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AL<PAATIKA f AAAKTQMATA 
( 'l'YXPAI A~<PAATOI) 

'.EO:v 6:yvoo0µEv-r~v €rrox~v Tfjc; O:vaKaAUtjJEW<; 
•wv npw•wv •EXVLKfjc; Ka•aoKcufjc; 6owv , ·~v ap
x~v oµwc; Tfj<;; 6000Tpwo[ac; npoc; TOV OKOTIOV 
Tfj<;; Erci µaKpov OLOTT]PTJOEW<; TWV OOWV ouv6:µE-
8a µETCx j3Ej3at6TT]TO<;; vO: 6:vay6:ywµEv EL<; T~V Pw
µa·CK~V Enoxi]v. 01 Pwµa'i:oL ElVaL EKE'i:VOL, oYnvEc; 
npWTOL OUOTT]µanKwc; ETIEA i]<1>8TJOOV TOO sT]ti]
µaTOc; •fie; nayLWOEW<;; TWV oriµoo[wv 6owv l 
dvaL OE yvwoTO: TO KAOOLKCx AL86oTpWTa 600-
o•pwµa•a OUTWV. 'H npayµanK~ oµwc; 6:v6:
TtTUt;Lc; •fie; 6ooo•pwolac; OT]µEL00Tat O:no TWV 
apxwv TOO napE/..86VToc; atwvoc; , O:cp' ~c; Enoxfic; 
OT]f..ao~ 6 "Ayy/..oc; µ TJXOVLKO<;; Mac Adam ETIEV6T]
OE TO uoaT6TITJKTOV oKUp6oEµa, 6o6o•pwµa TO 6-
n o'i:ov npoc; nµi]v TOU wv6µacrav Macadam. 

'A/../..o ~ OT]µEptv~ Et;Ei\Lt;Lc; Kai 6 j3a8µoc; yE
VLKW<; TEAEL6TT]TO<; TWV ouyKOl VWVLOKWV µeowv l 
(o[wc; OE ~ Elooywy~ TWV OUTOKLVTJTWV oxriµO:
TWV l OLCx TWV 6no[wv ~ TOXUTT]<;; µETacpopO:c; T]U
t;i]8T] KOTOTIA T]KTLKW<;; ,ETIEj3aAOV T~V TI pooapµoy~v 
•wv 60oo•pwµ6:•wv npoc; Tac; no/../..an/..O:c; chm
•i]oEL<; TOO Etoouc; t ournu •fie; . ouyKoL vwv[ac;. ~La 
TWV na/..aLwv AL8ooTpc.0•wv 6ooo•pwµ6:Twv, Ka-
8wc; Kai oLo TOO VEWTEpou ouo•i]µaTOc; Maca
dam, o£v KOTEaTT] ouvaT6V, OUTE ~ TOXE'i:a EK 
•fie; Tptj3fic; cp8op0: v ' 6:noooj3TJ8ft , OUTE 6:vETWTE
pa Ola TOU<;; £mj3a[voVTac; va KaTaoTft ~ K[VT]OL<;; 
TWV 6xriµchwv Ota •fie; €t;ouOETEpc.0oec0c; TWV KAO
VLoµwv auTwv, OUTE 6:K6[lT] v' 6:noµaKpuv8wotv 
a[ EK TOO ouyK/..ovtoµoO TOuTou npoEpxoµEvm 
6:vwµaAlaL Kai va npof..TJ<1>8wotv ouTw TO no/..
AO €/..anwµa•a mo TE E56:qiouc; KOL TOO 6ooo•pc.0-
µmoc;, lOiwc; 6 unEpj3oALKO<;; 86puj3oc; KOL~ €moc.0-
pEUoLc; j3opj36pou KOTO T~V XELµEplV~V TIEp(ooov 
KOL KOVLOpTOO KaTO T~V 8EplV~V ETIOXTJV . naVTa 
T00Ta, CxAAO npo navroc; ~ KOVL<;, ~nc; CxVUtjJOO · 
TOL KOTO TO eepoc; EL<; vecpn, µETaj36:/../..ouoa Kai 
au•ac; Tac; KALµa•o/..oyLKac; ouv8i]Kac; µtO:c; n6-
AEW<; CxTIO uyLEL vwv EL<; 6:v8uyLELV6:c; l npOUKaAEOaV 
T~V EVOEAEXfi µepLµvav TWV mpt T~V 6oonoL[av 
EV YEVEL aoxo/..ouµevwv Ola T~V Et;EupEOLV TWV 
KOTOAA i]A.wv µfowv Et;ouOETEpwoEwc; •fie; KOVEwc;. 

-----
-- ~- -

'Yn6 i:oO K. I.QANNOY r. MnAPt.ANH, XT]µLKOU 
napa i:c;l 'Epyaoi:riplcti 'Ooooi:p(.)ola<; TaµElou Movl
µ(,)v 'Ooooi:p(.)µat(.)V ('Ynoupyelou ~uyKot V(.)Vla<;) .. 

Kai ElVOL yvwoTov TO loTOpLKOV n/..fov Ki]puyµa «6 
n6/..Eµoc; KaTO Tfjc; KOVEW<;» TOO Guglielminetti. 
oto T~V Emrnxlav TOO 6no[ou o/..a oxcoov TO 
npoT]yµeva Kp6:TTJ <!>LAoTiµwc; Etpy6:o8rioav KOL 
npoei3rioav EL<; no/../..O: KOL 5L6:cpopa TIELpaµa•a , 
O:nva KOTa TO µfrAAOV ~ ~HOV KOTEAT]t;av El<; 
T~V n/..i]pwoLv TWV cxnaLTi]oEwv, a'invEc; Eni •0 
OKOTI<{'> TOUTftl npOUT08T]OOV. 'H ELoaywy~ •fie; 
n[ooric; KaL •wv mooE/..alwv Ka•' O:pxoc; uno TOO 
Guglielminetti, TWV uypoOKOTILKWV cXAclTWV KOL 
TWV EK TOO cl:Ka8ap[oTOu TIETpE/..a[ou KCHa T~V 
an OOTat;L v /..aµj3avoµevwv EAa[wv µETETIEL TO l 

•wv 6puKTWV, cpuotKwv KOL Ka8apwv TIETpE/..a·c
Kwv aoq>a/.. TOµa/..8wv aKOA068wc; Kai TWV aocpa/..
TLKWV 5La/..uµ6:TWV TEAEUTa[wc; l unfipt;av TO CxTIO
TEAEoµaTLKWTEpov onA.ov KOTOTIOAEµi]oEwc; •fie; 
K6VEW<;, a A.A.a Kai ouVETEL vav EL<; T~V napa
OKEU~v 0000Tpwµ6:TWV µEyaA. T]c; 6:vrnxfic; KOL 
5LapKElac;. 'H napaoKEU~ EV TOUTOL<; 600-
0Tpwµchwv Kai ~ ouv•iJPTJOL<;; YEVLKW<; auTwv 
KaTa r~v XELµEptv~v nEp(ooov, OTE ~ XPTJOLµo
nofriotc; TWV 6:ocpaA. TLKWV Kat maawowv OUVOE
TlKWV UAWV Ka8[0TOTOL CxOUVCXTO<;, CxTIETEAEL 
np613A.riµa µEya/..ou €vowcptpoVToc;, ~ A.6ot ~ TOO 
6nolou ETIETEUX8TJ ota •fie; napacrKcufjc; Kai XPTJ· 
otµonOLi]crEW<;; TWV 6:crcpaA. TLKWV Kai mcrdwBwv 
yaA.aKtwµchwv l TWV yVWOTWV UTIO TO ovoµa 
«tjJ u x p a t a a <!> a A T 0 l» . 

01 np&TOL, OLTLVE<; foxov T~V tofov •fie; na
pacrKcufic; KOL XPTJ9"LµonoLi]crEW<; ' we; OUVOETl'KWV 
6oocr•pwcrLaKwv u/..wv, TWV 6:ocpaA. TLKWV yaA.a
KTwµa•wv, ElVaL ol 6:oEA.cpot Schade van Wes
trum, ol 6no'i:oL KOTO TO 1910 napEcrKEuacrav Kai 
£cpcpav EL<; TO £µn6pLOV TO CxVTLKOVLOpTLKOV uypov 
westrumit, onEp ~TO yaAclKTwµa EK npo·covTCOV 
6:nocrT6:t;EW<; 100 TIETpEAO(OU KOL UOOTO<;, KOL 
TO 6no'i:ov EXPTJOLµonotiJ8TJ BLO: npc.0TTJV cpopav 
£v 'Ef..j3ETlc;x . Bpa56TEpov napEOKE6acrav ETE
pov yaA.6:KTWµa EK Ka8ap6:c; nA.fov O:crq>aA. T0-
µ6:A.8T]c; KOL uBarnc;, TOO ono(ou EYEV&TO OOKLµa
OTLK~ Ecpapµoy~ KOTa Ta ETT] 1913 KOL 1914. 
"EKTOTE ~ j3toµrixav[a KOL ~ OTIOUO~ YEVLKW<; 
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'tWV CcO$CxA TLKWV yaf..aK-rcuµchcuv EoXOV TOLaU· 
'tT)V ec;et..tc;Lv I WOTE o~µEpov morn de; an:a
crac; OXEOOV TO<; ltpOT)yµevac; xQpa<; EltE(3/..~8T)oav 
we; OUVOETLKat UAaL ap[OTCUV 6oooTpU>olaKC:lV 
[oLOT~-rcuv , O:vnKaTooT~oaom KaTO: µ£ya µepo_c; 
-roe; Ev no/../..o'lc; µexpt o~µEpov XPTJOLµon~nouµE
vac; Ka8apac; 6:0<1>af.. •oµa/..8ac; , moooµ6:t,8oc; K. /.. . 

A'. Ilpr;iTotl UAot\. 

Al XPTJOLµonOLouµEvaL OLCx i~v napaoKEU~v 
aoci>af.. TLKWV yaf..aKTU>µcncuV 6:0<1>af.. TOµa/..8at 
npoepxoVTat oxEoov 6:noKf..ELonKC:i<; EK •fj<; 6:no
OT6:t;ewc; TC:lv 6:Ka8aploTc.:>V ltETpE/..a[cuv. Al t5t6-
'tT)TE<; -rC:iv ltE'tpEAa 0(KC:JV 'tOUTCUV 6:0<1>af.. Toµa/..8C:iv 
ec;apTC:lVTal EK Tfj<; <!>UoECU<; TWV Ee; G:iv nap~
X8T)oav ltE'tpE/..a[wv, EK TOO -rp6n:ou •fl<; 6:n:oon:X
c;ewc; m.JTC:JV Kat EK •fl<; KaTepyao[ac; yevtKC:l<; TOO 
UTIOAE[µµaTO<; Tfj<; 6:n:ooT6:c;ecuc;. 

Ta napaci>Lvooxa ne•pe/..ma ol5ouv 6:0<1>af..
•0µ6:/..8oc;, aYnvec; aVTEVOE[KVUVTaL ot ' 6oooTpc.:>
cr[av , EVft> TO n:apa<1>tvoao<1>af..ToOxa Kat •¢ 
6:0<1>af..-rouxa, we; dvat ta TOO Mec;LKOO, •fl<; BEVE
Z:oue/..ac; K.A., o[oouv 6:vn8hc.:><; 6:0<1>af.. T0µ6:/..8a<; 
6:n:of..6Tc.:><; E.voEOEtyµevac; oL' 6ooo•pwo£av. 'A
voA6ywc; ec; a/../..ou TOO f3a8µoQ cmoot6:t;ecuc; TWV 
TIETpE/..a[cuv ,/..aµf36:voVTat ev •0 uno/..elµµan 6:n:o
OT6:c;Ecu<; 6:0<1>af.. T0µ6:/..8aL ow<1>6pc.0v <1>uoLKC:ly 
npo naVToc; COLOt~T(.o)V, ~TOL oT)µE[ou ·~~ecuc; , 
OLELOOUTLK6TT)TO<; , Ef..aonK6TT)TO<;, ltUKV6TT)TO<; , 
K.A. 'A/../..a Kat 6 •p6noc; 6:ttOOTOt;E(.o)<; TWV ' 
6:Ka8ap[on.0v ltETpE/..a[wv €mop<?: oumwo~c; bit 
TOO TEALKOO npo·(6VTO<; , /..aµf3ovoµevwv ota µEv 
•fl<; na/..atO:c; an' EU8E[ac; ~ 6:ouvExoOc; 6:nooT6-
t;E(.o)<; 6:0<1>a /.. TOµa/..8C:iv n /..ouo[cuv ere; 6:0<1>ahevLa, 
OLO OE •fl<; VE(.o)TEpa~ 6:ltOOT6:t;ewc; EV nupymc; 
UltO µeyLoTOV. KEVOV Kat µE T~V f3o~8ELaV uopa
TµC:lv, /:STE CcltaLT00VTat OT)µaVTLKC:l<; xaµT)AOTEpat 
8EpµoKpao[at , 6:0<1>af..Toµa/..8&v ltTCUXWV Et<; 
6:0<1>af.. TEVLa, 6:vn8hwc; /:Sµ(.o)<; n/..ouo[cuv etc; 
6:0<1>aATLKCx 6t;fo. Al TEAEUTaiaL aurnL 6:0<1>af..
T0µ6:/..8at µETaTpEnovrnL E[<; yaf..aKTc1iµma EU
Kof..c1l•epov TC:lv npc1iTCUV . Al avc.:>TEp(.o) t5L6TT)TE<; 
ouvaVTat n6:/..LV v' 6:/../..oLcu9oQv, M:v ~ 6:0<1>aho
µ6:f..8T) 6t;ELO(.o)8fj OLCx Tfj<; €µ<1>uo~oECU<; E[<; T~V µa:
Z:av Ta UTT)<; 8Epµo0 O:Epoc;, l:Sonc; npooo[owv 
6l;uy6vov E[<; TOU<; EV auTfj <hopeoTOU<; uopoyo
v6:v8paKa<; ~ Kat 6:$CXLQ..WV t'.J5poy6vov EK KEKOpE
crµeVU>V npoc; OXT)µancrµov uoaTOc;, we; EV •0 Ka
TCUTEP(.o) (KaTO: Hubbard) TUTCcp €µ<1>a[VETat, 

CH 2 CH 2 CH 2 

H .COCH. H 2COCH. CHOCH2 2 +o= +H~ 
H 2C CH 2 H 2C CH 2H 2C CH 2 

CH 2 CH 2 CH2 

OLOEL /..af3~v E[<; ·~v TCapacrKEU~V [5LatTEpac; Kat 
µO:/../..ov TCEprn/..61<0u ouv8foEc.:><; 6:0<1>ahoµ6:/..8T)<; 
xapaKTT)pLZ:oµEVT)<; EK Tfj<; µELcuµEVT)<; Kat EV TCOA
/..oic; av(.o)µa/..ou e/..aonK6TT)TO<; E[<; TO<; 5LaKU
µ6:vcrEL<; Tfj<; 8epµoKpoo£ac; . 

'H µaf..6:Kuvcrt<; TE/..oc; OKAT)pC:iv 6:0<1>af..wµa/..-
8C:iv OLO TWV f3apE(.o)V EAO((.o)V 65T)yEi EL<; crnci>af..
TlKCx TCapaoKeuaoµa•a otaci>epoVTa O:va/..6y(.o)<; 
Tfl<; <!>UOE(.o)<; TWV XPT)OLµonOLouµevwv e/..a[(.o)V. 

