[Tit(UOLV autr)v E1vat OTL 
µEtEXELp(a9T]µEv f3Evsu1' LKr)V a/.. KOOA TJV I OUTGJ<; 
WOtE va OXT]µat(s(UVtaL [3EVSUAlKOL oupe96:vaL 
(VI), a1 6noTaL OUVOVtaL va uopoyov(U9WOL KO
TOAUTLKw<; ETIL napoua(c,x na/../..ao(ou KOL va xa
aouv tOAOUOALOV Kai av9paKLKOV 6E,6. To cXTIO
µEVOV awµa (VII) Eivm /..(av euna8Ec;. (we: £xov 
Mo aµtvoµO:oac;; El<; to auto choµov O:v9paKoc;;) 
KOL 5Laam5:TOL tft £mopaaEL uoatoc; de; aµµc.v
v(av I El<; to aµl5LOV toO [3evl',;oO/..ooLTIETitLOLOU 
(VIII) Kai etc; taoaµuf..tKr)v af.oe05T]V (IX). 

CH 2 .CO.NH.CH(CH.).CO.NH.CH.CH 2.CH(CH,)2 

I I (I) 
NH 2 COOH 
CH 2 .CO.NH.CH(CH.).CO.NH.CH ·CH 2.CH(CH,), 
I I (II) 

NH. CO.CaHs COOH 
CH2 .CO.NH.CH(CH.).CO.NH CH .CH 2 .CH(CH.). 
I I ~n 

Nrl.CO .C6 H 5 COOCH. 
CH 2 .CO.NH.CH(CH 0 )-CO.NH.CH.CH 2-CH(CH.) 2 

I I (IV) 
NH.CO.CsHs CO.NH .NH, 
CH2 .CO.NH.CH(CH.).CO.NH.CH.CH 2 .CH(CH.)2 

I I (V) 
NH.CO.CsHs CO.N, 
CH 2.CO.NH.CH(CH0).CO NH.CH.CH 2 .CH(CHs)2 

I I (VI) 
NH.CO.C6 H 0 NH.COOCH,.C6 H 5 

CH 2.CO.NH.CH(CH. ).CO.NH.CH.CH 2 .CH(CH,)2 

I I (VII) 
NH.CO.CaHs NH, 
CH 2 CO.NH.CH(CH 3).CO.NH 2 

I. HOC.CH 2 .CH(CH,)2 

NH.CO.C6 H 5 (VIII) (IX) 

To apxtKwc; etc: to tEf..oc;; tfjc;; nof..unemt5LKfjc;; 
aAUOEU><; UTIOPXOV aµtvof,t) µEtEf31-r)9TJ KOTa tr)V 
avtl5paa1v de; CxAOEUOTJV, iJ 6no(a TIEpLEXEL EV 
O:toµov O:v9paKo<; 6/..tywtepov ano to arXLKOV 
aµtvo~u. 'EnELor) OE etc; EKOOtoV aµtvoE,u CxVTL-

OtOLXET µ(a t5LattEpa CxAOEUOTJ, ouv6:µe9a we; EK 
toUtOU EUKOAUl<; va auµnep6:V(UµEv etc; TIOlOV 
aµtvoE,u CxVTLOtOLXET l'J f..aµf3avoµ£VT] CxAOEUSTJ. 
To evanoµe1vav aµCOLOV toO f3evsoO/..ooL1tE1t'H
o(ou (VIII) µetatpETIEtaL EUKOAU>C: tft ETILOp6:aEL 
uopal',;CvTJc: de: uopas£5tov : 

CH., CO.NH.CH(CH 0 ).CO.NH.NH 2 

I 
NH CO .CsH s 

Kai to Oto El<; asl5LOV Kai OUtUl K09EE,fjc;; I Enava
f..aµf3avoµEVT]C: tfjc;; we; OV(U EKtE9ELOTJC: avnopa
OEGJC: · OT]/..aor) TJ a/..av(VTJ µETatpETIETal El<; CxKE
taAOEUOT]V . Out(.) ouvaµe9a EE, €voe; TIOAUTIETitl
o[ou, Kai or) apxoµevoL EK too aµtvoE,foc; to 
6noTov EXEL tr)v ef..eu9Epav Kapf3oE,uf..LKr)v 6µ6:oa, 
va CxTIOOTIOOU>µev f3a9µLa(U><; to EV µna to OAAO 
EKOOtOV aµtvoE,u Kai 0UtC0 va auµnep6:vwµev 
mpi tfj<; CxKpLf3o0c; CxAATJAOUX(ac; tWV CxflLVO~EU>V. 

'H µEeoooc; OUtT] Mvatal va E<J>apµoa9ft E1tl
tuxwc;; etc; 5-, 10-, Kai O:vw 1tETltLOLa, ouatuxwc;; 
oµc.vc; Etvat aouvatov va XPT]atµoTIOLTJ9ft Sta 
tac; µaKpa<; af..UOEL<; tWV itpUltE'(VLKWV awµa
tC0V. To µeyaf..utepov eµn60LOV de;; tr)v TIEp(TitUl
Ol V autr)V CxTIOtEAEl '(awe; to yeyovoc; Otl a1 f3ev
so0ALKai Tip(UtEtVaL, o1 EatEpE<; tC0V K.A. dvat 
CxOL6:f..Utol El<; OAO oxeoov ta OLa/..unKa µfoa 
Kai we; EK toUtoU OEV ouv6:µe9a va epyaa9w
µev TIELpaµatLKWC: en ' autwv. 'H 6pyaVLKr) XTJ
µe(a ota tfjc; eq>eupfoewc; tfjc; Kapf3of3evsoE,tKfjc;; 
auv9EnKfj<; Kai anotKoooµT]ttKfjc;; µe96oou £oc.v
KEV de; µe96Souc; O,Tl ~to SuvatOV va Swan ar)
µEpov 5La tr)v £pwvav twv npwte"Cvwv. Al µ€-
9oSot toO Fischer E.no/..f..anf..aat6:a9T]OOV Kai 
EtEAELonotr)9TJaav, OTI(UC: 6 t8toc; 6 Fischer ElxEv 
CxTialtr)aEL. ~LO va npoxwpr)awµr.v EC<; tr)v EpEU
vav twv npwtE·cvwv oEv E.vanoµevEL nf..fov t[
notE af../..o nap a vo ouvou6:awµEv tac;; µE96oouc;; 
tfj<; 6pyaVLKfj<; xnµEla<; µE f3LOXT]µtKO<; µe965ouc;; 
Kai or) µE q>upaµaTLKCXC: totauta<;. 

'Qc; avwtep(U aveq>epaµev , a1 npU>tEtVat OLa
on&vtaL tft emSpaaEL 6~EU>V ~ CxAKa/..[c.uv Kat' 
expxoc; µEV El<; TIOAUTIETitl5ta µLKpoO ~ µeya/..ou . 
µoptaKOO f36:pouc;; I tEAOC: OE etc;; aµtvoE,fo. /\.6y~ 
tfjc: µr) ELOLKE6aewc; twv H- Kai OH- t6vtc.uv, iJ 
0t6:0TIOOL<; aUtTJ f..aµf30:VEL xwpav aVEU OUOEµt6:<;; 
EKAEKTLKOTT]toc;. Etc;; to µTyµa tfjc; 6SpoA6aewc;; 
taUtT]C: CxVEUp(OKOVtaL Kata tac;; apxac; Otaq>opa 
nof..unrntl5La µtKpoO ~ µEy6:/..ou µoptaKoO [36:
pouc;, ETI(OTJ<;; OE Kai aµtvoE,fo . "O,n oµwc;; OEV 
Katop9o0tat Ola twv 6E,Ec.vv ~ af..Kaf..lwv Katop-
9oOtaL ota twv q>upaµ6:twv. 

' Qc;; yvwatov ta q>up6:µata dvm 6pyaVLKoi 
Kataf..6tal E.E,6xwc;; opaatLKOL 'H OTIOUOaLOtT]c;; 
autwv ota tr)v q>umo/..oy(av E.v yevet EivE yvc.v-
01r). ' O Willstatter Hyet OTL ouv6:µE9a vex EVVOl'J
awµev tr)v swr)v we; OUatT]µa auvepyal',;oµEVC0V 
q>upaµ6:tU>V. 

~La to 9£µa tfjc;; napo6aTJc;; µEf..EtTJ<;; µa:c;; ev-
01aq>£pouv µ6vov ta npwteo/..unKa q>up6:µata, 
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oriA.aol) T~ cpupaµarn EKELVO I TO 6no'la Otaoo
XLKW<; 5taanoQv Tac; np<Jnctvac; etc; TOV 6pyavL
dµov Twv l;;~wv Kai Twv cpuTwv etc; noA.unrnt[
OLa Kai TEA.oc; etc; 6:µLvot;fo . 

Luv~ewc; Ta cpupaµaTa EV y€vEL 6:navTwVTaL 
etc; T~V q>UaLV we; µlyµarn . Etc; TOV Willstii.tter 
Kai T~V axoA.~v TOU (Waldschmidt-Leitz, Grass
mann) oq>E[A.oµEv µE66oouc; µ€ T~v j3o~6E.Lav Twv 
6no[wv 6:nExwp[a611aav EK tWV µL yµatc.:>V autwv 
oLacpopa, o{hwc; ELTIEiv , 6~LotoyEvfj cpupaµata. 
'AA.A.a Tl EVVoouµEV µ€ tOV opov 6µoLOyEvfj cpu
paµata ; 'H KAOOOLKl) 6pyavLK~ XT)µE[a OEV E
XEL 6:K6µ11 µfoov va ta Et;epeuv~an . M[av ELKO· 
Va oµc.:>c; TIEpl tfjc; 6µoLOyEVE(ac; EVO<; cpupaµmoc; 
f>lOEt ~ OTIOUO~ tWV KOTOAUnKWV TOU EVEPYELWV. 

L~µEpov dvm YEVLK<'.;)c; 6:nooEKtov Kai Ka611-
µEpLvwc; ETIOAT)6EUETOL on TO q>upaµata EXOUV 
µ(av µexpL O:matEUTou j3a6µou El:;tKvouµE.vn,v El
o(KEUaLv, OT)AOO~ on EKOOTOV cpupaµa EVEPYEL 
hd TOLOUTOU µ6vov awµaToc; , TO 6no'lov npoa
q>EpEL Eic; OUTO 6µaoac; KO'l"OAA~A.ouc; npoc; 6:VT[
opaaLv, OT)AOO~ TO awµa OUTO (YEVLKwc; UTIOKE[
µevov 6voµal;;6µEvov) npETIEL va EXn wpLaµevov 
OUVTOKnKoV XT)µLKOV tUTIOV KO( , E<J> ' oaov ElVOL 
6:auµµ€Tpc.:>c; KOTEOKEUaaµevov, npETIEL va EXTI 
Kai wpLaµEVT)V OTEPEOXT)µLK~V OLataE;tv . Me aA.
A.ouc; A.6youc;, otO: vO: µv11µovE6ac.:>µEv Kai naA.tv 
-rov Fischer, TO cpupaµa npETIEL vO: TOLptasn µE 
TO UTIOKELµEVOV Eltl toO 6no[ou EltlOp~ onwc; ~ 
KA.Etc; Kai TO KAEL6pov. 

rEVLKwc; oA.a TO npc.:>TfOAUnKCx cpup6:µaTa OLO
anoQv O:µtvoELOE'lc; oeaµouc; , 011/...ao~ ef..Eu6Epw
vouv 6:vnarnlxouc; noa6TT)tac; Kapj3ot;uf..(wv Kai 
6:µLVLKW:V 6µaoc.:>v, OLO<J>Epouv oµc.:>c; µnal:;u TWV 
we; npoc; TOUto, on EV EKOOtoV Et; OUTWV npoa
apµ6i;;ETOL Kai €mop~ µ6vov otav to unoKE[
µEvov EXEL EKtoc; toO aµLVOELOoOc; oeaµoO Kai 
wpLaµEvac; aA.A.ac; 6µ6:oac; Kai Ka6c.:>pLaµEVT)V 
OAAT)AOUXLOV aµLvol:;Ec.:>V. 'Q 6:Kptj3~c; npoaOLOpt
crµoc; Tfjc; d0tKE6aEc.:>c; TWV cpupaµ6:Twv µac; Em
Tpem.L orcwc; XPT)atµottOL~awµev T00Ta we; 6:va
A.unK0: 6:vnopaat~pLa npoc; Et;epeuv11aLv 'rfjc; O:p
XLTEKtoVLKfjc; TOO µopiou Twv rcpc.:>TE·(vwv . 

KaT6mv µaKpoxpov(ou EpEuvric; (Waldscbmidt
Leitz , Grassmann, Abderhalden, Bergmann, Zer
vas) ~ x11µe(a t&'>v cpupaµa<tc.:>v o LaKplvEL a~µE
pov TCx ttpc.:>tEOAUtLKa cpupaµma etc; tac; et;fjc; 
KOTT)yop(ac; : 

npw1:E .LV6: 0al 

a) rrEtµ[vri I 
13) 6putµ[v11 u5poA.Uouv avrn6:¢ouc; 
y) Ka6Etµ[vri rrpwi:Etvac; . 
5) rrarratvri 

nerrtt5aoaL 
a) 5LrrErrtL5aori 
13) aµL vorrrnn56:ori 
y) Kap130E,urrrnn56:011 
5) rrpoi:aµLv6:011 l u5poA.Uouv 

rroA.urrEnt[5La 

E) rrpOALV6:0rJ } u5pOAUOUV TtETt1:l5La 
c;) rrpoA.L56:ari i:Tjc; rrpoA.[vric; 

'YnapXEL OT)A· c'xcp' evoc; µ€v µ[a KO'tT)yop(a 
cpupaµarwv, UTIO to ovoµa npc.:>tE"(vaaOL, a[ 6-
no'lat OLOOTIOUV µ6vov autoua(ac; O:vrnaq>ouc; 
npc.:>tETvac;, acp ' EtEpou OE µ(a at..t..11 KOtT)yop(a , 
UTIO to ovoµa TIETitlOOOOL, a[ 6no'lat Otaan:oOv 
µ6vov n:en:trnta O:no TOU OLTIEn:no(ou KOL ave.:>, 
Ecp ' oaov tauta OEV EXOUV µ€ya µoptaKOV. j3a
poc;' on:wc; a[ npc.:>tEtVOL. MEtaE;u TWV TCETitlOa
awv OtOKp[voµEv ElOLKwc; T~V ornrnnoaa11v I ~ 
6no[a OLOOTI~ µ6vov OlTCETCt(OLO, t~V aµLVOTIE
n:noaa11v' ~ 6no[a 5Laancz; tplTCETtt[Ota KOL ave.:>, 
Ef..EU6Epo0aa EK tfjc; TIOAUTIETinOtKfjc; at..uaewc; 
j3a6µT)OOV to aµLvot;u EKELVO to 6n:o'lov TtEptE· 
XEL EKOOTOtE t~V 6:µLVLK1JV 6µ6:oa I l~V Kapj3ot;u
n:rnnoaa11v I ~ 6no(a uopof..UEL EK tfjc; n:oA.u
nrnnOLKfjc; O:t..uaEwc; EKaarov aµLvot;u to 6-
no'lo\I <J>EpEL t~V Kapj3ol:;uf..LK~V 6µ6:oa KOL 
O:t..t..a . 

ALO: 060 napaonyµatc.:>V ea: 6:vacpepc.:>µEv tOV 
tp6nov Tfjc; EE;Epeuv~oEc.:>c; Tfjc; ElOLKOTT)toc; t&v 
cpupaµaTwv . . 

'Ev n:pwrnLc; 5ta 1~v otnrnnoaa11v. Me T~v 
j3o~6ELav Tfjc; Kapj3oj3Evl;;ot;LKfjc; µe66oou napE
OKEuaaaµEv not..t..0: ornEn:T(OLa, nEpLEXOVTO ha
OTOV OtaOOXLKwc; OXEOOV of..a TCx yvc.:>OTCx O:µt
vot;Ea. navTa Ta0Ta TO OlTCE'Tttrnta uopof..uovTat 
Ota tfjc; OlTCETCno6:011c; I ecp' oaov EKTIAT)pOUV touc; 
El:;fjc; opouc; : a') ~ aµtVLK~ 6µac; KOL ~ KOpj3ot;u
ALK~ npETIEL vO: dvaL EAEU6EpaL Kai vO: EUp(aKc.:>V
TOt etc; a,a'-6€aLV EV OXEOEl npoc; TOV aµtVOEtOfj 
oeaµ6v· 13') tO: 060 6:µtVLKO 6t;fo n:pETCEL va. E
xouv T~v 1- atEpEox11µtK~v 5L6:rnt;Lv Kai y ') 
n:pETIEL va unapxn uopoy6vov etc; TOV aµtvo-

R. CH . CO. NH. CH. R' 
EtOfj oeaµ6v' I I I OT)AOO~ 6 

NH 2 COOH 
aµLVOELO~c; oeaµoc; npETIEL Va EVOAOTIOLTJ6ft OLCx 
va yfvn uop6t..umc;. 'H Evot..onofTJaLc; oE EXEL 
we; OUVETIHOV on OUVOVTOL va napaaKEUaa9waL 
060 laoµepfj OLTCETIT[OLa , cis Kai trans: 

HO.C.CHR.NH 2 

II 
N.CHR'COOH 
cis-µopcp~ 

H ,N .CHR.C.OH 
II 
N.CHR ' .COOH 

trans-µopcp~ 

'EnELo~ To cpupaµa XPELai;;ETOL EKToc; ToO 
aµLVOELOoOc; OEaµoQ auyxpovcuc; KOL 060 af..Aac; 
EAEU6Epac; 6µaoac;, T~V aµtvoµaoa KOL T~V i<ap · 
j3ot;uf..LK~V I OT)AOO~ Ol 060 OUTal 6µaoec; rcpETIEL 
Va EUp(aKWVTOl TIAT}OLOV cXAA~AWV, EvvooOµEv 
on µ6vov ~ cis - µopcpl) etvaL KOTOAAT)AOV un:o
KE(µevov Ota T~V OLnrnnoao11v. ' EO:v A.6:j3wµEv 
oe un:' oqnv Kai T~v aTepEox11µLKl)v oLaTa-
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l;LV TWV aµLvol;EC.)V EXOµEv TOTE TO €l;fjc; OTE
pEOXT]µLKOV oxfjµa €v6c; OLTIETttLO[ou, TO cmoTov 
CxTIOTEAETTdl c'xno Mo aµtvot;fo 'tfjc; 1- OLO
T9l;Ecuc; (/1.EUK[VT]) oncuc; CxTWVTWVTOL EV Tfi 
cpuoEL. · 

(a)H NH 2 HOOC H(a') 

c c 

(CH 3) 2CH.CH 2 CO NH CH2 .CH(CH,)2 

Etc; Ta KaTaf...unK<'x qimv6µeva napaoEx6-
µ·eea on 6 KOTOt1. UTT]<; €vo010L µETCx toO UTIO
)<ELµEVOU etc; np6oKaLpa ouµnt...EyµaTa, tt; wv 
Ef...Eu8epo0TOL KaT6mv Ka! dvm El"otµoc; BL<'x 
.n)v EK vfou £vcuoLv KaL 5p6:mv. Etc; T~v 
nEp[nTcuo[v µac; qiavTal;;6µe8a on TO qi6pa
µa nf...T]oL<'xl;;EL TO unoKElµevov EK 1fjc; µtac; 
nt...wp6:c; Ka! €vo0tm de; 3 tout...c'xxlotov oT]µETa 
f.naqifjc; (aµLVOELOfj 5rnµ6v,6:µLVlK~V KOl Kapf3ol;u
ALK~v· 6µ6:5a) . 'EK Tfjc; OTEPEOXT]µLKfjc; EtK6voc; f3AE.
TIEL KOVElC: on TCx OUO atoµa u5poy6vou a KOL a', 
t...6yc.p toO µtKpOO oyKOU TCUV, OEV f.µnoo[l;;ouv T~V 
hcumv µETCx toO qiupc'xµatoc;. 'At...t...0: t~v 8foLv 
aut~V KO.tEXOUV TO uopoy6va OTOV T00Ta O:vfi
KOUV etc; TCx aµtvol;fo tfjc; 1-oTEpEOXT]µLKfjc; OLO
TCxl;Ecuc;. AuToc; dvm 6 t...6yoc; 5La rov 6noTov 
µ6vov ~ µ[a oTEpEOXT]µLK~ 5t6:Tal;lc; 5Laon6:TOL 
uno TOO ¢up6:µa1:0c;. AuT~ e1vm ~ f.t;ijyT]mc; 
BLO: T~V napoµo[cuotv TOO Fischer (KAELC: KOL 
KAET8pov) . 

'Ec'xv TO OLTIETIT[faov O:notEAEtTOL EOTCU KOL 
6:116 EV 6:µtvot;6, TO 6nolov dvm aVT[nouc;, OTJA . 
EXEL T~v d-oTEPE.OXT]µLK~v 5tc'xtol;lv, TOTE Exoµev 
TO KCxTCU8L YEVLKOV oxfjµa: 

(a)H NH 2 HOOC CH 2 .CH(CHa)2 

c c 

NH H(o') 

'EK TOUtoU f.µq>a[VETOL on TO q>6paµa Eµno
o[l;;ETOL Etc; T~V EVCUO[V TOU µETCx toO UTIOKELµEVOU 
f...6yc.p toO µeyc'xf...ou oyKoU Tfjc; TIAEUpLKfjC: af...6-
0ECU<; . T 0 OLTIETIT[OLOV T0010 OEV u5pof...6ETOL. 
'H µuOTTJPLWOTJ<; µEXPL to05E OTEPE.OXT]µLK~ do[
KEUotc; TWV q>upaµc'xtCUV dvaL OUVETIEla µtO:c; 
oiepEOXT]µLKfjc; napEµnoo[oEcuc;. 'H cXVCUtEpCU 
008Et00 El;ijyT]OLC: npof3f...EnEL KOl µ[av TIEp[
TITCUOLV' KOTCx T~V 6no[ov OL<:'.x TO aVOl y
µo: TOO KAE(8pou 5uvc'xµe8o: vex µeTaXELo8Ciµev 
Ko:! avnKAElOL. ToOto out1f3::xivEL oTav TO OLTIE-

nt[5Lov nEpLEXEL 6:1...av[vT]V, ~nc; EXEL nAEUpLK~V 
at...u.oLv TO µe861...Lov , -CH, , OT]/...ao~ µiav oxEn
KClc; OXL 6yKWOT] 'Tl'.AEUplK~V OAUOLV. Etc; T~V 'Tl'.E
p[TITCUOLV OUT~V TO OLTIETITl5LOV , av KO:L °EXEL EV 
µEpEL t~V d- µopq>ijv , OUVO:TOL,µoA.ov6n oxe.nKClc; 
f3pa5£cuc;, vex u5pot...u8ft UTIO toO <t>upc'xµmoc;_, 
np6:yµa Ka! TO 6noTov TIELpaµanKClc; ETIT]AT]-
8e68TJ . · 