'Et; OACUV TWV aVCUTEpCU TtpOKUTtTEL , on al 
C0L6TT)TE<; Kat 5~ al 65ooTpC:.UoLaKaL TWV 6:0<1>a/.. n
KWV yaf..aKTCUµ<hc:.uv Et;apTC:lVTat OXEOOV 6:no
KAELOTLKC:l<; EK •C:iv t5LO•~•c:.uv •C:iv npoc; yaf..6:K•c:.u
crtv XPT)OLµonoLOuµtvc:.uv 6:0<1>af.. TOµa/..8C:iv .'H XTJ· 
µLK~ en[crT)c; a6v8EoL<; TC:lv 5t ' oloi.Jo~noTE •p6nou 
TCapooKEUa~oµevc:.uv 6:0<1>a/..•oµo/..8C:iv KOL ~nc; 
µtxpt o~µepov €t..axLorn EXEL µeAETTJ8fj, €mop<?: 
KaTCx µ£ya µ£po<; Kal ETil TOO Tp6TCOU ltapaOKEUfl<; 
Kai Eltl TWV [5LoT~rc:.uv TC:lv 6:0<1>af..nKC:iv ya/..a
KTc:.uµ6:rc:.uv . ~T)µEL00µEV an/..C:l<; TOV aA/..c:.uc; TE 
EµTIElplKOV Tp6nov Olaxc:.uptcrµoO TWV OUOTaTLKWV 
TWV 5La<1>6pwv 6:0<1>ahoµa/..8C:iv (Richardson). 

a) Ma/..8EVLa (Malthenes), ouo[OL OLOAUTal 
E[<; TOV 5L8Et6:v8paKa Kat de; TOV TCETpEt..a·(KOV 
a[8£pa . 

(3) 'Acrci>af..TEVLa (Asphaltenes), ouo[m 5La/..u
Ta1 e[c; TOV 5t8EL6:v8paKa , 6:5t6:/..UTOL OE EL<; TOV 
TI:ETpEA':l 0LKOV aL8Epa. 

y) Kapf3EVLO (Carbenes), ouo[aL 5La/..urnt 
E[<; TOV 5t8w:Xv9paKa , 6:5t6:AUTOL BE E[<; TOV TE 
Tpaxf..c:.up6:v9paKa 

5) Kapf3o"l5ta (Carboides), ofo[m 6:5t6:/..uTOL 
etc; TOV oLeEL6:v9paKa Kai Etc; TOU<; AOLltOU<; 6p
yaVLKOU<; 5Laf..6Ta<; . 

B'. I;uci-roee11s -rr;iv 1Xci~ot.A-r1xr;iv yoe.Aotx.-wµiX.-iNv. 

Ta EL<; ·~v 65ooTpc.:>o[av XPTJOLµonoLOuµeva 
yaf..aKTc.i>µa•a ouv[oTaVTm EK owµano[wv 
6:•<1>af..T0µ6:f..8T)<; . TWV Kaf..ouµtvcuv µLKUAAU>V, 
EUplOKoµevc:.uv EV aLc.:>p~OEL EVTO<; u5aTO<; Kat µE 
6:vaf..oy[av 50 µepC:iv ouv~9wc; 6:0<1>a/.. •0µ6:f..8T)<; 
Kat 50 µEpC:iv u5awc;' TO 6n:ol'ov Kai CcTtOTEAEi 
T~V OUV£Xfl $6:0LV 

Ta 6:0<1>af..nKO: TaOrn yaf..aK•wµa•a (tiJuxpat 
aoci>af.. TOL) O:v~KOUV Etc; TOV TUTI:OV «EAatOV EVTO<; 
uooTO<;» , altOTEf..oOvTaL 5€ 6:no •iJv 5L6:xuTOv 
<1>6:0LV, ~TL<; elvat Tt6:VTOTE Ti 6:0<1>ahoµ6:f..8T), Kai 
6:no ·~v OUVEXfl ~ KAELOT~V <J>OOL v ' TO uoc.:>p. EVTO<; 
TOU 6no(ou Eup(OKETal ~ 6:0<1>af.. T0µ6:f..8T) 01 axu
TO<; EV AETtTOTaTcp 5wµE.pLoµQ 

KaTa T~V [.1T)XaVLK~v (5t ' O:vo5E6oE(.o)<;) ouµ
ltUKVC:.UoLv TWV µop(wv TETT)KU[oc; 6:0<1>af..TOµaf..-
8T)c; Etc; 8epµov U5wp Em-ruyxavETat ~ no:pa
OKEU~ KOAAOEL5o0c; 5taf..6µaTO<;, Kot T00To 5L6n 
~ 6:va5EUoL<;: ouµ~OAAEL etc; T~V KaT6:TµT)OLV Tfj<; 
TE<T)KU[ac; 6:0<1>a/.. •0µ6:f..8T)c; ltpo<; oxT)µanoµov 
µLKUAACUV Kat OUVETtC:l<; Etc; n)v aU~TJOLV Tfj<; Ec;c:.u 
TEplKfl<; Enl<j>OVE[ac; auTC:JV. METCx ·~v apoLV Tfl<; 
µT)xavtKfj<; E.vepyetac; TCapaµevEL µETat;u O:f..f..cuv 
ltpO TtaVTO<; ~ µETa~u µLKUAACUV Kat ltEpLEXOVTO<; 
uypoO (u5wp) Em<j>aVELaK~ T6:0L<; (tension inter
faciale, Grenzflachenspannung) , ~ 6Tto[a 'tE(VEL vex 
µrn.0on T~v E~C:.UTEpLK~v Em<j>6:VELav •C:iv f.v atc:.up~
OEL EUplOKoµevc:.uv µLKUAACUV ' TOUTEaTL cruµ~6:AAEL 
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EL<: tr')v OUVEVC.UalV TtAElOVC.UV µLKUAAC.UV ETtL TO auto 
KaL µ£xpl f3a8µo0' Ev8a tEALKw<: ETIEPXEtaL ij KpoK
Kl5c:umc; (5Laan:aaL<;) TOO KOAAOEL5o0c; 5LaA6 · 
µarnc;. Etc; tr')v TtEp[TttC.UOLV TOUTT]V AEyoµEv, on 
to yaA.aKtc.uµa ~Jvm 6:ata8€c; . Katc'x taOta ta 
aacpaA. nKcl yaAOKtwµata 5€v dvm 5uVatOV Vcl 
napaOKEUaa80.'lal l:'>La µ6vou uf>atO<; nap(atOTOl 
avayKT] XPTJOlµOTtOlTJOEC.U<: EV5Lap£aou nvoc; ac.0-
µatoc; , toO A.Eyoµevou «cpop£c.uc; yaA.aKtWOEC.U<;», 
oanc; EXEL OKOTtOV, O:cJ>' tvoc; µ€v va 5lEUKoA.uvn 
KOL EmanEuan tT)v tµfjoLv twv µLKuA.A.c.uv 5La rwv 
µT]XOVlKWV µfoc.uv , acp' EtEpou 5£ vex ec;aocpa
A,[an n'Jv µovtµ6tT]TO tfjc; KOTOOTcXOEC.U<: TOUTT]<:. 
~tot vc'x ata8EponoLijan to yaA.aKtc.uµa . 

npoc; toOto 5fov 6 cpopEuc; outoc; 1ov vex Etvm 
5LaA.ut6c; de; to 05c.up , t] touA.axLotov Em5EKn
KO<: A.rntotatou 5LaµEplaµoo Evtoc; toO 05atoc; 
KOL 2ov vex EXTI tT)v LKOVOTT]TO oxriµanaµoO 5L' 
En:a8po[aEc.u<; nEptt; TWV ac.uµan5[c.uv tfj<: O:acpaA.
toµaA.ST]<: npoatatEUTLKOO uµevoc;, 6:vnppono0v
to<; tr')V EmcpaVElOKTJV tCWlV µLKUAAC.UV - u5atoc;. 

'O npoatatEUTLKO<; outoc; uµr']v EXEL KUplW5T] 
oriµao(av , 5t6tL O:cp ' tvoc; µ€v µawvEL tr']v Em
cpavELaKr')v taaLv µLK6 A. A.c.uv-05atoc; KOL Kata 
auv£nELav 5LEuKoA.uvEL tov A.Entov 5LaµEpLaµov 
tfjc; aocpaA. toµ6:A.8T]c; EVtO<: toO 05atoc;' acp ' ht
pou 5E napEµno5[Z:EL tr')v auvtvc.uaL\I rwv µtKUA
A.c.uv , t6aov 5La tfjc; A.Emfjc; µEµf3pavric:, ~nc; nE
ptf36A.A.EL auta , oaov KOL 5La toO TtapEµf3aA.A.o
µ€vou r']A.EKtplKOO O:pvT]nKoO cpopt(ou, to onoTov 
KOL anc.u8Et taOta . 

'0 OXT]µanaµoc; toO npoatatEUTLK00 uµ£voc;, 
6cpEtA.6µEvoc; EL<; cpatv6µEva npoapocpijoEC.U<;, auv
rn6:yEtOL tT)v XPTJOLµono[T]OL v uA.wv Euma8ijtc.uv 
npoc; tc'x cpmv6t1Eva taOta, EK toutou 5£ Ka1 T) 
tponr') npoc; oua[ac; KOAA0El5o0c; µopcpfjc; t] ou
a(ac; µEyoA.ou µoptaKoO f36:pouc; . Etc; tT)v ta
E;tv raur~v auµnEptA.aµf3avovtal 6:Kptf3wc; o1 XPTJ· 
mµonotouµEvot EV EupEt<;X KA.(µaKL auvij8EL<: 06:
nc.uvE<;, prinvoa6:nc.uvEc;, 8ELc.uµtva EA.at a , Z:EA.a
tlvm,. AEUKwµata, KaZ:ETvm , O:µuA.ov , O:pyLAAOL 
KOAAOEL5Et<; , KOVL<: A.Lyvtrwv Kai aTtELpa El5LKCx 
oxEnKc'x napaaKEUaaµata npoa1atw6µEva 5t0: 
npovoµ[c.uv . MEtaE;u oµc.uc; OAC.UV TOUTC.UV' oi aa
Tt(.UVEC: dvm EKEtVOL, o'(nvEc; TtAElOtEpov vOv XPTJ
oLµonoLOOVtOL , 5L ' 6 KaL tF.AEt6tEpov EµEAEtr']-
8T]aav, L51c;x uno twv Ramsden, Bancroft , Lang
muir . Kai Harkins. 

T c'x µ6pta 1 we; yvc.uat6v 1 TWV oanwvc.uv auv[
OtaVtOl O:rco µaKpc'xc; O:votKtac; aA.uaac;, a'(nvEc; 
TtEptexouv tT)v aA.KUALKT'jv O:cp ' tvoc; pCZ:av , O:cp ' 
h£pou 5£ tr']v KOpf3ot;uA.LKr')v uno µopcpr']v &A.atoc; 
Vatp(ou 'Eav TT . x. A.6f3c.:>µEv TOV aanc.uva toO 
atEOTLKOO 6t;foc; , CH,. (CH 2) 10 .COONa, KOL npoa-
8tac.:>µEv EL<: 8Epµov l:'>LaA.uµa tourou tEtT]KUTav 
aacpaA.toµaA.ST]V , ta µ6pLa toO a6:nc.uvoc; , anva 
Sa Ena8po"w8waLV ETtL tfjc; EmcpavE(ac; TWV ac.uµa
n5(c.:>v tfjc; O:a(J>aA. rnµc:XA.8T]<;. A.aµf36:vouv 8foLv 
µnat;u tfjc; 5taxc.:>pLZ:o6al']c; tr']v O:acpaA. toµa A. 8TJV 
KOL TO 05c.up Emq>aVE(ac; KOL 5r'] Kotc'x tp6nov ! 

QOtE ~ µ£v 6:A.KUALKTJ p[Z:a, CH 8 .CHi .. : ., v:c'x 
napaµevn npoc; tr']v µO:Z:av tfjc; O:acpaA. toµaA.-
8T]c; , ij 5£ Kapf3oE;uA.LKiJ , COON a, npoc; tr')v toO 
UOato<; (ax. 1). 'H ETI:L<J>a~EtaKr') Kata OUVETTELOV 

- -- :_---==- -==.- .:_ _:;----__: _._ - - -

:2: x. 1. 
(Kat a L. Meunier). 

tame; O:ocpaA. roµaA.8TJ<: - OOatoc;, ~nc; E t:vm axEn
KWC: µEyc:XA.T] ,O:VnKa8[atatm UTTO h£pm;: ETtLcpaVEl 
aKfj<: taaEc:uc;, tfjc; COONa-u5c.lp , ~nc; ElvmnoA.6 
µtKpa. 'Jofov tfj<; µELWOEC.U<; tfj<; EltlcpavELaKfj<; ta
OECU<; aocpaA, 10µ6:A.8T]<; - UOato<; 5Lc'x tfj<; nap£µf3o
Afj<; aanc.uvouxou 5LaA.uµatoc; A.aµf36:voµEv , EO:v 
A.af3c.uµEv UTI ' otpLv tr')v t<'.xatv f3EvZ:oA.(ou - 05atoc;, 
~TLC: 1 ooaa 35 dynes av EU a6:Ttc.lVOC: . n(TITEL EL<: 
µ[av dyne l:'>Lc'x tfjc; npoa8iJKTJ<: µtKpfi:c; noa6tT]tO<:· 
aanc.uvoc; . Lila TOV A.6yov TOUTOV ~ Katc:XtµT]OL<: 
acp ' EVO<: tfjc; aacpaA.rnµaA.8T]<: El<: µLKUAA,0 KOL ij 
ata8Epono(T]al<; O:cp ' htpou tfjc; KOAAOEL5o0c; Tau
tT]<: KOTOOTCxOECUc; 5LEUKOAUVETOL oriµaVtLKWtata . 

'0 OXT]µanaµoc; E~ &AA.ou cpopt(ou TJAEKtpL
KOO (ox. 2) µEta~U µLKUAAC.U'\I KOL u5atoc; napEµ-' 
no5CZ:EL tr')v OUVEVc.lOLV TWV npwtc.uv 1 we; O:pvrin-· 
KW<: TJAEKtpLaµevc.:>v ; EVEpywv our(;) EL<; Tr')V OL 0 

TJAEKtpoµoptaKfj.<: laoppon[ac; 5tatiJ.PTJOLV Ev a l c.u
pijoEl Evtoc; 'toO 05arnc; twv ac.uµan5(c.l:V tfjt; 
aocpaA.toµO:A.8T]c;. 'A'AA.c'x KOL auµnuKVC.UOlC: TWV 
[:iOp[c.uv toO · uoaToc; napatT]pEttal, &nva 'l:OTE 
oxriµatCZ:ouv npootaTEUnKOV uµeva 1 we; EV Tc;'> 
OX· 2 Eµcpa(VEtaL. . 
- ETvm np6oriA.ov EK twv O:vc.u, an ij' npoo8ij
KTJ EL<; O:ocpaA. TlKOV TL yaA..Cx!<Tc.:>µa oua[ac; 6:vn-
5pwaric; µETCx TOU npootaTEUTLKOU uµtvoc; 56va
tal vc'x ETt

0

lcptpn O:µwov l<pOKK[5c.lOLV (5L6:ana
o iv) T.oO yaA.aKtc0µatoc; . To olv6nvwµcx n :x . • 
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Etc; TO oTtoiov 6 oc'.mcvv Elvm 5La/...ut6c;, Emq>epEL 
TTJV aµEOOV OLaOTtaOLV TOO yaAaKtwµatoc; Ota 
tflc,: 5LaA.6oEcvc; TOO TtpootatEUtLKOO oaTtcvvo6xou 
uµevoc;, OL 0 OU TtEpl[3CcAAOVTCXl tO: ocvµatCOla tflc; 
aoq>aA toµ6:A.8ric; . nEp[oOELa a/...at0c; ETI[OTJ<; 1 fi
ne; npoKaAEi TTJV ouyK6f...ATJOLV toO oan:.vvoc;, E-

:;::--:- -- . -=--= 
-;:_. -~=- n;p~~)'\\-';.-tclU"l:O~-=- - --~~ = = =--::=__-::..= (H2 0 GV l.H\t.ftUU.YWfA t.VO".)..=- .=_-:;:_ -:::::.::: 

- ---- ,- - _ _L ----. -r- -,---
:::_!'nO.:;..u"l:OS 'fO:.Gl<;::-- - = ~~- "'f"'1V 'fOP,C.~~=.:::-
- - · -- - .::: ~C:X.J~l.l"l:WO~=-: 

-- ---· 

--------------

:Lx. 2. 
( Ka16: R. Wilhelmi). 

mopc;x woo:6TCU<; ent TOO oo:ncvvo6xou uµevoc; µ€ 
O:noTef...EOµo: TTJV otO: 5taon6:oEcvc; KO:To:otpocpi')v 
t00 ya/...O:Ktwµo:t0c; . Ouo(CXL €~ a/.../..ou EmopwoCXL 
ETIL toO TJAEKTplKOO cpopT(ou, we; 6~eo:, TJAEKtpo
A6To:L, K0:8c.0c; Kat uf..CXL npoKo:/..oOoCXL OXEtLKTJV 
µE(cvoLv fl o:u~TJOLV TOO PH , ouvEnayovto:L Kat 
OUtCXl TTJV OtaOTIO:OLV Ka( OUVETIWC,: TTJV Kata
Otpoq>i')v tflc; Kof../..oELooOc; ouoTCcOECV<; TWV 6:
oq>o:/.. nKwv yo:/.. o:Ktcvµatcvv. 