To KUpLOV oriµETOV Tfjc; avcu EKTE8E[OT]<; 8ECU
p[ac; (Bergmann, Zervas) c1vm TO €l;fjc;: .6.La vex 
unc'xpxn 6:n61...utoc; OTEPE.OXT]µLK~ EKAEKtlKOTT]C: 
(KA.E!c; Kai KA.s::l8pov) nptnEL TO q>upaµo: vex €vo0-
TOL µ€ nEpLoootEpac; TWV 560 6µ6:5ac; TOO uno
KELµ£vou . 'Ec'xv n .x ~voOTO µ6vov µ€ 660 6µ6:
oac;, OEV 80: etxe Kaµµ[av OT]µao[av, ECxV TCx 
c'xµLVO~Ea E1xov T~V d-µopqitiv. "OA.a ETIPETIE vex 
uopot...UcuvtOL, npO:yµa onEp OEV ouµf3a[VEL. 'H 
8ecup[(x aut~ Tfjc; not...A.ant...fjc; €vwoccuc; El;TjyE'i' 
oxeoov of..a tc'x q>mv6µEva Tfjc; otEpEOXT]µLKfjc; et
OLKOTTJTOC: Ka! O:A.t...cuv q>upaµc'xtcuv, n X· TClv OLa
onwvtcuv A.lTI'l, OcXKXapa K.A., 6:1...A.c'x TtEpi O:UTWV 
5€v np6KELTOL vc'x npo:yµaTEU8Clµev EVTa08a. 
~T]µELOOµEv µ6vov ETtL TtAEOV on np6 nvoc; 6 
Landsteiner EKOµE T~V nap::nfipTJOLV on KOl Etc; 
Tac; 6poA.oytKac; 6:vn5p6:oetc; unc'xpXEL otEpEOXTJ
µtK~ EKAEKnK6111c;. Kata n6oov Ka! a6To 16 
npa:yµa El;T]yET1m µ€ T~V 8ecup[av Tfjc; noAA.a
nA.fjc; €vwoecuc; OEV 5uv6:µe8a va ElTtCUµEv. 

'EmotpEq>oµEv TICxALV Etc; TO l;;ijtT]µ6: µac;. 
rvcup[l;;oµEv vOv on, ECxV etc; µTyµa ayvwoTCUV 
ouotanKClv Emopc'xocuµev 5ta TOO qiup6:µaTOc; 
OLTifTITLOCxOT]';; KO:l no:paTT]pijocuµEv u5p6f..uOL v' 
etc; TO µTyµa OUTO UTIOPXEL OLTIEm(5Lov toO ave..> 
Y~VLKOO TUTIOU . Me avaA.6youc; µE865ouc; KOtcup·-
8w8T] VO npooOLOpto8fi ~ El5(KEUOLC: KOL TWV aA.
ACUV nrnnoao&v, l5lcuc; 6 µT]xavLoµoc; Km:a Tov 
6no'i'ov CxTtOOTtWVTOL TO EV µETa TO 0:1.../...o TCx aµL
VLKCx 6t;£a ano Ta no/...unrnT[5La, £cue; otou q>8a
ocuµev de; T~v f3o:8µl5o: TClv 5LTirnn5lcuv, 6n6TE 
Eµq>av(l;;ETOL ~ 5L nrnn56:oT] Eiti tile; OKT]Vfjc; · 

revLKWC: BL' OACUV OUTWV TWV TtEnnoaoClv 
uopo/...6oVTOL aµLVOELOELC: OEoµo[, ol 6noTOL E1vaL 
T[ll'jµarn µt6:c; 6:f...UOECUC: . fi.ev TIOpETT]pij8T] u5p6-
AUOL<; KUKALKWV €vwoEcuv . 'H 5La(o8riotc; TOO 
Fisclier nep1 Tfjc; CxPXLTEKTOVLKfjc; TOO npcuTE'Cvt
KoO µop[ou ETITJAT]8E68TJ OXL µ6vov 5La TClv µE-
865cuv Tfjc; 6pyavtKfjc; xTJµE[ac; , c'x/...Aa KaL 5La TClv 
q>upaµanKClv TOLOUTCUV En! TWV nEnnoaoC>v. 
,Etc; TO OT][lElOV oµcuc; toOTO UTtfJPXE [lEXPL np6 
nvoc; Kai µ[a 6:µq>Lf3o/...(a 5L1<0Lo/...oyriµ£vri. 'Qc; 
CxVE<J>EpaµEV CxVCUTEpW, UTICxPXEL µ(a KOTT]yop[a 
q>upaµaTCUV, al npwTE'Cvc'xom, al 6noiaL 5La
ono0v µ6vov Kai µ6vov 6:vrn6:q>ouc; npWTE'tvac; 
KOL OXL TtETITlOLO. nptnEL vex yvcup[l;;wµEv no(av 
et5(KEUOLV Exouv al npcuTe·cv6:om , OT']A.ao~ no[ou 
ELOouc; 6µ6:5a OLaonoOv . ME a/...Aouc; t...6youc; 
unapxouv Etc; TCx<; npCUTETvac; i'.owc; KOL OAAOL 
OEoµoL EKTOC: TOO 6:µLVOEL000c; 5rnµo0; 'H 6:n6:v
TT]OLC: Elc; TO EpWTT]µa roOTO f.t;apTO:Tm O:no TO 
yEyovoc; Eav 5t>VT]8ClµEv vO: napaoKEuc'xocuµev 
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unoKelµevo: yvwoTflc; ouv8foewc;, Ta orcoTo: vo 
5LO:OTCWVTCXL 5La µLO:c; TOUAOXLOtOV TWV rcpC0TE·(
vo:owv. 

To np6!3t..riµo: TOOTO Ef..6oo:µev µ6f..tc; En' 
EoXOTC0V (Zervas, Bergmann, Fonton) 1<o:i d-
5LKwc; 5LCx TTJV µovo:OLKTJV npC0TE.(VOOT]V TWV 
q>UTWV, ri)v no: re a tvriv . Ko:T' 6:VT[8EOL v rcpoc; 
Tac; TCETCTLOaoo:c;, ai OTCOLO:l OLCx vex ETCLOpa
oouv EXOUV avayKT]V EAEU8EpC0V aµLvoµa
owv· KO:i Ko:p[3ot;UALKWV oµaowv, 1i rcpwn:Cv6:oT] 
TWV q>uTwv (no:naTvri) oxt µ6vov o€v EXEL 6:vay
KT]V TOLOUTC0V oµaOU)V , af..f..Cx Kai CxKL VT]TOTCOLEL
TO:l µaf..LoTo: erci Tfj napouolc;x TOL06Twv . ' EO:v 
q>o:vrno8ft KO:VEic; on E[c; TTJV µeyCcf..T]V OAUOLV TWV 
npwTE·(vwv 1i Ef..Eu8tpo: 6:µLvoµO:c; Kai 1i Ef..Eu8tpa 
KO:p[3ot;uf..LKTJ oµO:c; OXEOOV xavoVTCXL E[c; TOV KU
KEWVO: TWV EltO:Vaf..0:µ[3o:voµEVC0V aµLVOELOWV 
oeoµwv , TOTE EUK6f..wc; EVVOET OLaTi a1 rcpwTEt
vo:L OLo:onwvTCXL µ6vov 6:no TO:c; npwTE·cvaoac;. 
'EnELOTJ !3El3alwc; OEV ouvaµE8o: vex rcapo:oKEUCc
OC0µEv µ[av 1tpC0TELVT]V Kai VCx OWOWµEV npoc; 
[3opO:v TWV 1tpC0TE.(Vaowv t CxTCAOltOLoOµEv TO s~
TT]µa Kai no:po:oKEuasoµev ouv8EnKwc; £v not..u
ltETCT[owv TOO orco[ou arcoq>paoooµEv . TCxc; EAEU-
8tpo:c; oµaoac; : 
CH,. CONH .CHR·CON H.CHR '.CONH.CHR" 
I I 

NH .CO .C0 H 6 COOCH. 
ToLCXOTo: ouv8EnKwc; no:paoKEUo:o8EVTO: ow

µo:To: 5LCXOTCWVTCXL EuK6f..wc; 5LO: rflc; no:rcat vric; . 
'H nano:Tvri f..ornov Kai µeT ' o:uTflc; of..m o:i 
CXAACXL rcpC0TE.(VCcOCXL XPELCcsOVTaL we; OT]µETO: EvW
OEC0c; OXL CxKpo:lo:c; 6µ6.oo:c;' af..AO: i:.Cc; TO µfoov 
KELµEvo:c; . Kai Etc; TTJV ltEpLTCTC00LV aUTTJV roxuEL 6 
v6µoc; Tflc; OTEPEOXT]µLKflc; ELOlKOtT]TOc;, we; Kai 1i 
8ewp[o: Tflc; rcof..f..o:n t.. flc; ouyyevElo:c; . ' Af..f..0: 1i 
nanatvri o€v uopof..6H xwpic; EKAEKTLKOTT]TO: 
of..ouc; TOU<:; UTCOPXOVTO:c; aµLVOELOEic; OEOµouc; 
eCc; Tac; npWTETvo:c;. 'H TOXUTT]c; µe8 ' ~c; OLo:on<?: 
£va oeoµov €t;o:pT6:TCXL KO:To µeyaf..ov f..6yov EK 
TOO yeyov6TOc; TIOLoV aµLVLKOV 6t;u EUp[oKETCXL 
TIAT]O[ov TOO aµLVOELOoOc; oeoµoo · TC X· uopof.. 6EL 
µETO: µeyat..ric; EuKof.. lo:c; Touc; oEoµouc; EKE[vouc; oi 
onoioL aTIOTEf..oOVTCXL 6:rco AEUK[VT]V ~ Tupoo[VT]V. 

CTaVTC0<:; Ka! Ji TCpC0TE.(VCcOT] aUTT] uopOAUEL 
µ6vov 6:f..6oEtc; KO:L OXL KUKALKCx KaTO:OKEUaoµa
TO: . 'H 8Ewp(a TOO F isch er µ6vov Twpo: Enat..ri-
8E6Etal TIA~pwc;. nola E1VCXL aKpL[3wc; 1i ELO(KEU
otc; Tflc; nEljJlvnc; aK6µT] oEv yvwpCsoµEv, arco µe
ptKO:c; oµwc; rco:po:TT]p~OELc; TWV TEAEUTO:(C0V µT]
VWV q>o:(VETCXL OTL Ji TCEljJ[VT] npottµi?: aµL VOELOEic; 
oeoµouc; , oi OTCOLOL CxTCOTEA00VTO:l lOCwc; CxTCO t..u
o[VT]V . Kai ano o:uTi)v TTJV rco:pcxt~pT]OL v [3t..t-

rcoµEv rco(o:v µeyat..riv ETCCOpo:oLV EXOUV ai ltAEU
plKO:L c'xf..6oeLc; eni TWV KO:To:f..unKwv q>o:t voµtvwv 
TWV q>upaµaTC0V. 