'H EKAOYTJ tvoc; cpopecvc; yo:f..o:KtwoE·cvc; 5LO: 
tac; 6:ocpo:A. toµ6:A.8o:c; oev dvCXL OUVO:T~V no:pO: 
µ6vov ·rtELpo:µo:nKW<; vex 6pLo8fi · OlOTL EXEL aµE
oov oxfotv Kai O:no 6:n6t!JEcvc; 6:K6µT] O:vo:/..oy(o:c; 
µ€ ti')v q>60Lv tflc; XPTJOLµonotouµevric; 6:ocpo:f.. To
µaf..8TJ<; I tfl<; ono(o:c; tO: OVO:AUTLKO OTOLXEio: OEoV 
va Ef..eyxcvvto:L TO:KTLKwc; . 'Aocpo:f..Toµa/..8o:t 5to:
cp6pou not6tTJTO<; Exouv avayKTJV Ttpoc; yaf..aKtcv
oLv Kat 5lacp6pou q>60ECV<; cpopecvv yo:AO:KTWOECV<; 1 

fl TOUACxXLaTOV OLaq>opov 6:vaf..oy(o:v €voe; KO:L tOO 
O:UTOO cpopecvc; . A! TtEtpE/..o:"(KO:L Tt . x. aocpaf..To
µa/..8o:L TtEpLEXOUV EV µLKp<;X fl µEyat..n avo:/..oy(<;x 
vo:q>8EVLKCx 6~EO: . TO: 6~ea TO:UTO: µEta KO:UOTL
KOO VO:Tp(ou oCOouv OAO:TO: VaTp(ou , anva 56-
VO:VTCXL µexptc; EVOC,: OT]µE(ou Va nal~ouv TOV p6-
A.ov cpopecvc; yaA.o:KtcJOEcvc; . OuTCV o' E~TJYELTal 
OlO:Tl O:ocpo:A. t0µaf..8CXL nvec; oCOouv yo:/..aKtcJµo:
TO: KO:TCx TO µO:/../..ov fl ~HOV EUOtcx8fl Ot' c.m/..flc; 
avaTapa~Ecvc; o:utwv µETO: oto:/..uµaTcvv ~o:uon
KoO VO:Tp(ou, we; ETVo:l Tt .x . 6 t6Ttoc; OLELOOUTLKO
TT]TO<; 180/200 tflc; 'EtCXLp(o:c; Shell, OLO: toO 
oTto(ou ouv~8cvc; T) EAATJVlKTJ [3toµrixav(o: Tto:pa
OKEUCxsEl aoq>aA tlKCx yo:A.O:KTWµo:ta . 'A vn8hcvc; 
6 t6noc; 80/100 Ka8wc; Ko:t 6 foxatcvc; doaxeetc; 

Etc; to €trn6ptov t6noc; 180/200 Tflc; o:utflc: 'E-rCXL
p(ac; OEV KO:tcvp8c.J8Tj vex yaf..aKTOTCOLT]8WOL OLCx 
TOO uno twv 'E/..?,~vcvv [3LOµrixavcvv ouv~8cvc; 
XPTJOtµoTtotouµevou 5lo:/..6µo:toc; Ko:uonKoO va
Tplou , we; q>opecvc; yo:/..O:KTWOECVC,:. 

'AvE~apt~TCVC,: oµcvc; to6TCVV KO:l at YEVLKO:i 
t0t6TTJTEC,: TWV aoq>o:f.. toµa/..8wv , KO:L OTJ TJ TCEplE
KtlKOTTJC,: O:UTWV de; cXKOpEaTOU<; fl KEKOpEOµE
vouc; uopoyovav8paKac;, ETClOpoOv OT]µO:VtlKWC,: 
Ent tflc; 1KaV6TTJtO<; autwv npoc; yaf..aKTCVOLV, 
OlOtl T) Emq>aVELO:KTJ TOOL<; µt1<6A./..cvv - uoat0c; Ot, 
aoq>af.. Toµa/..8ac; µet' CcKOpEaTCVV u5poyovav8pa
KCVV ElVCXL 5Laq>opoc; tfl<; OL 0 aoq>a/.. rnµa/...8ac; µE
TO KEKOpEoµEVCVV TOl06tCVV .'E~ a:/,/..ou 6 tp6noc; 
XPTJOlµOTIOl~OECV<; mo cpopecvc; yaA.aKTWOECV<; 
no:lsEL oriµavnKov p6/..ov otO: to tEALKov npo'C6v. 
npoKElµEVOU TI. X· TIEpl XPTJOLµonoL~OECV<; oancv
voc; 1 OUVO:TCXl vex EXD OT]µo:o(av 1 EO:v out0c; EXPTJ
mµonot~8T] EV Ola/..6µan EVTOC,: 8epµo0 uoat0c; 
fl EV OLaAUµan TOO A.mapoO 6~foc; E(c; TTJV TETT]· 
KUiav aocpaf..Toµ6:/..8T]V KO:L Tfl<; o6oac; de; TO 
8Epµov uocvp npo Tflc; 6:vaµ(~EWC,: . MT]XO:VlKO:l 
ETILOT]<; ETClOpaoELC,:, we; T) EKAOYTJ TOO avaµlKTfl
poc; , no/...uotp6cpou fl 6/..tyooTp6cpou, T) XPTJOLµo
no(T]OL<; EtOtKWV µ6/..wv no:paoKwflc; KoA./..oElOwv, 
0 XPOVOC,: avaµ(~EWC,:, TJ 8EpµoKpao[a K.A.ETClOpoOV 
KaTO: noA.u etc; TO tEAlKOV npo'C6v . TO: cpmv6µEva 
taOTO:, yvcvotO: &/..A.we; TE, OltOTEAOUV xapo:KTT]
ptonKO: yevtKO: TWV Ko/../..oEtowv 5lo:/..uµfrrwv, µT) 
OtEUKpLvLo8evto: Etoen EnapKwc;. 

r·. 'I~i6't'll't'ES· 

A! t5t6tTJtEc; Kat 6 Ef..Eyxoc; twv aocpo:A. nKwv 
yo:f..aKTCVµchcvv 1 t5Lo:[to:to: CcTIO 6:n6t!JEWC,: 600-
0TpWOLCXKfl<; 1 EXOUV 6:no:oxoA.~oEl KO:l ano:oxo-. 
/..oOv ~OTJ no/..Aouc; Et5tKo6c;, npo Evoc; 0€ Kai T)µl- · 
OEOC,: houc; ouvf1/..8EV EV naptololc; KO:l EtOLKOV 
npoc; t00to OUVEOplOV. 

A1 onouom6tEpm EK twv 6oootpwOLaKwv 
tOLOT~TUlV TWV 6:ocpaf.. TLKWV yo:f..o:KTWµcnwv d
VOL at CxKOAOU8oL : 

1) ' lf,WOE<; . Etvm yvwot6v, on 6:ocpaf..nK0: 
ya/..aKtc.0µaTa f..Ent6ppEuota 5tappfouv rrpoc; 
TCx pEi8pa TOO ooooi:pc.Jµo:TOC,: npoKELµevou TIEpl 
ena/..E(l!JEWV , fl npoc; to [36:8oc; to6rnu npoKEtµe
vou TIEPL €µnonoµwv . fa/..aKtcJµo:to: avn8hcvc; 
nuKv6ppwota €~ultaKo6ouv xpflotv µEyo:A.utE· 
pa<; TI006TT]TOC,: ya/..O:Ktc.Jµat0<; CcVCx µ 2 , fine; K0:-
8tot<;X 6:o6µcpopov otKovoµLKW<; ti')v XPTJOLµono[T]
otv O:UTWV 1 6:/../..0: KOL ouµ[3a/..f..EL Etc; TTJV [3po:
OEicrv ot6:ono:OLv mo yo:/..aKtc.0µatoc; ent tflc; 
6000 I we; KO:TCVtEpW 80: CxTCOOE(~wµEv. 

napa to on oµcvc; TO t~wOEc;' TWV ya/...O:KTQ
µ 6:tcvv El vat Kata tO: avcvtep<.v KUptc.0oouc; OT]· 
µao(o:c; ooootpwoLO:KOV OTOLXELOV KO:l 6 npoooto
ptoµoc; tournu oL6: nvoc; t~cvooµ8tpou (Redwood, 
Say bolt, Engler K.A.) /..(av EUXEP~c;. T) avaypo:cpi') 
EV t06t0tc; tournu Etc; Tac; ETILcr~µouc; npooLaypo:
cpO:c; twv 5to:cp6pwv Kpatwv o€v E8EOn[o8TJ Etoen. 
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To lt;w5i::c; yal-aKTc0µm6c; nvoc; Et;apTO:Tm 
ano nf-i::[oTouc; rcapayovrac; , µeTat;u Twv ono(wv 
ol onou5aL6Tepol ElVCXL o[ cXKOAOU80L : 

a) To tt;w5Ec; Tfjc; ouvi::xoOc; cpaaEc:uc;. 
[3) 'H ltEpLEKTLKOTr]<; El<; aocpahoµaf-81']V. 
y) 'O f3a8µoc; Tfjc; AETCTOTT]TO<; TWV oc:uµan-

5[c:uv Tfjc; EV 5wonop{?: aacpat-rnµO:t-eric; KOL 
5) 'H cpuotc; mhfjc; rnur11c; T* O:ocpaho

µO:t-811c;. 
'O Hatschek µEAETWV TCx KOAAOEL5fj OUOT~

µora TUTIOU uypoO EVTO<; uypoO napi::r~pl']OEV ' 
on OTaV 6 oyKoc; TOO npc0TOU crnorEAfj ra 50 °/o 
TOUAaXLOTOV TOO OALKOO oyKOU TOO ouo1~µaTOc; , 
unapxEl oxfotc; µi::rat;u TOO tt;c05ouc; µ, TOO ya
AaKrc0µaTOc; , TOO tt;c0oouc; µ Tfjc; ouvi::xooc; cpa
ai::wc; Kai TOO !-6you cp TOO oyKOU rfjc; OLOXUTOU 
cpaaewc; rcpoc; Tov 61-tKov oyKov mo ouor~µarnc; 
-EL<; r~V TIEplTITWOLV 5l]AOV6n aoq>aA TLK00 ya;\a
Krc0µarnc; , Tfjc; rtEplEKnK6r11TOc; de; 6:0¢aATOµaA
e11v. T~v O'XEOlV raUH}V 6 Hatsch ck Ka8c0pl0E 5ta 
. - . µ rou tUTIOU : µ, = 

1- cp 1/s 
'H Et;ETOOl<; TOO TUTIOU TOUTOU 5ELKVUEl, on TO 

1t;w5E<; E:voc; aocpaA tlK00 yaAOKTc0µaTO<; µ, TCOL
KlAAEl 6:vat-6ywc; ToO lt;c05ouc; Tfjc; ouvqoOc; cpa
oi::c:uc; µ Kai Tfjc; rtEplEKtlKOr!']TO<; cp EL<; <'xocp:r;\ TO
µal-8T]V . 'Et; O:A.A.ou , 5t ' EV KOL TO aura ya;\a
KTC:Uµa, TO lt;w5Ec; TOUTOU au<;avEL YEVLKW<; µETO 
Tfjc; AEnr6TT]TOc; TWV oc:uµan5(wv tfjc; EV 8Laono
p~ <'xocpahoµc'.xA.811c; ' EKTO<; TOUTOU Et;apTO:rnL 
Kai EK Tfjc; TpLf3fjc; rwv µtKUAAC:UV E.rct TOO rc~ptE
xovTOc; uypoO, Ka8wc; ETC(OT]<; KOL EK Tfjc; µETat;u 
TWV µtKUAAC:UV Tplf3fjc; . ' Eav KOTCx raOra aUE;~oc:u
µEv T~V AETCTOlT]Ta TWV µtKUAAC:UV yal-aKrc0µaT6c; 
nvoc; Kai KaTCx ouvEnEtaV T~V Et;WTEptK~V E.m
cpavELav auTwv , To µev tt;w5Ec; Tfjc; auvExooc; cpa
oEc:uc; EAclXLO'Ta µETaj3aAAETOL, 6:vn8ETW<; oµc:uc; 
~ Tptf3~ TWV µtKUAAC:UV ETIL TOO TIEplEXOVTO<; u
ypoO , Ka8wc; KOL ~ µErnt;u OUTWV TpL[3~. aut;a
VOUOL O'l"]µOVTLKW<; µe CXTIOrEAEaµa T~V aut;T]OLV 
TOO Lt;c05ouc; TOO yaACXKTc0µaTOc;. 

, At-A.a ~ aut;T]OL<; tfjc; AETCr6rl]TO<; TWV µLKUA
AC:UV O'UVETiayETOL avayKo(c:uc; KOL µEyaAUTEpav 
npoop6cp11otv cpop£wc; ya A. oKTc0oEc:uc; E.rci Tfjc; Em
cpavE(ac; auTwv , O:pa KOL µETaf3oA.~v Tfjc; ouv8£
oEc:uc; Tfjc; OUVEXOO<; cpaoEc:uc; , ~nc; TiaALV Eltl<J>EpEL 
5wcpopac; yEvtKwc; Twv ouvTEAEaTwv TP~f3fjc;. 

T£!-oc; To tt;w5Ec; TOO yal-oKTc0µaTOc; €t;apT0:
TaL' we; E'lnoµEv ' KOL EK Tfjc; cpuoEc:uc; Tfjc; EV OUT<{) 
TIEplExoµ£vric; <'xocpaA TOµat-eric;: A TCO LKOVOO xp6-
vou EXEL napaTT]pl]8fj, on TCx yal-aKTc0µaTa Ev[c:uv 
aocpahoµat-ewv ElVaL TCAEOV TCUKV6ppEUO'Ta 
yal-aKTc:uµarwv a!-1-c:uv 6:ocpa!-TO~ta!-8wv, µo!-o 
v6n aµcp6TEpa OUVLO'TOVTOL EK TUTCC:UV aocpaA. TO
µa!-8wv TWV auTwv auv~Swv ava!-unKWV aTOL
XE(c:uv' we; 5mo5UTLKOTl'ITOc;, OT]µE[ou n'JC:Ec:uc;, Eltl 
µT]K6voEc:uc; K.A f1La TOU<; 6:vc:ur£pw t-6youc; TO 
[t;w5E<; T0.:V aocpaA TLKWV yaAaKTWµaTC:UV 5€.v 6:
vacpEpETaL Elc; Tac; €.mo~µouc; npo5Laypacpac; , 

TI apex µoVOV , on Ta0Ta 5fov VCx ElVOL pEUOTcX 
KOL 5~ TOOOV ' WOTE vex Ka8(crTOTOL 5uvaT~ ~ 5La 
TWV O'l:.JV~8wv µT]XOVLKWV µfowv tpEKOOLc; au · 
TWV . Al TEAEUTC(fm yaAALKai rcpo5Laypacpat TOO 
1935 6:vacp£pouv EV TOUrOLc; opLa <'mo 2-8 f3a8-
µouc; E ngler, Ka8wc; ETilO!']<; KOL a[ ayyALKai 
TOO ETOU<; 1931 . 

2) 'QµOElb~<; KCXL KOKKO!lE'TplK~ 5La:f36:0. 
µLale;. ' Aocpal-nKOV Tl yal-aKTC:Uµa 8EwpETTal 
cha 65ocrrpc:uoLaKfjc; 6:n6ljli::c:uc; T6oov KOAUTEpov, 
oaov oµOEL5forEpov dval" oaov 5riA.ov6n 6 5La 
OKE5aoµoc; TClv crc:uµan5[c:uv Tfjc; acrcpat-TOµal-
Sric; Ev-roe; TOO TIEpLEXOVToc; uypoO E1vm TEAELO· 
TEpoc; KOL KaVOVLKC:UTEpa ~ KOKKOµETplK~ 5wj3ae 
µLale; auTwv. 

Al [5LOT!']tE<; TWV <'xocpoA TLKWV yaAOKTwµO:
TC:UV Ertl']pEO:Z:ovTm TCx µEyLcrta EK TOO 6:voµoEL-
5oOc; ~ µ~ Tfjc; OUOTaOEC:U<; OUTWV KOL EK rfjc; KO
Afjc; ~ KaKfjc; KOKKOµETpLKfjc; 5Laf3a8µ(oEc:uc; TWV 
µLKUAAwv. To µ£yE8oc; TOUTC:UV Kuµa[v~TaL cruv~
ewc; µErnt;u 0 , 1 µ KOL 10 µ' xwpLc; f3Ef3o[wc; v ' 6:
TCOKAE(EraL ~ unapt;Lc; µtKpOTEpwv KOL µEyaAUTE
pwv do£n µLKuHwv. l1E5oµ£vou 5£, OTL ~ K(VT]
oLc; Brown ;\aµj3aVEL xc0pav Etc; µ£yi::8oc; µLKUA. 
1-c:uv KOT '- 6:vc0TaTov µ£ xpLc; 1 µ, Elvm rcp65rit-ov , 
on napaTl']PELTaL OUTT] KOL Elc; TCx aocpa;\ TLKCx 
yaAOKTc0µaTa . noTov EV TOUTOL<; µ£yE8oc; µLKUA· 
1-c:uv auµj3a!-!-Et nEpLocr6TEpov Etc; r~v [3Ef-T{c:u'JLV 
TWV OOOOTpC:UOlOKWV L5LOT~TC:UV TWV aocpoATLKWV 
yal-aKTc:uµaTc:uv 5ev EX€l Eto£n 8LoA.wKov8fj . 'H 
EUO'Ta8ELO KOL 6 f3a8µoc; 8LaonacrEW<;, al 560 au 
Tal 5EOTIOSOUO'aL lf>LOH}TE<; TWV aacpaf- TLKWV ya
AOKTC:UµaTWV , Et;apTWVToL KOL Et; a!-1-c:uv rcapa
y6VTwv Kai 5~ EK Tfjc; cpuoEwc; KOL Tfjc; TCOO'OTT]
TOc; Tou cpop£c:uc; yaA.aKTc0crEc:uc; , EK Tfjc; cpuoEc:uc; 
Tfj<; <'xocpahoµat-eric;. EK TWV aTµoocpmpLKWV auv-
8T]KWV, EK Tfjc; cpuaEwc; Tfjc; rrpoc; £mKal-uljltv Em
cpavc:.iac;, EK Tfjc; cpuoEc:uc; , roO E'l5ouc; KaL TOO µE
yEeouc; 6:K6µ11 Twv rcpoc; £mKaA.uljJLV ~ mpLf3o!-~v 
rcnpc:u5wv uA.wv K.A. 

METat;u Twv µc865c:uv Et;naoEwc; TOO 6µoe:L-
5o0c; T* crucrraaEG)<; ~ nHov aacpat-~c; ruyxavi::L 
6:vaµq>Lof311r~lWc; ~ µLKpOOKOltlK~ . 'H µhpT]otc; 
TWV µtKUAAWV KO! ~ E~haotc; rfjc; KOKKOµETptKfj<; 
OLOTat;Ec:uc; OUTWV KaTOp8o0Tat , we; YVG)Or6v ' OLCx 
rrt-i::laTwv µi::865c:uv , we; 5ta Tfjc; XPTJcrLµonOL~crEc:uc; 
Tfjc; TtAOKoc; Thoma, npooocp8af-µ(ou µLKpoµ£ 
Tpou K.A. . f1La Twv µETp~aEc:uv TOuTc:uv £mTuyxa
VETm 6 5wxc:uptoµoc; Twv µLKul-A.c:uv 6:vat-6yc:uc; 
TWV f>LaµEtpC:UV aurwv EL<; KOTT]yop(ac; 5Laq>EpOU· 
crac; a;\;\~;\c:uv Kara EV µtKp6v , !-oµf3avoµ£vric; 
f3Ej3a[G)c; u.rr' OljJLV Tfjc; µcyE86vaEc:uc; Tfjc; µtKpo
O'KOTILKfjc; EtK6voc;. 'Eav re. X· ~ µtKpoaKomK~ El
Kwv ~ µtKpocpwroypacp(cx TCEpLEXEL 100 µtKUAAO, 
Et; WV apt8µoc; n , CxVTLO'TOlXEL de; 1 µtKp6v I 11 2 

EL<; 2 µ , ll 3 EL<; 3 µ K.A . 5uvaµE8a EK TeUTC:UV vex 
OXT]µaT(ac:uµi::v T~V KaµTIUAT]V TOO yaAOKrc0µa
TO<; TOO ax. 3, 8ETOVTEc; ETtl µ€.v TOO at;ovoc; 
Twv TETµT]µEvc:uv Tac; 5tcxµhpouc; EL<; µ , ETIL 5€. TOO 
TWV TETayµtvc:uv TOUC apL8µouc; n .. n, , n, TWV µt -
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K.6/..A.c.:>v TWV O:vnaTotxouvTU>V etc; €Kaan1v TOU· 
TS.:>V ... 'FK Tflc; '[[pc:nric; TOUTT]<; Kaµrt6A.T]c; T,Clv Cx· 
pL0µwv .OUVCcµE0a waaUT.U><; \'cl . ax11µm[ac.:>µEV 
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:Lx. 3, Kaµm.JA.11 f>tavoµfic; t&v crwµanoic..w tflc; O:crcpaA.· 
toµ6:A.6ric; O:vaA.6ywc; tfic; fnaµhpou autwv. 

(Kata I.. Meunier) . . 

1ijv KaµrtUAT]V TWV oyKU>V (ax. 4) 0E10V1E<; TtCcV• 
101E Ent µEv Twv TETµT]µtvwv Tac; 5taµ£1pouc; 
Etc; µ , •En1 OE Twv TE1ayµf.vc.:>v TOV urtoA.oyta0€v-
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,< 15 J 
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µ 2p 3µ 11")' 5µ 6)' ~ 

ll.taµ ETpOL 

:Lx . .4.· Kaµm'.JA.11 oyKWV ~v h6:crtn OtaµEtpcp°. 
· · (Kata L. M eun ier). 

'ta OALKOV oyKOV_ '(WV µtKUAAWV' 'tPV cXVTLCHOL
xoOVTa E[<; EKCca'tT]V 5tc.'xµE•pov. 

'H £l;haa1c; 'tWV KaµrtuA.wv T061c.:>v OOTJYEi 
E[C; El;6xc.:>c; EVBtaq>f.povrn auµrtEpc.'xaµa•a otaq>c.:> 
•lsovra £v rtoA.A.oic; •ijv Eua•c.'x0Etav Ka1 auµrt6-
Kvwatv '(WV aaq>aA.nKWV yaA.aK•wµc.'x•wv . Othw 
Tt. X· £l;ETc.'xsonEc; TtEpto5tKwc; •ijv µ1KpoaKomKijv 
E[K6Va a'tay6voc; yaf..aK'twµa"t6<; n'iloc; KaL axTJ· 
µa1[sonEc; EKCxaTO'tE 'tCx<; we; O:vw Kaµrt6A.ac; '(WV 
apt0µwv Kat 'tWV oyKCVV, rtpoa.01oplsoµEv ETt'aKpl
[3wc; TOV [3a0µ6v clAAOLWaEcuc;. TOO yaA.ai<troµa•oc; 
IWTa nyv µaKpav mhoO CxTt00~KEUaLV, ~'(OL TijV 
EUa't6:0Etav, EK •flc; µE•p~crEcuc; •&v. acuµano(cuv 
Tfl<; ·aaq>ahoµ6:A.0ric; , •a ortoia OLET~pricrav •ijv 
apxt]<ijV aU'tWV 5taµE•pov Kal EKELVt.lV &nva n.1-
xov £µEyE06v0riaav ota •flc; cruvEvwcrEcuc; rtA.Et6-
vcuv µ1t<6A.A.~v Etc; llv Ka1 µ6vov. 'O f3a0µoc;. ou
wc; 'tfl<; CxAAOLWOECU<; µ6:c; ayEL E[c; 'tijV EVOELKVUO
µEVT]V O:AA.ayijv TOO ·•p6rtou •flc; [31oµrixav1-
Kflc; rtapacrKEUflc; TOO yaA.aKTWµaTOC;, ax6µri .OE 

Ka1 E(<; 'tijV eKA.oyijv TOU q>opf.U><; yat..a·KTci>-
aECU<; 

"Oaov . aq>op~ vOv 'tijV ouyaT6TT]'ta rtapq
OKEUfl<; auµrtEITUKVCUµEVCUV acrq>aATLKWV yaf..a
K'tWµcXTWV O:vw Kt vo6vou otacrnc.'xcrEc.:5<; Ka'tO: · Tijv 
crno0~KEUOLV aurwv, rtp6f3A.11µa Kat TOUTO El;aL
pETLKOO Ev5taq>£povrnc;, A.6y<{J •flc; ourw Ertepxo
µtv11c; ariµavnKflc; µEtc.0aEcuc; TWV El;6ocuv µE•a
q>opa:c; Ent 't6rtou -rwv iipywv, ouvc.'xµE0a En[a11c; 
EK •flc; EpEUVTJ<; 'tWV we; O:vw KaµnuA.wv va £l;a
yaywµEv aTtOUOCTLOLa'ta auµrtEpaaµa"ta . 

'Eav q>aVTaa0wµEv , OTL Tt CxVTa 'tCx crq>mpo
ELOfl crcuµaTl6ta •flc; EV 61aanop~ aaq>aA. 10µ6:A.-
8T]c; TUYXOVOUV Tfl<; auTfl<; Otaµhpou , OUVaµE0a 
'tOTE vex unoA.oy(acuµEV EltaKpL[3wc;' cruµq>ci>vcuc; 
rtpoc; TOU<; v6µouc; 'tfl<; fEwµErp[ac;, 'tOV µ£.yLaTOV 
oyKoV 'tOV OTtOLOV KaTaA.aµ[36:vouv 'ta0Ta EVLO<; 
wptaµf.vou oyKOU yaA.aKTWµaTOc;. '0 oyKoc; ou
rnc; E1vat EKElvoc; , 'tOV ortoiov 6l6Et ~ c8fo1c; 
aq>atpwv ·£v n'.p XWP<{)» TtEp[TtOU 7~ 0/o Kat µc.'xf..L
O'ta KaTCx

0

TL µtKpOTEpoc; , 5t6n , ECxV TO TflC: auTflC: 
owµhpou crq>mpoELBfl crwµa·r[ow TflC: acrq>aA.rn
µc.'xA. 011c: Eup(crKwvrnL E!c; irtaq>~v , ortwc; E!c; n)v 
auaac.0pwa1v crq>atpwv, ~ £naq>ij au•wv 0£.A.EL rtpo-
1<.aA.foEL Tijv cru.yK6A.A.Y]cr[v TVJV Kat TO O:aq>ahL ·. 
KOV yaA.c.'xKTwµa 00: rtapouaLc.'xsE•m urto µopq>T)v 
~µ(ppwarnv (Kpf.µac;) KUL ouxt pEUOT~V . "OyKoc; 
apa 60°/0 cXV'taTtOKplVE'tal rtpoc; rtpaKTLKCx oplO: . 
' EO:v Ka'tCx Ta0"ta 0EA.~awµEv vex OtaTT]p~crwµEv 
E[c; 6aq>aA. nK6v n yaA.c.'xK•cuµa, nEplEKTLKOTT]TO<; 
E[c; aoq>aA.rnµc.'xA.0Y]V TtEpav 'tWV 60°/ 0 , TijV cXTtaL · 
wuµf.v riv pi;:ucr•6•11rn 6ta •ijv EUXEPfl XPTJOLµo · 
TtO[T]OLV Ka1 TijV µaKpav OLan)pT]aLV auTOO, ofov 
ortcuc; 6 oiaµEp1aµoc; •flc; acrq>aA. rnµc.'xA.Bric: EVToc; 
'tOO TtEpLEXOVTOC: uypoO (u6moc;) rtEptA.aµf3c.'xvn 
µtK6AA.a 5t.aq>6pcuv µEyc0wv . Ou•w. EO:v rt. x. µE
•al;\) 'tWV 6LaKEVU)V 'tWV µtK6A.A.wv 6taµ£Tpou 5 µ 

rtapaT(0Ev'taL µLK6A.A.a 6taµf.•pou 1 µ E[c; 'tCx EV
ou:xµwa OE KEVCx TOU't(,)V µLKUAAa Otaµhpou 
0,1 µ K.A., ~ EKaJocrna[a 6:vaA.qy(a 'tflC: 6:crq>aA.
wµ~A.811c: 66vai:m v' aul;~an aT]µaVTLKWC:, EV ~ 
avn0E'twc; 'tCc µLK6A.A.a 00 rtapaµEV0JOLV avEl;c.'xp
T-TITa' µ ij cruyKoA.A.o6µEva ' ~LPL '(Q aaq>O:ATLKOV 
yaA.c.'xK•cuµa 00: E1vm auµ TtETtUKVwµf.vov Kat pw
cn6v. npoc; ErtlTEUl;LV TWV avcu avmpf.xoµEV E(<; 
•l')v £t;hacrtv Kat f3EA. T(cumv Twv 5LO: •l'Jv [3toµri
xavLKl'jv napacrKEUTJV aUV'tEAOUVT0JV rtapay6v
't(,)V ' ~'(Ol 0EpµoKpacr(av' 'tEXVLKijV K~raaKEUTJV 
'twv e[pLKwv µ6A.cuv KoA.A.oEL6wv , •ax6TT]'ta rtEpL
a•poq>flc; aUTWV ' OLaa'tCxOELC:' crxflµa' ap18µ6v µ(K
•pwv Kat •aXU'tT]TO: TtEptcr'tpoq>flc; TOO O:vaµLK'tfl . 
poc;' Eq>, oaov XPTJOLµortOLEiTat 'tOlOUTOC: ' q>6at v 
'(OU q>optcuc; yaA.aKT6CTEWC: ' Ttocr6TT]'ta Kat •p6; 
TtOV XPTJOLµOTtOL~OEW<; TOU'tOU K.A . 