'Ev ouµrcepaoµo:n ouvaµE8a vex ELTCWµEv TCx 
E:E;flc; : 'EK Tflc; OTCOUOflc; TWV q>upo:µaTC0V ouvayE
tCXL Otl ai TCpC0TEtVaL TCEpLEXOUV OLO:OOXLKwc; EVO:A
f..aoooµtvouc; aµtVOELOEic; oeoµouc;. TO: q>upaµa
TO:, TOUAOXLOTOV E[c; TTJV npC0TEOAUOLV, EXOUV a
TCOAUTOV dolKeuotv , orit... oTav €mopoov Eni Twv 
OLO:q>6pwv rcpC0TE 0lVWV 5LCXOTC00V µ6vov wptoµE
vouc; aµLVOELOETc; oeoµouc;. Twpo: dvot 6 KCXLpoc; 
vex ETCLOTpEljJWµEV TICcALV E[c; TTJV 6pyo:VLKTJV XT] 
µE[O:V. CTpETCEL VCx EUpWµEV µe86oouc; v ' CXTCOXC0-
p[owµEV arc' af..A~AC0V TCx TEµOXLO: Tflc; q>upo:µo:
TLKflc; uopof..UoEC0<:; TWV OTCOLC0V 6 apL8µoc; OEV d
VCXL Kai TCOAU µeyaA.oc;. 'EO:v T' arcoxwp(owµev , 
EXOµEV E[c; XEtpac; TCxc; µE86oouc; aq>' £voe; TOO 
rcpoootoptoµoO TOO OUVTO:KtlKOO TC0V TUTCOU (Ko:p
[3o[3EVsoC:LKTJ arc Oll<OOoµ T]tLKTJ µEeoooc;) t a<f ETE
pou oE. Tfjc; ouv8ETLKfjc; 'CWV rco:po:oKEUflc; (Ko:p[3o
l3evsoC:LKTJ ouv8ETLKTJ µt8oooc;) . 'AH ' 1i µEeoooc; 
TOO 6:noxwptoµo0 Twv 5Laq>6pwv rcoA.unErcnoCwv 
µETCx ti)v q>upo:µo:nKT'JV uop6f..uoLV OEV dvm 
y vwoti) KO: l TCPETCEL vex EUpE8ft . 'H apxiJ oµwc; 
EXEL y[VTJ . npoorca8o0µEv vex KO:TO:KpT]µV[ow
µEv 1<o:i v ' 6:rcoxwpCowµev TCx µeyaf..o: TaOto: 
TEµ6.xLCX Ola ouµrcA.6KCUV CxACcTCUV TOO xpwµ[ou. 
n . x. TCETCt[OLO: , etc; tO: OTCOLO: UTICcPXEL to aµL~ 
vot;u npof..lvri , aTioxcupCsovTCXL Eu1<6A.wc; oL' 
E:voc; ouµTC AOKOU aA.o:TOc; , TOO poOO:AlVLKOO 6-
t;foc; K.A. 

'AntxoµEv l3ef3alwc; TCOAU CxK6µT] CxTIO toO vex 
yvwplscuµEV aKpt[3wc; TTjV XTJµLKTJV OUOTCXOLV 
EKCcOtT]c; TWV 1tpWtE.(VWV. feyovoc; oµcuc; Etvm 
on o:i ltEplOOOTEpCXL OUOKO.ALCXL £xouv UltEpVLKT]8ft. 
Ere; ti)v 1tpoona8ELO:V tflc; ETCLOt~µT]c;' onwc; ETCL
to:xuvn ti)v f..6otv toO aMyµaTOc; twv rcpwte·c
vwv , OUVtELVEl Kai TO yeyovoc; OTL K0:8T]µEptvwc; 
Tio:pouotasovtaL Kai vta rcpo[3f..~µaTo:, etc; TCx 
oTioia o:i TIPWTE'tvat Tialsouv oTiouoaTov p6t..ov. 
M6f..tc; np6 nvoc; 6 Dr. Northrop de; ti)v 'AµEpL
KTJV Ko:Twp8cuoE v ' 6:Tioxwplon q>upaµaTa E[c; 
KpUOTCXAALKTJV µop<j>~V , OTIU>c; Ji TIEljJ(VT], Kai v' 
anooeit;n on to q>upaµo: auTo dvm 1tpC0TE'(
VLKOV owµo: . ' ETICoric; aTio TTJV ' AµEpLKT')v €t..~
<J>8TJ 1i ltAT]pO<j>Op(o: on 6 Dr. Stanley Kcxtwp8C0oE 
v' aTioxwplon EK q>6A.A.cuv KanvoO Enloric; eCc; 
Kpuornf..ALKTJV µopq>i)v £vex OLTJ8TJtov (ov (virus), 6 
onoioc; KO:TCx TTJV yvwµriv TOU OEV dvCXL aA.f..o Tl 
dµi) µCa npC0tETVT] . 

"Ac; EA n(owµEv on 1i EpEUVO: TWV rcpU>TE lVCUV 
8' avtanoKpL8ft ouvt6µcuc; etc; tac; 6:no:m)oetc; 
Tflc; ETCLOt~ µ T]c; . 



J,/ETot:: B' X ' X ' 
1937 lH.l.lKCX pOVLKCX 45 

EnlL:KOnHL:IL: E/\/\HNIKOY EnlL:THMONIKOY TYnOY 

'Ev~aEtS ac;..cvcvciJx~v Te>ii µc-;..1J13~cu µnlt ac;..iX
T~v cpvcxvtxf:lv. 'Yn6 A. X. Bovev6.t;ov.- npaK'tLKCx 'A· 
KaBriµiac; 'A8rivwv II , LlEKEµ[3pLOc; 1936. 

Al O:A.oyovoGxol EvwoEl<; rnG Bto8EVoGc; µoA.6[3Bou 
oxriµa"t(souv YEVlKW<; ouµnA.6Kouc; EVWOELc; µE't' chop· 
yavQv O:A.6:1(.i)v. 'O ouyypoq>Euc; EµEA.Ei:~oE Toe; d:vn
oi:olxouc; EVWOEl<; µEi:<'x OLOq>Op(.i)V 6pyavLKWV aACc't(.i)V, 
EAa[3E BE npo'l6V'ta µE'ta 'tE1:pao8EVoGc; Etc; nA.Elo'tac; 

TlEplTl'tWOEl<; '!OU ch6µou 'tOV µoA6[3Bou: ~>Pb< g~ 
(Oa = 6pyaVlKa µ6pl0). 

'O Brnµoc; ETvE d:ota8foi:Epoc; µEv npoKEtµE.vou 
nEpi dAKaAlKWV clACc't(.i)V i:wv µovoKap[3oVLKWV 6E,E(.i)V, 
ioxup6c; BE npOK£LµEVOU TlEpi aA.6:1:(.i)V '!WV 6E,E(.i)V '!OU· 
't(.i)V µE't' as(.i)'tOUX(.i)V [36:0E(.i)V. 'H d:oi:68ELa EV "TD npw1n 
TlEplTl1WOEL EYKEl'taL KUp[(.i)c; Eic; 'ti]V uBpoAU'tlKTjV Bto· 
onaoLv, Etc; ilv EUKOAQc; un6KELV'taL al EvwoELc; 'tfic; toL· 
a6"tT]c; Ka1riyop[ac;. Al BEu'tEpm EvwoEL<; OXL µ6vov BEv 
u5poA.6ov'taL, d:A.A.O: 5UvaV'taL va AT]q>8wOL v d:µfo(.i)c; 
U, uBanKWV BtaA.uµo"tC.:>V '!WV d:vnoto[X(.i)V clAcX't(.i)V, 
Eq>' oaov q>UOlKO 'taGi:a ElVaL o :aA.ui:O: EV uBan. 

To uyp6v, Ev c;:i ETll'tEAEl1aL Ti cXV'tlBpaOLc;, EXEL OT]· 
µavnKTjV EnlBpoOLV i:6oov we; npoc; 'tO Buva'toV 'tOU 
ox1iµa't.1oµou '!WV ouµnA6KQV, oaov Kai np6c; i:i']v 
µopq>T]v 'tfjc; µoptaKfjc; ooµfjc; . To uyp6v aU'tO ETlEVEp
YEl np6:yµan OU µ6vov OlaAU'tlKWc;, d:A.A.O: ouxvaKtc; 
Kal Ka'taAU'tlKWc;. 

Etc; 'tac; TlAElO'tac; TlEplTl1WOElc; we; 'tOLOU'tOV uyp6v 
EXPTJOLµonotfi8ri avuopoc; µE8UAlKTj cXAKOOATJ. Etc; E'tE
pac; TlEplTl'twOELc; EXPTJOLµonoLfi8ri µiyµa µE8UALKfic; 
dAK06A.ric; Kai cXKE'tOVT]c; Kai de; aA.A.ac; 16 UO(.i)p. 

Al oxriµans6µEVaL EvWOEL<; A.aµ[36:vov'taL aµEo(.i)c; 
OL' d:vnopaOE(.i)c; npoo8fiKTJ<;. Eic; TlEplTllWOElc; oµQc;, 

Ka8' ac; Ti Ola npoo8fiKTJ<; d:v'tlBpaoLc; ELVE OUOXEPT]c; ll 
d:Mvarnc;, 6 ouyyp:cq>Euc; napEOKEUaOE 'taLHac; EµµE· 
o(.i)c;, BL' EK'ton[oEQ<; npoooE1(.i)V µop[(.i)v U, Evoc; ouµ
nA.6Kou OL' E'tEpQv µop[Qv, BL' wv napayEmL EUO'ta8t· 
o'tepov ouo"tT]µa. Oui:(.i) n .x. EnEi:EA.EoE Ti]v d:vtiopaoLv 

PbJ2.2CH,.COONa + 2C5 H5N.CH9COOH = 
PbJ •. 2C5H5N.cH •. COOH +2cH •. COONa 

Ta npoc; 1ov O:A.oyovouxov µ6A.u[3oov EvouµEva 
6pyaVLKO µ6pLa ElVaL, we; EAEX8TJ, El'tE cXAKaALKa CXAa· 
'ta 1:WV ALT!apwv 6f,EQV, El'tE aAa'ta d:µLvo[36:oEQV il 
nupLOLVlKwv ll KLVOALVlKwv fl Kai d:A.KaAOEtowv µE't' 
6pyavLKwv 6E,E(.i)v 'tfic; A.Lnopac; fl 'tfic; ap(.i)µa'ttKfic; 
aELpac;. ·o apL8µ6c; oE Twv EvouµEv(.i)v µop[Qv 'twv a· 
AcX't(.i)V 'tOU't(.i)V np6c; EV µ6pLOV aA.awc; 'tOU µoA6[3oou 
Elvat 1, 2, 4 Kai 8. 

Etc; nvac; '!WV 'tOlOU't(.i)V EVWOE(.i)V 6 apl8µ6c; '!WV 
TlpOOOETQV unEp[3a[VEl ato8T]'tW<; 'tOV KaVOVlKOV' 'tO'tE, 

avaAOyQc; npoc; 'tac; TlOAUUOplKac; EvWOEl<;, uno9E'!El 
6 ouyypaq>Euc; Ka'ta'taE,tv ·nvwv µev Twv O:A.a'toux(.i)v 
µop((.i)v EV'toc; "tou ouµnA.6Kou, Twv unoA.o[n(.i)v oE 
EK16c; auwu, ~'tOl EV 'tfi OEU'tEp<;i: oq>a(p<;i: '!OU KEV'tpl
KOU ch6µou '!OU µoM[3Bou. 