'El; oA.cuv •wv O:vw Ka0(crTaTm rtp6611A.ov , 
O'tl 'tO oµoELOEC: 't~<; aUa'tCxOECU<; Kat ~ KOKKOµE
'tpLKij 6ta[3c.'x8µ1a1c; TWV µLKUAACUV auµ[3c.'xA.A.ouv 
Ka'ta TtOAU E[c; 'tijV EUa'tc.'x0ELaV TOO acrq>aA. TL KOO 
yaA.aK•6µarnc;, rnu•fonv Etc; •ijv µaKpav 6La
·~PTJOLV KO:t E!c; TijV OUVa't6TT]TO µETaq>op6:c; au~ 

-

... 
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TOO CXVEU KLVOUVCUV 5Laon6:oecuc; 'EKTO<; oµcuc; 
TOUTCUV, TO 6µoELOE<; Tfjc; ouoT6:oecuc; Emop(.i ou
oLcuowc; . Kat Enl Tfjc; ouyKoA.A.TJnKfjc; 1Kav6n1rnc; 
Tfjc; [lETCx 5L6:onaoLV TOO yaA.aKTW[lOTO<; crnoµe . 
VOUOTJ<; 6:ocpaA. Toµ6:A.8T]<;' Tfjc; KUpLCUOEOTEpac; OT]
/..ov6n TWV t5LOT~TCUV TWV ouvoenKWV 6oooTpcu
maKwv UAWV . ~ A~La LOLOLrEpac; OACU<; npoooxfjc; 
eTvm TO UltO TOO K08T]YTJT00 TOO navETtLOTTjµlou 
Tfjc; Lyon L. Meunier yev6µeva TtELpc:XµaTa npoc; 
Tr)v KaTE68uvmv TOUTTJV , OLO µe86oou un ' auTOO 
TOUTOU ETtlVOTj8E[crTjc; Kat rfjc; 6no[ac; Ji apxr) ET
VOL r) 6:K6A.ou8oc; : 

'EO:v 8focuµev OL6: n voe; oTayovoµE'tpou 
standard ·Tpe'lc; OTay6vac; ya/..aKT6µatoc; Ent TOO 
auto0 OTJ[lE[ou ETCLCJ>OV!Jac; 6pLS0VT[ac;, 6µaM'jc; 
Kat A.elac; Kai EJtL TWV crTay6vcuv TOUTCUV Em8t
ocuµev OLOKOV standard EK Tfjc; OUTfjc; u/..tjc;, AELOV 
KOL oµaMv ETTlOTj<; I ETTEPXETOL TOTE 5L6:onao~c; 
TOO yaA.aKT6µaTOc;, 6q>ELAOµEVTJ EL<; µ6vTJV TUV 
E n:l5pam v Tfj<; ETCLCJ>OVELOKfjc; EVEpye[ac;' we; EL<; 
Tr)v E~ETam v Tfj<; OLaon:6:crecuc; 8' 6:vanT6~cuµev. 
'Eav vOv µETpr)crcuµev Tr)v ouvaµLv , ~nc; 6:vay
KOLOL Ttpoc; 6:noK6/..A.T]oLv TOO o(oKou, n:apaTTJ-
poOµev I on : . . 

lov) To un:o crrn8epav Tt(EOLV µETO~U 660 
E.mcpavELWV ouµn:emeoµtvov ya/..cS:K-rcuµa OEV 
5Laon:<'hOL aµfocuc;, OXL OE µ6vov TOOTO, 6:A./..cx 
XPEL6:sETOL T6crov TIEpLOo6-repoc; xp6voc; n:poc; TE
AE(av 5L6:crnacrLV, oaov eucrta8toTEpov ETvaL TO 
yaACXKTCUµa. 

2ov) 'H ~a8µwla 5L6:crnaotc; rnO yaA.aKT6-
µaToc; OTtOOELKVUETCXL BLO: Tfjc; npooOEUtLKfjc; au
~r)crewc; Tfj<; 6:vayKmo6crTJ<; ouv6:µEcuc; n:poc; 6:n~
K6A./..T]crLv TOO OtoKou . "0-rav Ji OLOOTtacrLc; KaTa
crTfj TEA.Ela I Ji avayKmoOcra ouvaµtc; CxTTOKOAA~
OECU<; TOO O(OKOU Ka8(0TOTCXL OT08Ep6:, ocrovo~
TTOTE xp6vov KOL av aq>(crcuµev EL<; En:acpr)v TO<; 
660 Emq>ave(ac; [lETCx Tr)V OlOOTTOOlV Ir) nµr) OE Tfjc; 
ouvaµecuc; TOUTTJ<; etvm KOL Ji OVCUTOTTJ . 'H 6:vcu
TOTTJ OUTTJ KOL OTa8epa nµr) Tfj<; ouvaµecuc; 6:n:o
KOAA~OECU<; µETpE'l, KOTO TOV Meunier, Tr)v ouy
KOAATJtLKr)v LKOVOTTJTO TOO yaA.aKt6µarnc; . 

01 KcXTCU8l n[vaKE<; TOO Meunier olOouv na
pacrTatLKCUT6:tTjV Tr)V ELKOVa Tfjc; EmOpacrecuc; TOO 
6µoetoo0c; EnL Tfjc; ouyKoAATJTLKfjc; 1Kav6tTjTO<; TOO 
yaA.aKT6µaTO<; . 

~uvo:µtc; cXTtOKoU .. ficrEc..>c;, Etc; ypo:µµapto:, OlCx xpovouc; 
tTto:q>ijc; 'TWV 5uo tmq>o:vELwv t KTtEq>po:crµtvouc; 

Etc; Ttpwi:o: A.ETt'ta. 

raA.aKi:wµai:a 6µoEt5A 

' Acrq>cxATlKOV 
ya}..6cKTc.>µa 

'Ap. 1 
» ·-2 

. ». 3 

4 

_ 1 _ _ _ 2 _ __ 4 _ __ 6_1~ 10 

130 185 225 2 40 250 270 

130 I 1 so 230 I 250 260 I 280 
120 180 230 240 255 270 
125 180 235 250 255 270 

~uvaµtc; d:TtoKoA.A.ficrEc..>c;, Etc; ypo:µµO:pto:, 510: x,p6vouc; 
ETtO:q>ijc; 'TW\I ou"o tmq>O:VElW\I EKTtEq>po:crµtvouc; 

Elc; 'r;tPW'TO: AETt't6:. 

raA.O:KTWµai:a µti:pta 

'. Acrq>a}..n11ov I\ E 1l 't a 
y a1'.6cKTc.>µa 

2 4 6 8 10 . 
------- - -- - -

'Ap. 70 100 130 140 150 155 
2 80 100 120 130 155 155 
3 80 100 120 130 150 150 

Ta µhpta ya/.aKT6µata KEKTTJVWl, we; etc; 
rnuc; O:vcu n[vaKac; Eµq>a[VETCXL , TO ~µtcru crxeoov 
Tfjc; OUYKOAA TJTLKfjc; . ouv6:µecuc; TWV 6µoElOWV 
aocpa.A. TLKWV yaA.aKTWµ¢tG.)V. 'EO:v OE ' ACx~cuµEv 
Lin ' oqnv , on Ji cruyKOAATJtLKr) LKOVOtTj'c; ·anOTEAEL 
TOV K6ptov oKonov TtcXOTJ<; cruvoenKfj<; 6oocrTpcu· 
OLOKfjc; ouo(ac;, ~AETIO[lEV EK TWV O:vcu, 1t6crov 
Eocj>a/..µEVTJ , 6:A.A.a KOL EltlK(vouvoc; npaKtLKW<; 
etvat Ji EmKpaToOcra 6:vtlA.Tjlj!l<; , 6:K6µT] Kat nap' 
EVLOl<; l-1TJXOVLKOL<; TWV t.Tjµocr[wv "Epycuv I toO xa
paKtT]pLoµoO we; XPTJOl[lOTIOlTjOCµou EV Tfj 000-
crtpcuo[c;_x 6:crcpa/.. tLKOO yaA.aKT6µaTOc; EK

0

µ6vTjc; Tfjc; 
1tEplEKtLKOTT]TO<; auTOO etc; 6:ocpaA. toµa/..8TjV. 

'H µeya/.. TJ ~ µtKpa TIEplEKtLKOTTJ<; 6:ocpaA. tl
KOO nvoc; yaA.aKt6µo:toc; etc; 6:crcpo:A.Toµ_aA.8TJV 
ouoeµCav, KOTCx TO avcu , npocro[OEL de; CXUTO 600-
crtpcucrLaKr)V Cx~[aV, ECJ> ' OOOV tO ya A. CxKtcuµa tuy
X OVEl 6:vo11oeto~c; . 'O 1tpocr.5Loptoµoc; O:pa TOO 
oµoELooOc; OTIOTEAEL EV EK tWV µO:A./..ov EVOEOEl
yµEVCUV CxVOAUtlKWV OTOlXE(cuv. 'E1tEl0r) OE opta 
µeyESouc; µtK6/..A.cyv otv £xouv ELOEtL Ka8optcr8f1, 
otE Ji µLKpocrKomKr) e~tTacrtc; 80: ~TO Kat nocro
tlK~ I OLO T00to ylvEtO: l xpfjcrLc; OtE8vwc; tflc; KO
A.ouµEVTJ<; µe86oou TOO cre(crtpou . KaTO: Tr)v µ€-
8ooov ta6tT]V , ~Tl<; cruvlcrTaTal de; Tr)v EKXUcrtv 
100 yp. yaA.aKT6µarnc; Evtoc; 1tposuyto8E.vrnc; 
Kai ET Ta BLO: OlaA.uµatoc; 2 ° I. KaA.LOuxou cr6:ncu
voc; EKTTAU8EVTO<; OE[OTpOU (N ° 100 British Stan
dard mesh, N° 40 , DIN 1711) KO:L Tr)v s6ytcrtv 6:Ko
A.o68cuc; tOUtoU µeta t~V TIOVTEA.fj 5Lr)8TjOLV' EK
TIAUOLV EK vfou BLO: TOO 6:vcuTEpcu 5LaA.6µatoc; 
KCXL CxTtEOTayµE.vou uoarnc; KCXL ~~pCXVOlV autoO, 
ofov VO no:paµEvn Ent TOO crE[OTpou un6/..ELµµa 
KCXT ' 6:v6taTOV 0,5 °/o. 

3) t.LO:ano:aLc; . 'O BLaxc.)ptcrµoc; Tfjc; otaxurnu 
cpacrecuc; CxTTO tfl<; ouvexoOc; 6:nOTEAEL KCXTO ~Cx
OlV Tr)V 5L6:crrcacrLV. 

AuTTJ 6cpel/..ETCXL EL<; n/..e[otac; altlac; , EK tou
TOU OE noA./..ai Kai at KpaToOcrat crr)µepov 8ecu
plat EnE~Tjyr)crecuc; rnO cpmvoµEvou to6tou. t.ta
crltacrtc; 6:te/..r)c; cruvrn6:yETOL µeTO: ~poxr)v Elta
vayaA.aKTcucrtv Tfjc; 6:crcpaA. nKfl<; EmcrTp6oecuc; 
Kai KOTO cruVEltELav KOTaotpocpr)v TOO 6oocrTp6-
µatoc; . <l>opeuc; yaA.aKT6crecuc; napaµtvcuv EV µt
Kp<;i ~ µeyaA.n 6:vaA.oy£c;x EL<; n)v µa:sav Tfl<; µeta 
5Lacr1taotv TOO yaA.aKt6µarnc; 6:1toµevo6crTjc; 6:
crq>aA'toµaA.8Tjc; Kai Emq>E.pcuv wxov µe[cumv Tfjc; 
cruvacpelac; tfj<; aocpa/.. toµaA8T]c; µeta twv TIE-
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TpUlOWV uf..wv I Ka8c:Jc; KOL TOO (308µ00 ouvoxfjc; 
twv µop[c..:Jv to6tT]c; , E~unaKo6EL tijv Ola toLo6-
tou 6:ocpaf..nK00 yaf..aKTwµotoc; KOTOOKEUTJV 
6oootpwµatoc; uotEpoOvrnc; El<; 6:vTOxijv Kot El<; 
foapKELOV. 

'H npwTT) urc68EOL<;, BL ' ~c; ETIEXElp~8T] ij E~~
YTJOL<; TOO cpmvoµtvou Tfjc; 5taonaoEUJ<;, ouv[oTa
TaL Etc; TO on o[ ouvaµEL<; npoopocp~oEUl<; TWV 
ltETpUlOWV uA.wv evovn Tfjc; EV 5Laonop~ 6:ocpaA.
TOµaA.8T]c; dvm µEyaA.6TEpaL TWV ouvaµECUV I a'l
nvEc; KpaToOv Ta6tT]V EV AETITOTc'xTcp KaTaµEpL
oµ<{) Etc; TO TtEpttxov uypov \UOwp). Kata TOV 
Herrman.n, TO nopwoEc; i:wv TIETpwowv uA.wv 
cmoppocpoOv TO UOUlp TOO yoA.aKTwµoToc; KOTa
otpEq>El tijv [ooppon[av TWV 060 qic'xoEWV µE 6:no
TEAEOµa tijv otc'xonaotv toO yaf..aKtwµaToc;. Ka
Ta TOV W. Geissler Kat 15(<;,x Touc; Weber Kat Be
chler, ij 5tc'xonamc; 6q>E(AETal El<; opamv Emcpa
VELaKijv KOL oij XT]µLK~V, xwpoOoav µEto:~U Tfjc; 
£mcpavE(ac; TWV TtEtpwowv uf..wv KOL TOO cpoptwc; 
yoA.aKTWOEW<;. 'EO:v 6 cpopEuc; yaA.aKTWOEqc; TtE
PlEXTI 6:A.Kc'xA.w Kat oc'xncuvac;, napaTT]pETTaL t6tE 
npoop6<J>TJOL<; Toutwv Eni Tfjc; EmcpavE[ac; twv 
TIETpcuowv uA.wv, EV noA.A.oTc; OE Kat 6:vtl0pamc; 
XTJµLK~, µE 6:noTtA.eoµa tijv µE[wotv ~ Kai nav
TEA.fj Ka·raotpocpijv TOO npootaTEUnKoO uµtvoc;, 
&pa tijv otaonaoLv TOO yaA.aKtwµaToc;. ' EO:v 
TOuvavt[ov 6 cpopEuc; yaA.aKtwoEwc; o£v nEpttxn 
CxAKCxAta KOL oc'xnwvac; I we; o[ 6:5Lc'xA.UTOL El<; TO 
uowp cpopET<; yaA.aKtWOEW<; - O:pytAAOl KOAAOEL
OETc; , KOVl<; AlYVlTWV 1<.f.. .- ou5Eµ[a napatT]pET
TaL EnCOpaotc; Twv nEtpwowv uA.wv Ent TOO TOL
o6tou 6:ocpaA.nKo0 yaA.aKTwµaTOc; . 'H 5tc'xono
OL<; twv 6:ocpaA.TLKWV to6Tc.uv yaA.aKtwµatcuv xw
pET (3pao6Tata Kat µEta El;,6.tµLotv µ6vov TOO 
uootoc; tfic; OUVEXOOc; <J>OOEW<;. Etvm 6 A.6yoc; 5L ' 
av oi t6TCOL OUTOL, yvwoTOt UTIO TO ovoµa Picke
ring, EK TOO npwTou napaoKwc'xoavToc; a6To6c;, 
we; ·11.x. TO yaA.aKTwµata Kiton (moooµc'xA.8T] 
µn' 6:py[A.A.ou, wc; cpopewc; yaA.aKTWO-EW<;) , Dis
persion V (6:o-cpaA. toµc'x/..8T] µETCx KOVEW<; Al yvm';')v , 
we; cpopecuc; yoA.aKTWOEW<;) K.A. Kai TWV 6no[WV 
~ oxTJµanKij ElKWV napat[8Ernl (ox . 5) , E1-
vm EmOEKTLKoi 6:vaµ[~Ewc; µE<a TIETpcuowv 
uA.wv oiao-o~notE KOKKoµETptKfjc; f>Laf3a8µ[oswc; , 
avEU KlV06vou OtaOTCclOEG)<; OUTWV npo toO TtE
paTOc; tfjc; EVTEA.oOc; Kat 6µoLOµEpoOc; OVOfl(
l;swc;. Etvm 6 A.6yoc; En(o-T]c; BLO: tov onoTov o[ 
T6TIOL outoL EV5E(KVUVTaL OL ' EnaA.ElljJEL<; 600-
otpwµaTUJV EK o-KupoKovtaµaTOc;, 5L6n 6:cp ' tvoc; 
µev , wc; EXOVTE<; 6:vtCOpaoLV OUOETEpav, EV 6:v
TL8EOEl npoc; touc; t6nouc; taxECac; 5Lao-naoEwc;, 
o'lnvec; exouv 6:vtCOpaolV CxAKOALKijV ~ Kat O~l
vov , oh £m5po0v £m(3f..a(3Cic; £nl TOO o-KupoKo
vtaµaTOc;, 6:cp' htpou OE 6 cpopEuc; yaA.aKTW· 
"OEW<; aUTWV 0686/..wc; 6:vn8p~ µETCx TWV ouota
TlKWV TOO TOLµEVTOU KOL KOTCx 0-UVETIELOV ~ OLCx
OTtOOl<; xwpET (3pa5ewc; KOL KOVOVlKW<; I EmtpE
noµEVT]<; OUTG) tfic; oµotoµEpoOc; KOL lOOTtclXOU 
EnaA.E[ljJEUJ<; Twv 65ooTpwµ6Tcuv To6twv. ·nEtpa-