DEpi auvetaE~S tiis <Xµµ~v(cxs EX 't'~V OUOTCX't'l:K~V 

cx1hiis ~1at TiiS Xot't'otAU't'txiis int~pii:aE~~ pnvicu µe: · 
TCXA.htxcu.'Yn6 K. Ll. Ziyy,J.'I'/ Kai E. K . .2" ... 6.&17.-npaKnKa 
'AKa·Briµ[ac; 'A8rivwv 11 , LlEKEµ[3ptoc; 1936. 

flt' EpEUVWV '!WV 'tEAEui:a(QV hwv anEodx811 O'tl 
TO pfivLOV Bp~ we; ao8Evi]c; Ka'taAU'tllc; Etc; Uf>poyovw
OE l <;' OU1(.i)<; EXPTJOlµonon'1811 np6c; uopoy6VQOlV '!OU 
µ111'.E'(VlKOU 6E,foc; Kai KUKAlKWV uopoyovav8paK(.i)V, 
d:q>' oo Etll nva np6i:i::pov Eq>T]pµ6o8T] E'i'."tE EV K0:8ap~ 
Ka'taO'tcXOEl, El'tE µE'tCx XaAKOU Tlpoc; d:vayQyTjv '!OU 
µovof,Et5lou '!OU av8pO:KO<; npoc; µE8cXVLOV, we; KO:i npoc; 
uopoy6VQOLV '!OU at9UAEVlOU npoc; at96:VlOV. 

napa 'ti']V ao9Evfi oµQc; Ka'taAU'tlKTjv Bpaat V '!OU 
PTJVlOU ol ouyypaq>Eic; ETlESD'tllOaV 'ti']V EnheuE,Lv uopo· 
YOVWOEQ<; aurnu 'tOU cXSW'tOU npoc; d:µµQVlO:V, Bt' ~V 
80: d:nnTE'lrn Evrnvoc; Ka"taA.unKT] Bpaatc;. 

TT]v £n[tEuE,Lv 1fjc; 'tota6TTJc; ouv8EOE(.i)c; µE"to:E,u 
d:sw'tOU Kai uBpoy6vou, OtOlXElQV, 'tWV 6nOl(.i)V Ti x11· 
µLKTj ouyyEVEla ELc; µEV 'TCOAU UlJ!llAiJv 9EpµoKpao[av 
ElVat A(av ao8Evfic;, de; XO:µT]Aac; Be µrioaµlvi'] ll Kai 
O:vunapK'toc; , ElXEV Em i:uxTJ 6 de; 'twv o uyypaq>f.Qv 
(K. ZEyyEA.11c;) npo bwv thO: Ka'taAU'tLKfic; ETllOpCxOEWc; 
µE'tcXAAQV A.[av d:noppoiJ>ll'tlKWV de; uopoy6vov, we; tou 
AEUKOXPUOOU, '!OU naA.A.aB(ou Kai '!OU poo[ou, Kai oi] 

de; xaµT]Aac; 8EpµoKpao[ac;, cXKOµT] Kai de; ouvfi9TJ 
8EpµoKpao(av Kal n(EOLV. 

T6 XPTJOLµonOlTJBEv pfivLov naprnKeu6:0811 Elc; A.E· 
ni:T]v µEtaAALKT]v Kai:<Xo'taOLV Ol<'x OlaA.uoEQ<; pf]V(ou 
Etc; vL 'tpLK6v 6E,u 10 "lo, EE,ouoE 'tEpwoE(.i)c; ot' O:µµQv(ac;, 
OlaAUOE(.i)c; 'tWV A.11q>8EV't(.i)V KpU01cXAAQV UTlEPPllVLKOU 
O:µµ(.i)v[ou Etc; uo(.i)p, npoo8fiKTJc; Ka8apac; KLofipE(.i)c;, 
EE,m:µ[oEQ<; Kai O:vay(.i)yfic; EV't6c; ouo'tfiK'tOU OQAfivoc; 
OL' uopoy6vou de; 530° Ent nEV'tE c'..'ipac;. 

Etc; "ta yEv6µEva nELp6:µai:a EXPTJOLµon0Lfi811 E'i'.'tE 
Ka8apov pfivLov, EL'tE Kai µEra oLofipou, AT]q>8Evtoc; 
Kai 'tOU'tOU BL' avay(.i)yfjc; 6E,aALKOU OLOfipou Ent KLOi\· 
pE(.i)c; Eic; 350° OL' uopoy6vou. 

To as(.i)"tov EA.fiq>8ri EE, 6[3l5oc; O:swrnu "tou tµno· 
p[ou, d:q>' oo d:nT]AAayri TEAEL(.i)c; '!Ou nEptexoµEvou 
6A.[you 6E,uy6vou Ola nAUOE(.i)c; OL' uopo8ELWOOUc; va· 
'tp[ou Kai OLOXE'tEUOEQc; unEpcXVQ OlanupQBEvwc; 

xaA.Kou. 
To uopoy6vov 'tEAOc; napEOKEU6:0811 EK XllµlKW<; 

Ka9apoG lj!Euoapyupou Kai 8euKou 6E,foc;, EnA.6811 oL' 
unEpµayycxvlKOu KaA.(ou Kai EE,11p6:v811 Ola nuKvoG 
BELLKOU 6E,foc;. 

TT]v ouv8EoLv Tfjc; d:_µµQv[ac; ot ouyypcxq>Etc; ETCE'tE· 

A.rnav Eic; 8EpµoKpcxo[cxv 85°' anEOElE,av OE O'tl CXU'tll 
Em'tuyxavE'tat Elc; noM µtKp6v µEV [3a8µ6v, Eq>' oaov 
'tO uopoy6vov Kai 'to asQ'tOV A.aµj36:VOV'tEXl eic; 'tTJV 
ouvfi8TJ µopq>fiv, Etc; oriµcxvnKi'jv oµQc; OXE'tlKwc; noo6· 
'tl'l'ta omv 'tO as(.i)'tOV A.11q>Sfi EV 'tc;'> yEvvao9at. 

'H npoo8fiK11 OlOfipou Eic; 'to pi'jVlOV auE,aVEL 'tTJV 
an6000LV Ka'ta 'tl. 
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'Y cjiiouxvoc xuµot-rot xcxi imspiixc~. 'Y ito L. Berg· 

mann.-Cberuiker Zeitung 61, 47-48 (1937). 
'Aq>' 010u Km:a ta uf..rnmi:a EHJ Katwp8w8ri ot' 

OTIAWV axEtlKWc; µ_£awv Ti EitltEUE,tc; UTIEPT]XT]tLKWV 
Kuµcnwv, KUfJ.OtCiJV OT]A. µEy[atric; auxv6tT]tOc; µT] OKOU
atwv UTIO toO avSpCilTllVOU c::noc; Kai G'lv to µfjKoc; KU· 
µatoc; cpSavEt Elc; µEv t6v 6:£pa µ£xpt 1,5.10-• EK., Etc; 
OE tel uypa Kala µ£aov opov µEXPL 7.10·• EK' Ti Ecpap
µoyi] toutwv Ka8[omtm 6f..ovEv µEyaf..ut£pa , E1TE· 
KtEtvoµ£vri Eitl twv otacp6pwv Kf..6:owv tile; Eman'iµric; 
Kai tfjc; np6:E,Ewc;. 

Ta unEPT\XT]nKa rnOta Kuµcna EnE1uyxavovto na
f..m6tEpov OL' ELOLKWV OE tpf\vwv, of\µEpov oµwc; nap6:
yovtat anOKAELOtLKWc; OL' TJAEKtpLKWV µE86owv : ulj![
ouxva TJAEKtpLKcl KUµata OLEYElf:OUV wptoµ£va owµa
ta Etc; Ef..aOtLKCxc; oovf\oEtc;. TEXVLKWc; toOto Katop8o0-
tat Ota ouo Kuplwc; µE96owv : 

1) l:.ta tfjc; µa)vritoouotof..fjc;. P6:f3ooc; µayvrino9£v· 
toe; OLOf\pou QlEpOµEVT] EV µayVT]tLKQ mo[cp ucp[otatcll 
·af..f..o[wot v toO µf\Kouc; autfjc;. 'Eav totautT] paf3ooc; 
tE9fi Etc; to EowtEptKov nrivlou, ot' oo otf.pxETm ulj!l
ouxvov Evaf..f..aoo6µEvov pEOµa, t6tE chaf..6ywc; tile; 
nEpt6oou toO pEuµatoc; EmµT]KUVEtclL il tmj3paxuvEwt 
aUtT]. Olitw npoKaf..oOvtat E)'KOpOLOL oovf\oEL<;, oi'.nvEc; 
ouvaHat vex µEtaOo8oOv EK tWV chpwv tfjc; paf3oou, 
ta 6T1oi:a Ecpoot6:sovtm np6c; toOto ota nf..aKwv. 

2) l:.ta toO mEsorif..EKtptoµoO. 'Qptoµ£vot Kpu
otaf..f..ot µEta nof..tKoO O:E,ovoc;, cpEp6µEvot EVtoc; i'Jf..EK
tptKoO 1tEOlOU, auE,avovtat il Ef..attoOvtaL Kat' oy
KOV, avaf..Oywc; tile; 8foEwc; autwv npoc; ti']v OLEu8uv· 
OLV toO TJAEKtpLKOU mOlou. othwc; 6 Kpuotaf..f..oc; OtE· 
yelpEtat npoc; Ef..aotLKcl<; OoVf\OELc;. 'Qc; tOLOUtOL KpU· 
otaf..f..ot XPT]OLµonot0Gv1m ouvf\Swc; µEV 6 xat..at:lac;, 
OT!aVtWtEpOV OE, Olcl KUµata UljJ[OtCiJV ouxvotf\twv , 
nf..aKlOta toupµaf..lvou. 

'H d:vlxvrnotc; tWV UTIEPT]XT]tLKWV KUµatwv we; Kai 
6 npoootoptoµoc; toG µf\Kouc; Kuµatoc; 106twv ylvov· 
tat Kup[wc; ' tnl 1n f3aoEL twv cpaoµ6:twv nE pt8f..6:aec.:ic;, 
anva npoKuntouv otav cpwc; npoon£on Enl tile; Emcpa
vE[ac; uypoO, Olcl toG 6nolou 0LEPXOV1at ta U1tEPT]XT]• 
nKa Kuµarn, otE a1hri EvEpyEi: olKriv cpp6:yµa10c;. Tile; 
µe96oou tm'.ltnc; XPriotµonotoGvtm Kai otacpopot tpo
nonotf\oEtc;. 'H OtEE,aywyi] t&iv µE96oc.:iv toutwv 
of..[ya µ6vov K.E. uypoO d:nattEL, al OE µ£xpl of\µEpov 
yev6µEvm nof..u6:pt9µot µEtpf\oELc; tile; taxutritoc; t&iv 
UTIEPT]XT]tLKWV Kuµchwv Etc; Otacpopa uypa a1t00EL
KVUOUV ti']v µEtaE,u tautric; Kai tfjc; xriµtKfjc; ouot6:oEwc; 
toG EE,E1at:oµ£vou owµatoc; ucptotaµEVT]V oxf.otv . 

l:. ta t&iv unEPT]XT]ttK&iv Kuµatwv Ka9[otatm EUKO· 
· f..oc; 6 npoaotoptaµoc; tile; ELOLKfjc; 8Epµ6tT]toc; uno 
ota8Epov oyKOV , Ti µ£tpriau; tile; Ef..aonK6tT]tOc; we; 
Kai otacp6pwv &.f..f..wv ota9Epwv. 

noM 1tAEoV oµwc; hotacp£pouom OLCx tOV xriµtKOV 
EtVE al EV tfi npaE,Et Ecpapµoyal twv unEPT]XT]ttKwv 
Kuµatwv. Outw taGta XPT]OLµonolOGvtm of\µEpov otO: 
ti']v EE,EtaOL v npwtwv uf..&iv. <l>uoaf..f..lOEc;, pwyµa(, 
K.f... EV tQ foc:.:itEptKQ µEtaf..f..lvwv p6:f3owv n.x. d:vw· 
ploKOVtaL EuK6f..wc; EK tile; Ef..attci>oEwc; tile; EVtaoEwc; 

t&iv U1tEPTJXT]tLK&iv KUµ6:twv, npoKaf..ouµEvT]c; EK tfjc; 
avaKf..aaEwc; il d:noppocpf\oEwc; tOUtCiJV EVt6q 1WV cpu· 
oaf..f..towv, pwyµ&iv K.f... 