µato µ6/..torn -yEv6µEva oxEnKwc; E:n:t µij TE
A.E[wc; 6:n:ol;,T]pov8£VTwv 6000-Tpwµc'xTwv EK oKupo
KOVtc'xµaTOc; 6:n:E8EL~av TO 6:ocpa/..Ec; K.:xi EUXPTJ
oTOv TWV yaA.aKTWµatG)V T06TWV, aA.A.0: KOL 

=_-~-==V~~:~~~;r:~;~~~av} _ =~~~~ 
· ==--=-~lor._xut:os q.~c;.-=- - - -=-~~Yp-~v '<i-of?~~---=:-
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~x. 5. 
( Ka<a R. Wilhel m i). 

cXKOµT] , on ouµf36AA.ouv EL<;; TijV aU~T]OlV Tfjc; KU
p[ac; avTOxfjc; TOO 0-KUpOKOVLc'xµaTOc; . 

ME (36mv TO aVG)TEPG) KOTOT00-0-0UV ~OT] TO 
aocpaA. TlKCx yaA.aKTwµaTa EL<; 860 KOTT]yop(ac; : 

a) EL<; ya/..aKn.0µaTa (3paOE[ac; 5Laon:6o-Ewc;, 
(3) Etc; yaf..aKTwµarn TaXE(ac; 5taon:6oEUJ<;. 
Etc; TTJV npWTT]V KOTT]yop[av unayoVTaL o[ 

wc; O:vcu T6TIOL Pickering µETCx cpopEUl<; · yaf..a
KtWOEW<;- 0-TEpEOO Kai a5LaA.6TOU EL<; to uowp,Elc; 
OE Tijv owTepav navTE<; oi T6n:ot µETa cpopec..:Jc; 
ya/..aKTWOECU<; OtaAUTOO Etc; TO u8cu'p. 'A/../..O: 
Kat oi T6n:ol TOXE(oc; 5Lao-nc'xoEwc; o6vavTaL En:(-
0-1']<; vex µETaTpan:oOv EL<; O-XETLKW<; (3paOE[ac; 5La-
0Ttcl0-EG)<; OLCx Tfic; au~~O-EWC:: Tfi<:: AETITOT!'JTO<; TWV 
µLKUAACUV I [8[cuc; oµwc; TOO TtOO-OOTOO TOO cpopecuc; 
ya/..aKTWO-ECU<;. Etc; TTJV TtEplTCTc.:lOLV oµwc; TOUTT]V 
un: c'xpXEL K[v5uvoc; cXAAOlWOECU<; TWV l8LOT~TWV 
tfjc; n:poc; yaf..OKTUlOLV XPTJ

0

0LµorcoLT]8E[OT]C:: ao-cpa/..
TOµaf..8T]c; , EK Tfjc; Em5pc'xoEwc; En:t taUTTJ<: TOO 
cpopewc; yaA.aKTci>o-Ecuc;:. t.La Twv T6n:cuv 'WXE[ac; 
5taon:aoEcuc; ouv6µE8a WOOUTCU<; vex KOTOOKEUCx
ocuµEv 65ooTpwµarn Ota npoavaµ[~Ewc;, E<J>' o
aov Ta TtETpwori uf..LKCx npoaA.acp8wot Ola nvoc; 
cXAKOAlK00 5taA.uµaTOc; (o65ac; , OOTCWVO<; , u5pua
AOU K. /...), OTE TO 6:)... KaA.tKov TO OTO 5tc'xA.uµa, 
npoopocpwµEvov Ent Tfjc; EmcpavE[ac; auTwv Kat 
opwv XTJµLKwc; En! twv ouoTanKwv a6Tfjc;, Ka8L
OT~ TCx TtETpw5T] taOTa UAlKCx a5pavfi evavn 
TOO CxAKOALKOO cpopewc; yaAOKTWOEG)<; Kai OUVE
nwc; ETClOEKTLKCx avaµ[~ECU<; µETa TWV TOLOUTG)V 
aocpa/.. nKWV yaA.aKTCUµOTCUV I CXVEU TIAEOV Kl vo6-
vou 5taonaoEW<; aUTWV npo tfic; EVtE/..oOc; ava
µ[~ECU<;. 'O yvwoTO<; T6noc; 6oooTpwµaTOc; «Bio
lastic» Tfic; 'ETmpE[ac; BIO m8avwTaTa KaTa
OKEual;;ETaL 5LO: ToO Tp6nou To6Tou. 
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'E~ OACUV TWV O:vcu npoK6TITEL, on T) 5L6:ona
Ol<; exocpaf..TLKOO nvoc; yaf..aKTwµaToc; .E1vat TO
oov Taxun~pa, ooov Ta TIETpWOTJ uf..tK6:, µE8 ' c1v 
iipXETat Etc; €nacp~v, E 1vm €moEKTLKCx avnopa
oEcuc; µETO: TOO cpopECU<; yaf..OKTWOECU<; . 'H Tax6-
TT]<; KaTO: ouvEnEwv otaon6:oEcuc; £voe; Ko:! ToO 
auToO 6:ocpaf.. nKoO yaf..aKTwµaTOc; otaq>EpEL ou
otcuowc; 5LO: TC'xc; 5Lacp6pou cp6oEcuc; nnpwoELc; u
f..ac;. Otacp6pcuc; opwVTCUV TWV 6:of3EOTOAL8LKWV . 
ypavtnKwv, 5LoptttKwv, TPOXELTLKWV K.A . TIETpcu
µ6:Tcuv. Kat 6:vnoTp6cpcuc;, ~ €nlopaOLc; £voe; Kai 
TOO autoO E'lOouc; TIETpwµatoc; ElVOL KOTCx TIOAU 
otacpopoc; 5LO: Ta otacp6pou ouv8foEcuc; 6:ocpaf.. · 
TLKCx yaAO:KTWµOTa ' ETii tfjc; apxfjc; to6TT]<; Otr]
PLX8EVtE<; o{ Weber Kai Bechler Ef,ETEAEOav n:pw
tol TIEtpaµata avaµ[f,ECU<; aoq>aATLKWV yaf..a · . 
Ktcuµ6:tcuv µEta 5Lacp6pcuv TIEtpcuowv 1)/..wv , £E, 
c1v 6:n€ppwoEv ~ yvcuotij 8Ecup[a aurwv tfjc; 
5Laon6:oEcuc; Kai 6 «f3a8µoc; 5Laon6:oEcu<; Kata 
Weber-Bechler». '0 f3a8µoc; outoc;, avayEypaµ
µEvoc; KOL Etc; tac; yEpµavtKO:c; npo5Laypacp6:c; , 
OlOEL TO KOTCx f36:poc; TIOOOOTOV K08ap6:c; aocpaA
T0µ6:/..8Tjc; , TO 6:noµ€vov €nt Tfjc; £mcpavElac; TWV 
TIETpCUOWV UAWV. OTOV OUTOL un:o Ka8cuptoµEvac; 

M 

A 

A 

LX· 6. 
L'ta9Ep6µE-rpov 

yaA.aK'tG:JµCxHilV. 
(Ka-re\: Klinkmann). 

ouv8~Kac; 6:vaµtx8wot µEi: ' 
O:ocpaA.nKoO nvoc; yaA.aKi:w
µatoc;.'Ev OUVEXEl<;X TWV f.p-
yaotwv TWV vVeber KOL Be
chler, 6 Klinkmam, µEta no
f..uµ6x8ouc; oxETtKac; Epya-
o[o:c;, KatEAT]E,Ev Etc; tov Kai: ' 
oyKOV npoootoptoµov TOO 
f3a8µo0 OLOOTIOOECU<;. Tfj f3ori-
8E[<;X TOO un' autoO €mvori-
8€vtoc; ota8Epoµf.tpou ya· 
f..aKtcuµ6:Tcuv (ox 6) 

'H OUOKEUTJ a UTT], we; EV 
TC('> OX~µan f:.µcpav[l;:Etol , cX
TIOTEAEL'l'Ol 6:no 060 n:apaA
A~f...:uc; OLOTEtoyµ€vouc; uaA.(
vouc; ocuf..fjvac; R, R, E1c; Ta 
KclTCU aKpa TWY OTIO(CUV El
Vat npOOT]pµooµ€va KOOKLVO 
Otaµ€Tpou 6nwv µtKpot€pac; 
TOO £voe; XLALOotoµ€Tpou . 01 
ocuA.fjvEc; outot ouyKotvcuvoOv 
µnaE,6 TC.UV otO: TOO napaA. 
A.~ f.. cuc; KOl Etc; TO µfoov au
TWV napEµf3aA/..oµ€vou h€
pou uaf..lvou ocuA.fjvoc; M , A.~
yovtoc; KaTO: µEv TO O:vcu 0:
Kpov de; 6yKoµETplKTJV X06:
VT]V. UTIOOLDPT]µEVT]V Etc; K E., 

KOTCx OE TO KOTCU aKpov Etc; Mo·OlKAELOac; A KOLB, 
£E, G:iv ~ µev A 016: n)v Tpocpo06tT]otv twv ocuf..~
vcuv R,R, T) OE B 5LO: tijv EKKEvcuotv Tfjc; ou
oKEufjc; . 'H AEL toupy(a tfjc; OUOKEUfj<; TO:UtT]c; d
VOL ~ 6:K6f..ou8oc;: n/..TjpoOµEv TOU<; µEv ocuf..fjvac; 
R,R ota toO npoc; f.E,€taotv nEtpwoouc; uA.tKoO 
5taµ€tpou KOKKCUV m:p(nou hoc; XLA.tootoµhpou 

KOL µ€xpl Ota8Epo0 oyKOU, TOY OE ocuA.fjva M 
5LO: toO npoc; EE,€raotv 6:ocpaAnKo0 yaA.aKtwµa
toc; µ€xpt toO 0. 'Avo(yoµEv 6:KoA.o68cuc; rijv 5t
KAEL5a A, KA.EloµEv OE ta6tT]V , otav t6 yaA.6:
Ktcuµa 6:vEpx6µEvov £A. en Etc; f:.nacpijv µEta rwv 
KOOK(vcuv twv ocuA.~vcuv R ,R. 'EnavaTIAT]poOµEv 
Elta rov ocuA.fjva M µ€xpt TOO 0 KOL O:vo(yoµEv 
EK ocut€pou tijv OLKAELOa A, otE to yaA.6:KTcuµa 
6:vEpx6µEvov Etc; rouc; ocuA.fjvac; R,R Kai ouv
avtwv 6/..ovev Kai vta otpwµaTa toO n:Etpw
oouc; UALKOO cp86:vn TE ALKW<; Etc; TCx opta EUOT0-
8E(ac; T06tou, otE KOL OLaonO:tat, Ka8totaµ€vric; 
n:f..Eov 6:ouvcl:tou n6:oT]c; nEpott€pcu 6:v6oou 106-
Tou , A6y<tJ Tfjc; EK Tfjc; £vano8foEcu<; Ka8ap6:c; 
6:ocpahoµ6:A.8T]c; 6:5Laf3poxonot~oEcuc; Tfjc; avcuta
TTJ<; f.mcpavElac; , Etc; ~v Kai 6:vfjA.8E. METpoOµEv 
vOv TO uno toO TIEtpwoouc; uA.tKoO 6:noppocpri-
8€vta Kuf3tK0: EKatootO: yaA.aKtwµatoc; , 6 6:pt8-
µoc; . OE outoc; c'.moTEAEL TOV KOTCx Klinkmann 
OUVTEAEOTTJV EUOta8E[ac; fl KOL &A.A.cue; Kat ' oy
KOV 13a8µov OLaonaoEcuc; . 'EO:v OE /..af3cuµEv 
un' oljllV . on TO XPTJOLµonoto6µEVOV TIEtpwoE<; 
UALKOV ETVat OtaµETpou 1 xt..otµ. TIEp[nou KOL 
KOTCx OUVETIELOV TIEplEXEL KEVCx KOTCx µEoov o
pov 44 °/o• ouvaµE8a va uno/..oy(ocuµEv OUTCU 
tr)v OALKTJV E.mcp6:vELaV TTJV ouvaµEVT]V v a TIE
ptf3A. Tj8ft OL ' wptoµEVOU oyKOU fl f36:pouc; ya/..a
KtWµat6c; nvoc; . OuTcu ev Kuf3tKov i:Katootov 
toO aocpaf.. TLK00 ya/..aKTwµato<; aVTLOTOLXEL El<; 
100: 44 = 2 ,3 K. EK. toO ne:Tpwoouc; uf..tKoO. "Ev 
Kuf3tKov £Katoot6v ne:tpwoouc; u/..LKoO iixe:t f.mcp6:
ve:tav KOTCx µEoov opov 35 t . EK. "Ev KU[3LKOV 
hatootov yaf..aKtwµarnc; ne:ptf36:/../..EL ouve:nwc; 
35 x 2 ,3 = 80,5 T. EK . TIEtpwoouc; UAL KOO. nof..A.a 
TIAOOL6:l;:ovtE<; vOv TOY f3a8µov 5Laon6:oEcu<; £K6:
otou yaf..aKtwµarnc; ETIL 80,5 e:uploKoµe:v tijv 6A.t· 
Kijv £mcpavELav ne:tpwoouc; uA.tKoO otaµhpou 1 
XLALOOT. t ijv ouvaµEVT]V vex TIEptf3A Tj8ft Ola TL voe; 
yaA.aKTwµatoc;. ToOi: ' auto OUVOTOL ETI[OT]<; vex 
y£vn npoKELµ€vou KaL ne:pt nnpwoouc; uf..tKoO 
5Lacp6pou KOKKoµnptKfjc; otaf3a8µ[oe:cuc;. 

·o KcXTCU8L n[vaE, toO Klinkmann OELKV6EL 
TTJV O:vayKatoOoav TIOOOTT]TO aocpaA. TLKWV ya
AOKtcuµaTCUV otacp6pcuv f3a8µwv otaonaoe:cuc; 
npoc; mptf3oA.T)v £voe; Kuf3tKo0 µEtpou ne:tpwoouc; 
UALKOO 5tacp6pou KOKKOµEtplKfjc; Olaf3a8µ[oe:cuc;. 