Kata Claus ta unEPT\XT\tLKa Kuµata EvoElKv-uvtm 
Ota ti']v napaoKEui'jv KOf...f..oEto&iv µEy6:f..ric; otaonopac;. 
'EE,oxwc; f..rntoc; µE ptaµoc; twv µEt6:f...f..wv Em rnyxavE
tm OUtWc; EclV Kata ti']V Ot' TJAEKtpO,AUOEWc; an69EOLV 
toO µE taf..f..ou Enl tfi.c; Ka86oou Ti tEf..rntala autri Ot-' 
Emop6:ou..ic; unEPT\XT]ttK&iv Kuµatwv 01EyEp6fi npoc; 
EVt6vouc; oovf\oEtc;. Outw t6 EV AEntQ OtaµEpLoµQ 
E1ti tfic; Ka86oou anon8EµEVOV µ£taf..f..ov EKtLV6:00E· 
tal Kai naf..tv EV t(f> uyp(f>, OtaµEptl:6µevov mpattEpW. 
'Af..f..a Kai Ota t~v KataaKEui]v toO µ[yµarnc;, ot' oo 
Emotpwvuvi:m al <!lc:.:itoypacptKal nf..aKEc; XPT)Otµonot· 
oGvtat Emrnxwc; ta unEPT\XT]HKa Kuµ ata, Emi:uyxa· 
voµE>T]c; o1hw tfjc; napaaKrnfjc; nf..aKwv, ai'.11vEc; nf..Eo· 
VEKtoUV oaov acpop~ Etc; n']v EUn6:8Etav Kai 1ftv iKa· 
v6tri1a Otaxw ptaµoO. 

nEpatt£pw EmtuyxavEWl Olcl t&iv UTIEPT]XT]tLK'&iv 
Kuµ6:tc:.:iv ii ot6:anaatc; nof..uauv8Ei:c.:iv µEyaf..ou µoptaKoO 
j3apouc; EVWaEwv. Oui:w to &.µuf..ov oiaanatm Elc; o·EE,· 
tplvac;, to Kaf..aµoaaKxapov Elc; ta d:vt[at0txa µoyo· 
aaKxapa K.O.K. '!Otat1Epav OLCx tOV xriµtKOV OT] [iaa[av 
Exouv al 6µolwc; ota twv umpTJXT]ttKwv KUµatw\i Em· 
tuyxav6µEVat uy pono[11atc; 8tE,otpomKWV 1tT]KtW!lcX· 
twv ,T'j 8p6µf3watc; aepoaof..[c:.:iv KOL Ti EK tWV Otaf...;f..uµE· 
VCiJV d:Ep[wv d:naf..f...ayi'] tWV Otacp6pwv uypwv. AutT] 
EmtuyxavEtat d:cp'Evoc; Ota tfjc; Ef...E,ewc;, Tjv ucp[otaVtat 
npoc; ta ariµei:a oEaµwv twv umprixrinKwv Kuµatc:.:iv 
al EV t0 uypQ'µtKpOOKOmKal cpuaaf..f..lOEc; ,6n6tE EVOU
µEvat Tlpoc; af..f..f\f..ac; OXT]µat[sOUV µEyaf..EttEpac; QlU· 
a:xf..f..lOac; 6:vepxoµ£vac; Etc; ti']v EmcpavEtav, d:cp' EtE
pou 016n al cpuaaf..f..lOEc; Ef..Kovtm n-poc; 1:0: EV 
t0 uypQ EK tfjc; Emop6:aewc; 1WV UTIEP11X111lKWV 
KUµatwv axriµant:6µEva KEV6:. 'H tOLaUtT] EKf..Uatc; 
twv d:Ep[wv auvoOEuEtat un6 nEpt!~pywv cpatvoµ£· 
vwv oE,EtOWOEWc;, µi'] n/l.f\pwc; ELOEtl EE,T]yT]8EVtCiJV. 
Outwc; 6pyavtKcl xpwµam tfi EmopaaEt tWV U1tEP· 
TlX11tLKWV Kuµ6:twv KOtaatpEQlOVtat, EK toO u&atoc; 
axT]µatlsOVtal µtKpa 1t00Cx H 20 2 K.f... 

'Af..f..a Kai Ev tfi 13tof..oy[c_x rnl tfi latptKD Eupl· 
aKouv ta uTCE P11XT]t tK0: Kuµam EQlapµoyf\v. Outw ota 
tou rwv µtKpa sCf>a, tx8uE<; K.f... ucp[ataVtat nap6:f..u · 
atv, un6 nvac; auv8f\Kac; OE Kai 8avato0vtm. zw·(Ka 
Kai QllltLKCx Kuttapa, Epu8pa alµoacpa[p ta KataotpE· 
cpovtm, EVQ ta ·j3aKti\pta, &.f..f..a µEv 6µo[wc; ·KataatpE· 
cpovtat, af..f..a oµc:.:ic; d:vn8Etwc; EVtaXUOVtat. 'Vn6 tL
VCiJV EpEUVT]tWV npout6:8T] ii XPTJatµonolT]atc; twv unE g
T]XT]tLKwv Kuµatc:.:iv npoc; d:noatE[pwa tv toO:yaf..aKtoc;. 

Kata ti']v 016: nvoc; awµatoc; ot6oov UTIEPT\XT]tt· 
KWV KUµ6:tc:.:iv 1tpOKOAEltat EV autQ OUVETIELC,X tfjc; tpl· 
f3ilc; d:vamuE,tc; ariµavttKoG noaoG 9Epµ6tritoc;, Tjw;, 
KO:ta ta cpmv6µEva, ouvatat vex XPT]OtµonotriSn µEt' 
Em wx[ac; EV tti latptKfi. 

'EK twv d:vwt£pc:.:i aacpwc; KatacpaivEtat Ti f3of\8Eta, 
ilv ta unEPT\XT]tLKa Kuµarn nap£xouv t6aov Elc; ti']v 
Ka8apav Emoti\µriv, ooov Kai Elc; ti']v npaE,tv. 

r. A. BAPBOrll.HI: 
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'Ett i. -rfjv 1vc..ian1v Tc;iv \'ITpC11tp c..iaa1xc;iv 0cl..0c-rc..iv 
xcx i TiiS t;cxµ1S1.1i.c::vci -rc::-rpcxµivn;. ·vreo E. Boyiari;&.x17.
Comptes Rendus de I' Academie des Sciences 203, 1365-
1366 (1936). 

.H f.f,aµE9UAEVOTETpaµ[VT], EVWOL<; !3acrLKOU xapa
K<fipoc; , axriµaTtsEL KpUOTaAALKCxc; EVWOEL<; µETCx E>La
q>6pwv clACXlWV, areAWV Ka[ auµreAOKWV, we; re.x. µETCx 
OLOT]pOKUaVLKWV aA.chwv, xpwµLKWV, OLXpwµLKWV K.A. 

'O auyypaq>Euc; reapEcrKeuacrev avaA.6youc; f.vw
OEL<; <fie; f.f,aµE9UAEVOTETpaµ[vric; µETa VllpOrepwcrav 
KWV aA.6:1:wv (vaTpiou, KaA[ou, acr!3rn<[ou, OTpOVTlOU, 
!3ap[ou, µayvria[ou, AL9[ou). Al EVWOEL<; auTm reEpllS· 
)(ouv, avaA.6ywc; TWV cruv9T]KWV <fie; Epyaa[ac;, Tac; 
cmolac; reEpLypaq>EL 6 auyypaq>euc;, E.v il 060 µ6pLa 
f.f,aµE9UAEVOTETpaµ[VT] '<; Kal clVTareoKpLVOVlaL repoc; 
<ouc; <ureouc; : 

flfE 2 Fe(CN)5 NO.(CH 2)u N 4,vH 20 Kal 
M E 2Fe(CN)5 i'\ 0.2(CH 2)0 N 4 ,vH ,O 

naam al EVWOEL<; Elvm KpUcrTaAALKa[, OLaAUTal 
Etc; TO uowp, clOLaAUTOL etc; 6pyaVLKCx OLaAUllKCx 
uypa. 

l.Q. N . ZArANIAPHl: 

WEp1uvoc1 lni -tiis µ1-rcxeto1c..is -riis x oc pl3oci.xcisui.1· 
x fis C>µ iic 6cis. 'YTio I. M17?.iwi11.-Bulletin de la Societe 
Chimique de France (5) 3, 2365 - 2367 (1936). 
. 'H µEAET°T] <fie; µE<a9foewc; <fie; Kap13of,uALKfic; 
6µ6:ooc;, i'] 6reo[a Em TEAE'i:Tm Kata T_~v Eq>apµoy~v tflc; 
OLacrreacrEwc; Kata Hofmann £rel twv µovaµLo[wv twv 
OLKap!3ovLKwv 6f,f.wv (mo t~v µopcD~v <Wv EO<Epwv 
auTWV, TiapouaL6:sEL EVOLaq>f.pov A.6ycp <fie; aunaf,Ewc; 
TWV EVWOEWV TOUTWV, EE, WV etvm BuvaTOV vex AT]· 
q>9ouv KaTCx T~V repOKELµEVT]V clVTLOpaOLV il 6 Kap!3a
µLOLKO<; at9uA.rnn1p ~ aµtvof,f.a: 
C2H 0 0.CO(CH 2)vCONH2--+C 2H 50.CO(CH 2)vCONKBr--+ 

C2H 50.CO(CH,).VN:C:O -+ C2H 50.CONH2(V= O) 
-+ C2H 5 0.CO(CH,)vNH,(v= l,2 .. ) 

'O cruyypaq>Euc; TJPEUVT]OE '[~V anlOpaaLV LOU 
Hofmann ETil Tou 6f,aµLOLKou ateuA.Ecr<Epoc;, C2 H 50CO. 
~ONH2• 'EK tflc; avnopacrewc; oµwc; µLKpov µ6vov 
noaov Kap13aµLOLKou ateuA.rn<Epoc; reap~xeri· O:vn9f.
l:wc;, Em~PXETm OLacrreacrLc; LOU µop[ou. EKAUEtm aµ· 
µwv[a Kal crxriµa<isETm ateuALK~ clAKOOAT]. 

IQ. N. ZArANIAPHl: 

'H npocaivn · xp~a1s T~V >tcva1 pl3~v . 'Yre6 H. Serqer 

Kal 6'. Liichow.- Chemiker Zeitung 60, 762 · 764 (19J6). 
nof..AaKL<; KaTCx T~V rea,:,acrKEU~V TWV KOVOEp[3WV 

<WV A.axavLKWV il <WV oTiwpwv reapa<T]PELTOL on Ta 
repo'(6vta X6:VOUV KaTCx TO µctAAOV il ~HOV TO q>UOLKOV 
tWV xpwµa Kal clTIOKtoUV acrxriµov '(OLOUTOV. Al OU· 
crapEOtOL aurnl clTIOXPWOEL<; 6q>EtAOVTaL Etc; tiiv µ~ 
crta9Ep6TT]ta <flc; XAwpoq>uA.A.T]c;, tflc; 6reo[ac; ta cruata
tLKCx a:nocruvTl9EVTm µepLKW<; Ka<a <~v Enef,epya· 
a[av· EmKpaTEL t6TE i'] KL<plvri XPWOtlK~, i'] f,av9oq>6A.
~T], Kal repoKaAEL Tac; clTIOXPWOEL<; aurac;, at 6noi:m 
'\OOOV sT]µLWVOUV ta £_tOLµa repo '(6vta. T~v OL6p9wcrL v 
<nc; KaKT)c; autfic; £µq>av(aewc; Kal <~v OLat~pT]crLv tou 
TCpacr[vou xpwµatoc; . ET1Es~n1crav vex Emtuxouv Ola 

0Laq>6pwv repocr9T]KWV Etc; Tac; KOVOEp!3ac;. nof..uapL9· 
µOL crxenKal Epeuvm Kai ooKLµal £yf.vovto Kata 
KaLpouc;, xwplc; oµwc; reavtotE 0:110A6Twc; tKavoreOLT]ll
Ka areotEA.EcrµaTa. To l;rpriµa TC6:Vtwc; reapoumasEL 
crriµavnK6v £voLaq>epov Kat OLa <~v !3Loµrixav[o:v Kal 
OLCx t~V UYlElV~V. 

At µEeooot ota <~v £reltEuf,tv tou repacr(vou xpw· 
µa toe; Etc; tac; KovcrE p!3ac; OLaKp(vov<m Etc; ouo <af,eLc;: 

1. t.taT~pT]cr Lc; <fie; q>uoLKfic; xpwonKflc;, OT]A. tfic; 
xA.wpoq>uHric;. 

2 .• AvnKataatacrLc; <fie; clAAOLW9E[aTjc; xt..wpoq>uA.
AT]c; ota 1Exvri1wv xpwatLKwv. 

M6vri i'] oEutEpa reep[re<wcrLc; elve repayµan tEXVT]t~ 
XPWOLc;' Kata tiiV TipWtT]V TlpOcrti9EVtO'l XT]µLKai OAaL
OXL oµwc; xpwµata - crxriµm:[l;ouom µeta 1f)c; xt..wpo· 
q>6A.A.ric; il f.voc; EK twv crucrTatLKWV tT]c; f.vwoELc;, repaa[
vou xpwµatoc;, ·µ~ areocruvn9eµf.vac; KaTCx t~V reopdav 
<nc; KOVOEp[3oreoL~OEWc;. 

'EK twv uA.wv <o6twv O:re6 µo:Kpou XPTJOLµoreote'l· 
tat Ti 0600:, Ti Eq>apµoyi; oµwc; TOU µEoou TOU
TOU etvm TioA.u µtKpa, axEoov µ6vov etc; otKLaKac; 
TiapacrKEUac; Kovcrep!3wv reEptoptl;oµEVT] ' '[Q µeTCx va
Tplou af..ac; Tflc; XAWpOq>UAAT]<; cXAAWc; TE of..[yov µ6VOV 
eTve crta9Epwtepov autf)c; tf) c, XAWpOq>UAAT]c; Kata t~V 
9EpµavcrLv. 

nepm TEpw EXPTJOLµOTtOll\9T] Ti acr~EOTOc;, µE Ola
A.uµa tflc; 6T1o[ac; ouvavtat VCx ureo!3AT]90UV etc; Ka· 
tEpyacr[av OLaq>opa A.axavLKa. Ta areoteA.foµaTa et
VCXl O:pKOUVTwc; lKaVOTCOlT]tLKa, '[Q TCOOOV tOU repocrA.aµ
!3avoµf.vou O:al3eat[ou acr~µavtov, O:A.A.' ri YEUOL<; tou 
repo"L6vtoc; O:A.A.otou<m TioA.A.6:Ktc;. ' H µEeoooc; µLKpc'xv 
OXEtLKwc; EXEL £q>o:pµoy~v. 

'IOtahepov £vowq>f.pov Kai µeyaA.u<f.pav OLaOo· 
OLV EXEL Ti XPT]Otµoreo[T]OLc; TOU 9E LlKOU xaA.KOU, crxri
µatll;ovtoc; µEla <fie; xA.wpoq>U AA T]c; , we; Kal µETa 
repo"i6VTWV Otacrreacrewc; autflc;, A.aµrepac; repaa[vac; E-· 
VWOELc; OTa9EpwtO:tac; Ka'(Cx T~V 9f.pµavol v. 

'H µEeoooc;, oaov q>a[vETaL areA.fi, '(OOOV OUOKOAoc; 
t!vm EV <n Tipaf,eL. A6ycp <nc; tOf,LKOtT]toc;· tou xaA.
KOU repEreEL vex Ka<al36:A.A.Etal EKaOtoTE, Kata <iiV 
Eq>apµoyi;v <nc; µe96oou, T!pocroxii WOtE va µ ~ UTCEp
!3alvn <6 tEALKwc; mpLex6µevov etc; tac; Kovcrep!3ac; 
tcocrov TOUtoU '(Cx voµ[µwc; ErellpETI6µevo: opta. 

:Luv~9wc; TCOOOV 55 XLALOatoyp6:µµwv xaA.KOU (we; 
Cu uTioA.oytl;oµevou) £rel 1 XLAtoypaµµou A.axavLKWV O:p· 
KEL ot<'x Tt'}V £re(teuf,Lv tflc; £m9uµritf1c; repo:crivric; O:reo
XPWOEwc; etc; t6 repo 'i6v. nanwc; oµwc; KaA.6v eTvE vex 
f<a9opll;etm OLa repoooKtµwv to haato<E aTim
<ouµevov reocr6v toG aA.atoc; tou xo:A.Kou, ot6n to 
aUTO TCOOOV xaA.KOU repoKaA.ei: 0Laq>6pouc; O:reoxpw
OEL<; etc; Ta OL6:q>opa A.axavtK6:. 

HA.oc;, Tipo tf)c; etaaywyf)c; tflc; ota tou xaA.Kou 
µe96oou, foxev £q>apµoy~v Ttva i'] OLa xprimµoTioL~· 
oewc; 9ELLKOU VlKeA.(ou. 

Al OE µEeoooL T~c; 13aq>fic, En' 6pyaVLK WV xpwµO:TWV 
TCOAU µLKpav EXOUV XPT]OLµoreo[T]Ol v· a A.A.we; TE etc; tc'x<; 
TIAEicrTac; xwpac; ta reeptcra6tepa EK TWV EVOELKVUOµE
vwv xpwµaTwV O:reayopEUOVTO:l OLCx Tp6q>Lµa . 'Orewcr· 
o~TIOTE, Kata <c'xc; µe96oouc; ta6rnc; XPTJOLµoreoLouv<m 
ELOLKCx xpwµata , repO:mva il Kuava, cltl va cruvoua(i6-



48 

µEva µEi:a i:oO O:A.A.otouµE.vou, Kttp[vou Kai:aaravroc;, 
xpwµarnc; TWV 'ltpo'l6v-rov Kai:a i:r,v Kanpyaa[av O[
oouv i:r,v 'ltpaa[V'lV cmoxpc.:imv.'0 auyypacpEuc; avacpE
pEt EV auvi:oµ(c;x µE86oouc; nvac; rntaurric; j3acpfic;. 

'Ev auµTIEpaaµan, EE, oA.c.:iv twv Ota ri')v Otatfipri
atv TOU 'ltpaa[vou xpwµatoc; TWV KOVOEpj3wv µE86oc.:iv ri 
ETtlKpatEOTEpa E!vE 'JtaVTOTE ii Ota toO 8EttKOU xaA.KoO. 

nEpatTEpc.:> O:vacpEpOVtat a[ EV xpfiaEt µEeooot Ota 
tOV 'ltpoaOtoptoµov tOU xaf..Kou El<; tac; KOVOEpj3ac; 
(xpc.:iµarnµEtptKal, TjA.EKtpoA.unKT], arnSµtKi'j) Kai EKtl-
8Etat ri uytEt vi') aTIOtjJL<; toO l;ritfiµarnc; µE ti')v Kata
KAELOa twv ouyypacpE@-V on ii µEtp[a -Evt6c; rwv 
voµ[µc.:ic; EmtpE'ltOµEVc.:>V op[c.:iv- XPfiotc; TOU xaA.KoO 
OEV j3A.crntEt, d:vtt8Etc.:>c; OE Ota tfic; Ot' autoO ETILtuy
xavoµEvric; wpa[ac; XPWOEc.:>c; A.aµj36:vovtat 'ltpo'(6vta 
Euxaptata tTiv otjJt v Kai TipoKo.A.oOvta aOE,riat v tfic; 
EKKpLOEc.:><; toO yaatptKOU uypoO, 'ltpcxyµa to O'JtOLO V 
OUVtE AEL Elc; ti')V AfjtjJt v µEll;ovoc; 'JtOo6Tritoc; Tpocpfic;. 

IQ. N. ZArANIAPHI: ------
'H ix -rci:i l6pr;')-rc\j qiecpdc -rwv Ei6wv lµomaµci:i. 

'Y'lto H. Priess Kai O. Kauke.- Chemiker Zeitung 60, 
1017 (1936). 

npoc; EE,fiyriatv tfic; cpSopCic; 'tWV ELOWV tµanoµoO 
EK toO topwi:oc; EKcppal;ovrat d:oaij>EL<; µEXPt 'tOUOE av
nA.i']tjJEtc;. 'H d:VTLOpaatc; tou topwtoc; an6 µEptKOU<; 
µE.v avacpEpEtat we; oE,tvoc;, d:TI6 af..A.ouc; OE we; d:A.Ka· 
A.tKT], ota vEc.:>tEpc.:>v EV Tourntc; Epyaatwv d:TioOEtKv6E
tat on E!vat auvi]Sc.:ic; KaTCx TO µCiA.A.ov ~ i'jttov oE,t
voc;, ETtJ'lprnl;oµEVJ'l EK otacp6pc.:iv napay6vtc.:iv (we; tfic; 
KataataoEc.:><; tfic; uyElac;, tou ELOouc; tfic; tpocpfic; ~ 
TTic; noa6tritoc; toO anEKKptvoµEvou topwroc;), Tjµnopd 
OE, anav[c.:ic;, vex cp86:an Kai µEXptc; O:A.KaA.tK6T'ltoc; EK 
axEnKwv µEtaj3oA.wv Twv napay6vtc.:iv to6tc.:iv:Onc.:ia
oi]notE, µEta TTJV cX'TtEKKptOLV TOU, 0 lOpwc; npoof..aµ
j3aVEt taXEc.:>c; d:A.KaA.tKTjV cXVTLOpaat v. 