KOKKOµEtplK/) . 
61aJ36:8µ1a1c; nEtpwtiouc; 

UAlKOu 

nE-rpwoEc; uAtKov 3- 9 inm 
5-15 mm 

,. 10- 25 mm 

I ' Ava yKmouaa noa6n1c; Eic; 
Kg ya'-auwµarnc; d:vc'x MB 

nEtp0>5ouc; UAlKOu 

610: J3a9µouc; 61aan6:aEc.>c; 

9-12 12-18 dvc.> 
tau 18 

100-120 95-110 80-90 
90-100 80- 90 75-80 
70- 85 70- 75 65·70 

.t.tO: tfjc; we; O:vcu µe:86oou . 6 Klinkmann €E,E-
1:EAEOE n/..Tj80v oAT]V ne:1paµ6:1cuv, €nL 5Lacp6pou 
cpuoe:cuc; ne:tpcuowv u/..wv Ka! notKLATJ<; ouv8foe:cuc; 
yoA.aKtcuµ6:tcuv. KOT-EA.TjE,E OE E1<; TTJY KcltCU8L xa·· 
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po:KtTjpLonKT')v Kf..(µo:Ko: OlO'.XCUpLoµoO de; nOL6-
TTJTO:<; TWV 6:ocpo:A. TLKWV yo:A.o:KTCUµ6:tcuv 6:vo:A.6 . 
ycuc; mO ~o:8µo0 5Lo:on6:oEcuc; o:urwv. 

Bcx9µo<; 5Lcxcr'lt6:crEw<; 

'AVWTEpO<; toU 12 
8-12 .... . 
5- 8 ..... . 
KaTWTEpoc; !OU 5. 

noLOTTJ<; yo:A.CXKTWµCXTO<; 

EE,extpET tKT'\ 
KCXAT'\ 
µETp[cx 
XElplO'tTJ 

'AA.A.a ~ 5LaoTCo:oLc; TC>v aocpo:A. nKC>v yo:A.o:
KTcuµcncuv Ko:ta rT')v EKXUOLV o:uTC>v ETCL Tfjc; E:m
cpo:vElo:c; Tfjc; 65o0 KO'.l 6 oxriµo:noµoc; OUTW toO 
ouvExooc; Ko:I otEppwc; ouyKEKoA.A.11µ£vou µEta 
tW.V TCEtpw5CJV UAWV aocpo:f... TLK00 uµ£voc; E1Val OU
VETIElO: KO:I af...f...wv cpatvoµ£vwv EKOTjAouµ£vcuv 
ro:uroxp6vcuc; Ko:i µEt ' Evt6:oEcu<; EE,o:pTcuµ£vric; EK 
tOU TC axouc; ETCLOTpwoECU<; TOO yo:AO:KTwµatO<;, 
EK tC>v 6:tµoocpmptKWV ouv0l"JKWV, EK Tfj<; cp6oEcuc; 
mO 6:5po:vo0c; uf...tKoO EmKo:f...6l(IEcuc; Ko:! EK tfjc; 
cpuoECU<; KO:l KO:TO'.OTCxOECU<; EV YEVEl tfjc; TCpoc; ETCL
KCxAUl\JLV Emcpo:vElo:c;. 

oc)'~n: .SFota•s Te>U mitxcus iruaTpr:iaEc.>S Te>U yoc)..cxxtr:i
µot'l'C>S· "OTO:V TO yo:A.cXKtwµo: Eup[oKEtO:l EV ano-
8TjKEUOEl E'LTE E[<; ~o:pEAta E'LTE de; µEyCxATJ<; XWPl"J
tlKOTT'jm<; 5oxETo:, ~ EllC5po:otc; Tfjc; £mcpo:vHo:Kfj<; 
EVEpyE(c;xc; dvm oxEMV µri5aµtv~ · 5t6n ~ µna 
TOO O:tpoc; EL<; ETCacpiJv EuptoKoµ£vri µO:l;:o: µ tC>v 
owµo:n5(wv Tfj<; 6:ocpo:f... mµaA.Sric; mO Em
cpo:vEto:KoO otpc.0fl0'.TO<; . ouyKptvoµevri µ€ TTJV 
6A.LKT')v µO:l;:o:v M TWV EV 5to:onop~ ocuµo:n5(cuv 
Tfjc; O:ocpo:A.Toµ6:A.0ric;, dvm TCoA.u µtKpa. 'Eav 
oµw<; TO yo:A.6:Ktcuµo: £mxu8ft E[<; AETITCx<; OTpW-

OEL<; ETC! µEyaA. T'j<; Emcpo:vE[o:c;, 6 f...6yoc; ~ au · 

E,avEL, 6 apt0µoc; tWV EV ETCo:cpft µETCx mO O:Epoc; 
ocuµo:n5[wv O:ocpo:A. mµ6:1'.0ric; o:uE,6:vEL Enioric;, E1-
vo:t 5€ ournc; Km' Eu8Elo:v O:v6:f...oyoc; tfjc; o:uE,~
oEcuc; Tfjc; npoc; EntKcXAUl\JLV Emcpo:vE[o:c; K::xi 6:vn
oTp6cpcuc; avaA.oyoc; mO TC6:xouc; ETClotpwoECU<; 
mO yo:A.o:Ktwµmoc;. 'EO:v vov EE,EtCxoGJµEv 060 
YEL mVLKCx ocuµo:tC5to: aocpo:A. mµ6:A.8ric;' anvo: 
Eup[oKovTm Ev o:Lcup~oEt Evroc; Tfjc; µexsric; TOO 
yo:A.o:KTwµo:TOc; npo rfjc; EmxuoEcu<; o:urno Elli 
t~c; TCpoc; £mK6:A.ul(ltv Emcpo:vE[o:c; , yvcup[l;:oµEv 
~5ri Touc; f...6youc;, 5t' oOc; Ta ocpmpoEL5fj T0:0To: 
ocuµo:1[5Lo: TCo:po:µevouv EV LooppoTC(c;x EVTO<; toO 
TCEpLEXOVtoc; uypoO (u5o:nc;) xcupic; vex ETCEPXETO'.l 
ouyKOAATJOl<; O:UtWV. To ocpc!LplKOV oxfiµo: TWV EV 
O:LGJp~oEL oGJµo:n5[GJV 6cpEtAETO'.l EL<; tT')v Emcpo:vEto:
KT')v tCxOLV npootO:TEUTLK00 uµ£voc;-u5atoc;, ~TL<; Et
VO:l ~ o:uTT') Ko:8' of...o:c; tac; 5Lcu86VoEl<; . 'Yno8focu
µEv tc.0po: ' on ta 560 TO: Oto: ocuµcitC5lo: EPXOVTO'.l 
cl<; tT')v Emcp6:vELo:v µEta TT')v €n[xuoLv €nt ToO ooo
oTpwµo:toc; mO O:ocpo:A. nKoO yo:A.o:Ktwµo:TOc; (ox. 
7)_ 'H Entq>O:VElO:KT') tCxOl<;, «TCpOoTO:tWtlKO<; uµT')v 
aT'Jp ·>, OXETLKW<; µtKp6: , ETCL5p~ ETC! TOO avcu µ£
pouc; tWV ocuµo:n5[cuv t06tCUV' EVCfJ avn8hcuc; ~ 
Emq>o:VELO:KTJ tCxOl<; «TCpootO:tEUtlKO<; uµT')v-uocup». 
oxErLKwc; µEyo:t-.uTer:a, ETCL ToO K6:tcu µepouc; o:u-

rwv. 'A notEA.EOfto: tfjc; veo:c; to:6tTj<; Ko:to:ot6:
oEcu<; E Tvm ~ KO:to:oTpocpiJ Tfjc; [ooppoTC[o:c; mO 
TCpOOTO:tEUTLKOO uµtvoc; OlCx tfjc; CxTCAWOECU<; to6-
TOU ETCL tfjc; Emcpo:VELO:<; toO u5o:mc;, EVtoc; mO 
OTCOLOU Eup[oKEtO'.l EV 0LO:OKE.5o:oµQ . Ta 560 ocu 

LX. 7. 
(Kata L. Meuaie r) 

µo:T[5Lo: O:ocpo:f... mµ6:f...8TJ~ µT') ov10: TCAEOV TCpooTo:
rwµtvo: ouyKof..A.ClvTo:L µETo:E,6 Tcuv. To cpOLv6-
µEvov roOm EE,O:KOAOU8Et µtxpl<; OtOU an:o:VTO: 
tO: ETCL tfjc; Emcpo:vE(o:c; yELmVLKa ocuµo:T[oLo: 
aocpo:A.Toµ6:A.8TJ<;EVCU8WOl µEto:E,6 TCUV . 'H OUV~ 
vcuotc; To6rcuv E1 vm t6oov ro:xurepo:, ooov o 

A.6yoc; ~ Etvm µEyo:A.6tEpoc;' oaov BriA.ov6n TO 

TCaxoc; ETilOTpwoEcuc; toO yo:AO:KTwµo:roc; dvoL 
i\rnT6tEpov . To LE,w5Ec; ouvrnwc; TOO O:ocpo:A. tL
KoO ya7'o:Ktc.0µo:mc; TCo:[l;:EL oriµo:vnKov p6i\ov 
6:no tile; TCAEUp6:c; to:6TTJ<;' Tile; 6ALKil<; OLO:OTCCx
OECU<; toO yo:AO:KTwµo:toc; OUOTJ<; tO:XUtEpo:c;, 
oaov ElVO'.l µtKpOTEpov TO LE,W5Ec; T06tou. 'H 5L6:
xuoL<; KO:TCx OUVETCElO:V tWV 6:ocpo:A. TLKWV yo:A.o:
KTGJµ6:rniv ETC! Tile; o5o0 5fov va ylvETO'.l E[c; 5Lo:-
50XlKCx<; AETCtac; OTpWOELc; ' 15[c;x TCpOKELµEVOU TCEpl 
KO:to:Q'KEUil<; 65ootpcuµ6:tcuv 5L' Eµ TConoµoO ~ ~
µtEµ1toTLO[lOO (µo:Ko:ocp6:A. TOU, ~µtµo:Ko:ocp6:A TOU), 
fn6n af...Acu<; UTC 6:pXEL KLVOUVO<; OLo:ppoilc; TOO 
yo:A.o:KTwµo:To<; de; to ~6:8oc; toO 65ootpc.0µam<; 
TCp6 Tile; 5LO:OTCCxOECU<;, ~ KO:l OK6µri µT') tE A. E[ac; 
5LO:OTC 6:oEcu<; o:uroO, &.po: KO:To:oTpocpfjc; roO ooo
otpwµ~:noc; . 

Ill ·~n:l~poca1s tiiS cpuaEc.>~ tii; Tl'.po~ irc1xii.i.ucjnv 
in:1cpcxvdocs. 'EKtoc; tC>v EV Tole; TCporiyouµE_YOL<; 
EKTE8Evtcuv OXETLKW<; ~LE TT')v ETCl5po:mv TWV ou
OTO:TLKWV tile; Emcpo:vE[o:c; mO TCnpc.05ouc; UAlKOO 
Elli toO cpopecuc; yo:A.o:KtWOEGJ<;' ~nc; EXEL we; cXTCO
tEAEOµo: TT')V 5t6:oTCO:OlV mO yo:i\O:KTWµo:rnc;, 5fov 
OTCCU<; ~ E:mcp6:vE.LO'. tile; np6<; ETCLKCxAU\jJLV TCEtpw-
5ouc; µ6:l;:Tj<; £1vm anrif...Ao:yµevri KOVECU<;. 'H no:
pouo[o: KOVECU<; E:nt tfjc; E:mcpo:vE[o:c; toO OOOOTpw
[lO TOc; ; lKO:Vil<; TCAELOTOKL<; va £mcpepn aµEOOV 
5L6:ono:oLV TOO yo:A.o:Ktwµo:toc;, EXEL we; OTCOTE
A.Eoµo: tT')v Elli T0:6tT'jc; EVO'.TC08EOLV Tile; a 'ocpo:f..
t0µ6:t-.8ric; TOO yo:AO:KTC~µo:rnc;, &.po: TTJV µT') auy
KOAATJOlV tile; O:ocpo:A. toµ6:7'0Tjc; ETC! mO µETCxA
A.ou TOO 65ootpc.0µo:rnc;. 'EO:v EE, &.f...Aou ~ TCpoc; 
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~'l!lKcXAUljJLV ETtlq>cXVELO CxTtOTEAEL'tal arro UALKO 
nopwori Kai Euot.crnep.aonx, 6 EK 1fjc; otoonc'xoEcuc; 
TOO yoAOKTWµotoc; axriµonoµoc; TOO aoq>OATL
KOO uµevoc; ETtl Tfjc; emq>avc.(ac; OUTWV 6q>ELAETOL : 

1) Etc; Tf]v' we; CxVCUlEpCU EAEX8T] , En(OpaoLV 
TWV OUOTOTLKWV Tfjc; Eltlq>OVE(oc; TWV Tl:ETpCUOWV 
~/..~v Eni TOO q>opecuc; yaf..aKTwoecuc; . 

2) Etc; -rt'Jv En(Opaotv Tfjc; Emq>aVELOKfjc; EVEp
yE(oc; I we; E 1 VOL ~OT] yvcuoT6V. 

3) Etc; q>mv6µE.vo E~mµ(oecuc; TOO uooTOc; 
Tfjc; ouvqoOc; q>aoEcuc; . 'H E~6:T:µtmc; TOO uOoTOc; 
e~unaKoyet Tt'jv nopoµovt'Jv TOO q>opecuc; yof..o
KrwoEwc; de; Tt'Jv µcxl;;ov ToO 6:oq>of..nKo0 l'.Jµevoc;. 
'Eov 6 q>opeuc; yo f.. oKTWOECUc; aTtOTEAELTOL alto 
aµµcuvLOKOV OCxTtCUVO, ~ .aµµcuv(o erq>(TtTOTOL fo(
OT]c;, nopoµhouv oµcuc; EV TQ uµEvl ta Al1topa 
6~fo . 

4) Etc; q>mv6µevo TOO TPLXOEtooOc;. Mfocti TWV 
TPLXOELOWV TOO nopwoouc; TtETpwoouc; UALKOO 
f>LoppEE~ ~ OUVEXt'Jc; q>aotc; TOO yoAOKTWµmoc; 
µe-ro TOO q>opE:cuc; yof..oKTWOEcuc;. Etc; Tt'Jv nep[
TtTCUOLV TOUTT]V no[l;:EL oriµovnKoV ETt(oT]c; p6f..ov 
To t~woEc; ToO yof..aKTwµornc;, Ko8wc; Enioric; 
KO i ~ AETtlOTT]c; OLOOKEOOOµoO TOO q>opE:cuc; yof..a
KTWOE(.o)c; EVToc; Tfjc; ouvExoOc; qiaoecuc;. "Ooov 
AETtTOTEpoc; 6 f>LoµEpu:rµoc; TOO q>opE:cuc; yof..o
KTWoEcuc; , ETti T0000Tov EUKOAWTEpov OtEPXET<:XL 
µETcX Tfjc; . ouvexoOc; q>6:oecuc; µfo<tJ TWV TPLXOEL
owv Tfjc; nETpwoouc; µO:l;;ric;. 
. 5) Etc; q>mv6µevo qieuoonpoopoq>f]oEcuc;. 'H 
npoop6q>T]OL<;; Twv crcuµono[cuv Tfjc; acrq>oA. T0µ6:f..-
9T]c; ETtl Tfjc; Eltlq>OVE[oc; TOO TtETpwoouc; UAlKOO 
Et:vm 6:v6:/..oyoc; TOO qimvoµ£vou, T6 6nofov no
po1l']pETrnL KOTcX Tt'JV Eµ(36:TtTLOLV (36µ(3oKO<; etc; 
f>La/..uµo Tt. X· xpcuµLKOO µo/..6(3oou. Ta crcuµoT[
OtO TOO xpcuµLKOO af..aTOc; npocrpoq>&VTOL KOL OTE
pEOTtOL00VTOL ETtl Tfjc; Emq>ove[oc; TWV tvwv' crxri
µoTll;;oVTO Eltlq>OVELOKOV OTpwµa . 