'0 lOpwc; TtEptEXEt TCx aura we; Kai ta oupa O'U· 
OTattKa, Etc; aA.A.ac; oµc.:ic; avaA.oy[ac;, nA.Tiv TOUTc.:>V OE 
Kai LXV'l AEUKWµarnc;, OUOEtEpc.:>v Al'TtWV, xoA.riotEp[
vric; Kai A.tnapwv 6E,Ec.:>v. To E,ripov 6TI6A.Etµµa Kuµal
VETat TIE pi to 1 yp. Kata 100 K.E.., d:notEAOUµEVOV Ka· 
ta ta '/10 TIEp(Tiou EE, 6pyavtKwv auaTanKwv. 'H Etc; 
oup[av 'ltEptEKTLKOTJ'l<; 'JtOtKLAAEt ano 0,1 Ee.:><; 0,5 °lo. 

'H fiµEpriala d:nhKptotc; Tou topwToc; :Etvm 300. 
500 KL, ouvaµEVT) vex cp8aan Elc; touc; napouatal;ovtac; 
acp8ovov tr,v EcpLOpc.:>atv ta 1000 K.E ' Kata OE ti'Jv EV
toVOV µu'lKiiv KLVT)OtV Kai µEXPt tWV 5000 KL unaTE 
TCx µEpJ'l TWV EVOuµaTc.:>V TCx Otaj3pEx6µEva auxva d:no 
topwta EµTIA.outll;ovtm ota Twv otaA.utwv auatan· 
Kwv tou, tolc.:ic; OE Ota tfic; Etc; ariµavnKTjv noa6rrii:a 
EVUTtapxouoT)c; ouplac;. 'EK toUTOU ouv6:yETat on ri 
cp8opa Twv Eiowv tµanaµoO EK ToO topwtoc; OEv npf.
TIEt v' a'Jt·ooo8fi t6aov Etc; ti'iv ETtLOpaatv TWV 6pyavt
KWV 6E,Ec.:>V, we; taxup[a8rioav Tl VE<;, oaov Etc; TiiV µE
Tatponr,v Tfic; d:vnopaoEc.:>c; Etc; aA.KaAtKT]v. 'H µErn
Tpom'] a(JTJ'l 6cpELAETat Eic; TiiV UOpOAUOtV tfi<; OUp[ac;, 
TTJV ono[av EUKOAWTaTa E'Jtl TEAOUV TtAELOTOt oanpo
cpunKoi µtKpopyavtoµoi avEUptaK6µEvot Eni mu OEp
µaToc; Kai Etc; to mpt(?>aA.A.ov, E.noµEvc.:>c; Kai Eni Twv 
EVOuµ6:Tc.:>V. npayµan OE E!vat 'Jtao[yvc.:>otov on EU· 
KoA.wtEpov cpSElpovtat uTio toO topwi:oc; Ta EK l;c.:>'lKwv 
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uA.wv ELOT] tµanaµou, 011A.aoi') ta nEptExovrn Tipc.:>tE'l· 
VtKCx<; ouo tac; uopof..uoµEvac; Etc; TO d:f..KaAtKOV mpt· 
j3aA.A.ov, ~ Tel EK cpunKWV uA.<iJV. 

ZQH MEAA-IQANNIL!.H 

TA CTETPEJ\AIA TH1: /1 YTIKH1: 8PAKH1: 
nt..npocpopo6µE8a OTL a[ EV i:ft mptoxn tfic; Tau

pric; Tfic; Llut. 8paKT)<; apE,aµEvat an6 i:fic; 14Tjc; NoEµ· 
j3p(ou 1936 yEc.:>tpi]oEtc; EVtaxuouv Tac; EA.rrCOac; nEpi 
•Tic; EuprnEc.:ic; TIETpEA.a(ou . 'H tpEUVTJTLKTJ Epyaa[a 
EKtEAEltat napa Tfic; yEpµavtKfic; 'EtatpElac; Reuter 
Krantz, Etc; ~v OVEtESJ'l uno TWV EVTOA.oo6xc.:iv d:OEA· 
cpwv Bowen Rees, uno TiiV Enlj3A.EtjJL v TOU apxtµT)xavt
KOU K. OutA.A.taµ Pa[U. Ta XPJ'lOtµonoto6µEva yEc.:>Tpu
Tiava E1vat auoti]µatoc; Rotary. 

'H oA.T) Epyaa[a EKTEAELtat µEta EE,atpEnKfic; npo
aoxfic;. Ta yEc.:>tpunava npoxc.:ipoOat Ka8' E.Kaoi:riv 
15- 20 µ., Etc; tp6nov woTE A.i]yovtoc; tou 1936 Ecp8a
aav Etc; j3a8oc; mp[nou 300 µ. Touto 8Ec.:>pE'Ltat aK6µri 
µtKpov j3a8oc; TipoKEtµEvou Ota Tiapoµo[ou El'.Oouc; 

EpEuvac;. 
'Ev tOUTO tc; d:'JtO ta µEXPl toUOE auyKEVTpc.:>8EVTa 

aTotxda Evtaxuum r'j m8av6i:ric; auvavti']oEc.:><; TIETPE· 
A.atocp6pou oi:pwµatoc;. ·o K. Palo Elvat anoA.utc.:>c; 
alat6ooE,oc; O:no ta O:notEA.foµaTa Twv tEA.EuTa(c.:iv 
fiµEpwv. navi:c.:ic; a[ EpEUVat toO E!oouc; autoO d:'Jtat• 
toOat v EE,atpE ttKi'jv npoaoxTiv Kai nEp[oKEtjJt v, ET vat 
E.noµEvc.:>c; EVOEXOµEVOV vex OUVEXL08WotV ETti E'tO<; oA.6-
KA'lPOV, OEOoµEvou µaA.taTa oTL at yEc.:>Tpi]aEtc; 80: 
EnavaA.T)cpSwat v de; nEptoa6TEpa ariµE'la Kai Etc; µEya 
j3a8oc;. 1. tr.. K. 

BIBt\IOrPM>IA - B!Bt\IOKPl~IA 
Tcit cltrcoppiµµoc'!'oc '!'iii; £ll11v1xns µE'!'oc~oupyioc' xoci ii x_p11c;1µ0-

rcoi11a1i; ocu'!'i:iv. :vm'> L!. 11 y. ~ .. I: o u A ! ,? o u, ,X11µ<Kou navE· 
TtlOTT]µiou 'AS11vwv, J3011Sou '!OU ::TEcu110VlKOU XT]µElOU n avETtlO'!T]· 
µ[ou 9EOoaAoviK'lC:· L!.taTptj3T) Enl tittiaKTOpic;x. 9EOoa:<.ovlKT] 1936. 
LXfiµa 8ov. LEA. 40. 

'H µEAETT] au111 cl:noTEAEt chpwc; EVtita~Epouoav ou~j3oA.T)v 
Etc; Tac; ouvStjKac; XPT]OLµo11oti'JOEW<; hoc; axpi'JoTOu µEXP! c;>Y]µEpov 
11po'l6vrnc; •fie; EAAY]V. ~Loµ11xav[ac;. To SEµa H;ayTAEl'!Cll 6:11,0 
11ao11c; 11AEUpcxc;, oi ti£ ouvo5E6ov:Ec; ·Ti ~ µEAE'!l)V mvaKE<; ~va:<.u
OEWV '!WV xpuoaAA[tic.iv, 11p6 KCXl µETa '!TJV Et;aywyl)v '(OU XPU· 
oaAALtiEAa[ou, ti ouoTaOL<; aurnG '!OU'!OU '!OU xpuoaAAt5EAa(ou Kal 
ai mSavai XP'lOLµorroLtjOEl<; au10G, TEAoc; tiE Kal Kuplc.ic; '!cl anc:
'!EAfoµma 11Etpaµc'nc.iv Enl •Tic; XPIJOLµonoltjOEc.:>c; '!WV xpuoaAA L
tiwv we; Al11UOµaT Ot;, El'!E we; ouvtip6µou Tpo~ijc; Etc; Tl)V K'!T]VO• 
Tpo~(av (6pvtS01pocp(av), uno5ELKVUOUV 6:o~aAEl<; µES6tiouc; XP IJOl
µonoti'JoE c.i c; '!WV 6:11opptµµaTc.iv TOUTwv, O:nva 6:vEpxonm ouvoAt· 
Kwc; Ev 'EHati< Eic; 580.000 x:<.yp . E•11o[c.ic;. 

'EK <Ti<: µEAE1Y]<; TaUTT]C: ouvayETal woa 6Twc; Kal 6 A6yoc; 
•fie; nap' tiµtv onwc; Kai Ev •w El;cuTEpLKii> 6:no•ux [ac; '!WV Emµ6-
vwv npoonaSELWV npoc; EKµET<iAAEUOlV '!WV xpuoaAAl5wv 5ta '!TJV 
El;aywy l)v xpuoaAAltiEAa[ou. TOU'!O 6~E[AE'!Cll Kup[wc; Etc; tT)v Ka
Kooµ[av TOG EAa[ou Tournu Kal Etc; TTJV napouo(av 6t;uot;Ewv, wv . 
ti 6:noµaKpuvotc; Sa ~TO µEv E~Lni'J, 11A~v oµwc; Sa EtiT]µto 6 pyEL 
Tota6Tac; oiKovoµtKac; £m~ap6voEtc; ~t0µ11xavonoti'J0Ewc;, &oTE 
ncxoa 6:vaA.oyoc; ETtlXElplJOl<; va ~TO 6:ouµ~opoc;. 'H µEAETT], OUVO• 
tiwoµEVT] 6:116 TlOAAouc; 11[vaKa<; Kai 01tO'!EAEoµaTa 6:vaAUOEWV 
Kai 11EtpaµaTwV, ouµ11A.11poG•m µ£ 11Aouo[av j3tj3A.toypa~(av 6:va
~Epoµev11v Elc; •a TEAEuTata Eni TOG StµaTOc; ti11µootE6µa Ta Kal 
6:vaKOl VWOEL<; mu tilESvoGc; Emo111µ0VLKOU '!U110U, M.A. 

EnILTHMONIKH KINH~l~ 
'Ano •ii<: 1511<: 'lavouap!ou 1937 µntxE< •wv ouvEtiptwv tijc; 

<l>uocKoµaS11µanKTjc; ~xo:<.Tjc; 6 TaKtlKO<; Ka611Y11•T'Jc;yijc; XT]µ~[ac; 
'!WV Tpo~[µwv K. L11Up. raAav6c;, ti11µootEUSEVTO<; TOU OXEHKOU B. 
L!.taTayµaTO<; nEpi tiLOploµoG TOu El<; •>'lv vEav SEoL v TOU. _ 

Ka'!cl '!TJV OUVEtip[av Tijc; <l>umKoµaST]µanKTj<; L XOAij<; TOU na:
VE11LOTY]µ[ou 'AS11vwv •fie; 1511c; 'lavouaptou 1937 O:v11yopEuS11oav 
tiLlicXKTOPEC: 6 K. 'AS. KE~a:<.ac;, Tµ11µa•UPX'1C: Tij<; METEwpoAOYl· 
Kijc; 'Yn!]pEo(ac;, Elli •5 j36:oEL •ii<: Epyao[ac; '!Ou •11Epl •Tic: 5tavo
µijc; •fie; J3poxfic; &va •av LapwvtK6v, Tov 'ApyoALKov Kal tac; vf)
oouc; '!OU No'!. Alya[ou >, Kai 6 K. 9. <l>lVtlKAijc;, Tµ11µaTclPX11c; 
"Cij<; MEuwpoA.oytKijc; 61111pEoiac;, Enl •5 j36:oEt Epyaolac; '!OU c11Epl 
TTjc; 6:Tµoo~mptKijc; mfoEwc; EV 'A8i'Jvmc; >. 