. 'Eav 6:vn8hcuc; ~ npoc; ETtlKcXAU4JLV Emq>a
VELO Elvm AELO KOL a5L613poxoc;, f..oµ(36:vouv XW
pav q>mv6µEvo Emq>oVELoKfjc; EVEpyE[oc; KOL E~a
Tµ[crecuc; TOO uomoc; T:fjc; cruvexooc; qiacrEcuc;. T6 
TPLXOELOE<; e1vm µriooµtv6v, EAOX[Oll'] OE ~ 4JEU
oonpoop6q>TjOLc;. 

'Eav vov ~ ·f.mq>avELa TcO 68ocrTpwµmoc; ET
vm uypa KOL (3e(3pEyµEVT] , TO acrq>o/.. TLKOV yo/..a
KTcuµo ' we; ' yaACxKTCUµa TUTIOU «EAOLOV EVToc; 
uoa-roc;»' f.q>apµ6l;;ETOL aVEU ouoevoc; KLVOUVOU, 
Ev 6:vn8foet npoc; yoA.aKTwµoTo Tunou «uocup 
EVTO~ EAO(OU»' anvo npoc; eq>opµoyt'jv CxTtOLTOOV 
Emq>6:VELOV CxltT]AAOyµEVT]V KOL T~c; EAOX(OtT]\,; 
uypocr(ac;. fEVVCXTal µ6vov l;;f]tT]µo unep(30ALKfjc; 
uypacr(oc;, ~Tlc; E1VOL OUVOTOY Va EITLq>.Epn aµE
OOV OtOOTIOOl\I TOO yo/..OKTWµaTO<; , e6:v T00TO 
OEV Ttopoumal;;n CxVTOXt'JV Etc; Tt'jV apa[cuol v Ol ' 
UOOTOc;. f:.La TOuc; · f..6youc; TOUTOUc; TeX KOTcX Tt'jV 
XELµEptvt'jv TtEp(ooov XPT]OLµonoLOuµeva aoq>af..
TLKcX yaf..OKTWµoTa ofov EKTOc; TWV UAACUV VO 
nopouotal;;ouv EUOT08ELOV apmwoecuc; 01 ' uoo
TOc; . Luvi]8T] aoq>aATLKCx yaf..aKTWµtm:x ouvaVTal 

EITLOT]c; va eq>apµoo8o0v ETtL E~atpETLKwc; uypac; 
emq>avE(oc;, eqi' 15oov aUTT] npoaf..wp8fj Ola TtU
KVOO OtaA.uµaTOc; TOO cpopecuc; yaA.aKTWOEcuc;. 

y) 
0 EnicSp0ta1s 't'CU &tcSpocvcus UAl)(CU Eftl)(OtAU\(>&c:.is. 

'Eav TO aopovec; UALKOV ETtlKaA64JEcuc; (aµµoc;' 
4JT]<j>LO£c;) E.1Val uyp6V, OEoV on cue; E<j>apµoo8fj 
npo Tfjc; f>taonaoEcuc; TOO yaf..aKTwµaTOc; eni Tfjc; 
emq>avElac; Tfjc; 6000. , Avn8hcuc;' npOKE.LµEVOU 
nEpi Tfjc; XPT]otµonotf]oEcuc; µETa Tt'Jv f>Laonaotv, 
ofov va e.tvm ~T]p6v , we; T00To em(3af..AETOL KOL 
KaTa Tt'JV XPflOLµono(riotv Ko8apfi'.c; 6:crcpof..To . 
µc'xt..Sric;. 
. cS J • ~nicSpoca1s 1'~v 0c1'µcaqioc1p1x~v auvenx~v. 'Ecp ' 
15aov , KOTCx TCx avcu, Etc; Tt'JV OLOOTIOOLV TWV 6:
ocpaf.. TLKWV yaf..aKTcuµaTcuv unELOEPXETaL KOL 6 
napaycuv tfjc; E~OTµ(oEW<; TOO UOaTO<; 1fjc; OUVE
xoOc; CpcXOEQ<;, Etvm np60T]AOV OTL al aTµoocpm
pLKai ouv8flKOL ETtlOpoOv _ouoLQOW<; ETIL Tfjc; Ola
OTIOOEcuc; TOO yof..oKTwµarnc; . 'ATµ6oq>mpa 
uypa E ml3pa56VEL n'Jv E~c'xTµLoL v TOO uoaTOc; ' 
apa Tt'jv OlcXOTIOOLV TOO yof..OKTwµoTOc;, npcxyµa 
TO 6noTov EVEXEL t5toLTEpov oriµoo[ov, tolc;x npo
KELµEvou nepi enupavELClv , o 'LnvEc; E1vm AELOL 
KOL 6:5La(3poxOL , we; 11 .x. oi ETtL<j>OVELOL TWV a
crcpo/.. TLKWV 6000TpQµOTCUV . 

·Etc; -rt'Jv nepinTQOLV TOUTT]V Ta XPT]otµonoL
ouµEvo aorpof.. TlKcX yof..aKTWµOTO ofov Va £1-
VOL µrixovtKwc; aoTo8fj, µETO: µtKpav tf..6:ncuotv 
oriA.ov6n tfjc; ouvexooc; cp6:crEcuc; (uocnoc;) vex ota
onwvrnt. 'ATµ6ocpoLpa avn8ETQ<; ~ripa Kai 8Ep
µt'J ETtlTaXUVEl Tt'JV £~6:TµLOLV TOO uoaTOc;. Ta 
xpriotµonotouµEva KaTa ouvE:nEtav KaTa TO 8£
poc; aoq>aATLKa yoA.aKTwµaTa ofov VO E1Vat µri
XOVLKwc; EUOTa8fj , ~TOL va OLOOTIWVTal µETcX µE
yaA.riv oxEnKwc; Ef..6:TTcuotv Tflc; cruvExooc; q>a
oEcuc;. , A VE~optf]tcuc; oµU)c; TOUTU)V 6 µETcX OLO
OTIOOL V TOO yof..oKtwµaTO<; OXT]µanoµoc; TOO 
emq>OVELOKOO 6crq>aATLK00 uµevoc; E1vaL EV Tfj 
npo)I µanK6TT]TL anoTEAEoµa µEToTponfjc; TOO 
yaf..aKtwµaTOc; T6nou «ef..atov evToc; uoaTo<;» 
Etc; yaA.c'xK-rQµa Tunou «uocup EVToc; ef..a(ou». 'O 
aocpaf..TLKO<; KOTO OUVETIELOV Emq>aVELOKO<; uµt'Jv 
OEV E1vm 6µoELot'jc; Kai O:vuopoc;, ~ acpuoaTQOL<; 
OE TOUTOU XQPEL µfo<tJ Tfjc; µal;;ric; auTOQ f>La Tfjc; 
µETaTponfjc; TOO uoornc; Tfjc; ouvExoOc; q>aOEQ<; 
etc; AETIT6taTa OTayov[f>La , anva , yaf..aKTOTIOL
ouµeva EVTOc; Tflc; µal;;ric; TOO aoq>aA TlKOO uµE:
voc; , otanEpoOv TE/..oc; auT6V , OLO va E~aTµL
o8oOv TEALKWc; ETIL Tfjc; emcpavE(ac; TOUTOU. 'Eav 
n.x. f..a(3c:uµEv µE-ra npocroxfic; oeTyµa ToO µETa 
OLOOTIOOLV oxriµanl;;oµevou OTLA nvoO Kai 6µoEL
ooOc; acrcpaATLKOO uµE:voc; , napmripoOµEv , OTL 
nEpLEXEL yEVLKwc; 20-25 ° / 0 uoQp KEKAELoµE:yov Etc; 
Tt'jv µcxl;;av auToO . 'H noo61ric; ToO uoaTOc; , ~nc; 
napaµevet e[c; Tt'jv µcxl;;av TOO µETO f>Laonaotv 
TOO yaf..ax:TwµaTO<; oxriµanl;;oµ£vou aoq>aATLKOO 
uµE:voc; , TUYXOVEL np60T]AOV EK TWV avcu, OTL Sa 
E1vm t6oov µtKpotE:pa , 15oov ~ 8EpµoKpacr(a toO 
nept(3af../..ovToc; E1vm O:vcuTE:pa · e~unovoELTOL , on 
E~apTCXTOL En(oric; KOL EK tfjc; TtOOOTT]TO<; TOO qio-
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pEW<; ya/\aKTWoEw<; Kai EK 1fjc; ouv6fo£w<; cxt'.nfjc; 
·'WUTT]<; tfj<; aoq>a/\10µ0/\61']<;. "EXEL £E,aKpt~w6fj 
CXAAW<; TE, on ETWAdlpEl<; EK AETtTWV OTpWOEWV 
5L' EVLWV K06apwv aoq>cx/\rnµa/\6C>v, Ka6cbc; KOL 
65ootpc.0µcxta EK TOUTWV, KataoTpEej>OVTOl µETCx 
~poxi]v' EK TOO . /\6you Tfj<; YCXAOKTWOEW<; TWV 
aacpat.. TOµa/\8C>v T06TWV ' EL<; ~v ii EV Tfj Eltlq>a
VE[~ ~ µal;;n auTC>v Evunapxouoa K6vtc; na[i';;EL 
rov p6/\ov q>opEw<; ya/\aKTWOEU><;. 

4) Eua't0:8E:Lo: . 'H EUOTcX6Ela TWV aoq>a/\ Tl
KWV ya/\aKtU>µcnc.uv, ii Mvcxµtc; OT]AOVOTl ii av-
8LotcxµEVT] npoc; noocxc; Tac; cxLtlac;, a'lnvEc; npo
KaA.oOv T~V OlclOTtOOLV' ElVCXl avaµq>LO~TJTT]TOV ' 
on OTIOTEAEL µ[av EK TWV OTlOUOCXlOTEpwv lOLO
TTJTWV CXUTWV. 

'H EVVOLO TOO opou EUOTcX6Ha npoKELµEVOU 
nEpt Twv c'roq>a/\ TLKWV ya/\cxKTc.uµaTc.uv , dvaL 
EVTE/\wc; oxEnKi]. b.E.v unopxEt 5coruxwc; µE8o-
5oc; OOKtµao[cxc; KOlV~ 5L' oA.a TO ElOT] EUOT0-
8E[cxc;' onva OUVOVTCXl VO KOTaTaxewmv EL<; lEO
aapa ~aoLKCx Kcxi de; EtEpcx Tp[a O:no/\uTc.uc; 
EµnELplKCx . 

I. Ba al Ka. ot) Eua-r0te£1ot 6111Bna£r,)S· Autr] 
f.LETpE!Tot ouvi]8c.uc; 1.:.lc; OEU1ep6/\e111a EL<; TOV 
xp6vov OT]AOV6TL KOTCx TOY 6noTov µ[a oraycbv 
TOO aoq>aATlKOO ya/\aKTWµCXTO<; n8EµEV1'] £ni 
<IJUAA OU OLT]6T]HK00 xopTOU 5taxwpli;;nm TWV 
560 q>ooEWV . 'O 5LO: TOO Tp6nou TOUT OU OLCXXW
pt0µoc; rfjc; ouvE xoo c; O:no Tfjc; ow xuTou q>aoEc.uc;, 
µaKpav O:no TOO VO ot5n OTIOTEAEOµa 6:vtano
Kpt v6µEvov npoc; o,n ouµ~cx[vEL KaTa r~v 5t ' 
craq>cx/\nKoO nvoc; ya/\aKrwµcxTOc; Ena/\ELlptv 
65ootpc.0µcxTo<;, anotEAEt f.v TOUTOtc; EVOELKTLKOV 
100 ~a8µo0 owonaoEc.uc; Kata n)v 5ti]8T]otv. 

~) Eilatlieit1ot µ11xotv1xn . 'H Euot68Eta autT] 
aq>op~ T~V OVTOXTJV, ~V napouotal';;Et ro· aoq>a/\
TLKOV ya/\cXKTWµa EL<; tac; µT]XCXVLKCx<; E mopaoELc; ' 
(5[c.uc; OE tac; EK Twv npoc; npocxvaµLE,Lv npoopt
l;:oµEvwv nETpwowv u/\wv npoEpxoµEvac; . 'A 
oq>a/\ TLKCx ya/\aKtwµaTa unoKE[µEva EL<; 5ta
onamv µETCx µtKpav £/\O:nwotv rfjc; ouvExoOc; 
q>aoEc.uc; 5L '£E,aTµfoEc.uc; KO i 5t 1']8i]oEW<; 8Ewpo0VTOl 
µl']XOVlKW<; aoTa8fj. TouvaVTLOV ya1'aK1wµcxTa 
OLOOTIWµEVa µ6vov µET' aq>afpEOLV µEycXAT]<; 110-
00TT]TO<; Tfjc; o uvExoOc; cp6oewc; EK/\aµ~avovtaL 
we; µTJxavLKwc; Euorn8fl . 

V) Eilat1ie£10t x111.11xn . 'H OVTOX~ aoq>aATLKOO 
nvoc; ya/\aKTwµaTOc; £vavn 6E,Ec.uv, ~AEKTpo/\u
TClv Kai YEVlKW<; OUOlWV XT]µLKW<; opaonKWV 
OTIOTEAEL T~V xTJµLK~V EUOT08ELaV . faAOKTW
µaTa napouotal;:oVTa EUOTcl8ElaV EVOVTl wpt
oµEVWV UAWV, OUVOTOV VO n a poumal;:ouv aot6:-
8ELaV -£vavn O:/\/\wv ouoLC>v ilia TOOTO Kai ii 
XTJµLK~ EUoT6:8ELa E [vcxL ox En Ki] iloKtµcxo[cx rr. X. 
avToxfjc; O:oq>a/.-nKoO nvoc; ya/\aKTwµaTOc; £vav
n TOO xf.-wpLOuxou vaTplou, ~ o[vonvE6µaTOc; ~ 
6E,Eoc; nvoc; 5Ev 5l5EL KaTa •p6nov 6pLonKov 
Kai YEVLKOV TO µhpov Tfjc; EUoTa8E[ac; TOUTOU 
EVOVTL OAWV TWV Xl']µLKW<; opaoTLKWV OUOLWV . 
KaTa yEVLKOV EV TOUTOL<; Kav6va, ETIELO~ ii £n[-

opcxoL<; TWV OUOLW'/ TOUTWV ElVCXL OXEOOV 1fj<; 
au1fj<; µopq>fjc; , -K01CXOtpoq>~ TOO npoo1a1EUn
K00 uµEvoc;-5t0: tOOto OOKLµao[a EVCXVTL ouo[ac; 
Xl']µLKW<; opaonKfjc; µac; o(OEl Kata npooeyyLOlV 
TO µEtpov EuoTa8E[ac; TOO ya/\aKTwµaTOc; £vav
n Kai tC>v 0:1'/\wv oxEnKC>v u/\C>v. 

6) t UCl"t'OtBEIOt 0cpotlrJCl£r.)S '51' u6ot"t'CIS· Ta .auvi]81'] 
aoq>a/\ TlKCx yaf.-aKtWµata dvaL YEVlKW<; emoE
KTlKCx apmwoEwc; 5L, UOOTOC' µEXPL<; l:iµwc; 6p[ou 
11Epav TOO 6no[ou uq>[otaVTCXl 5LaonaolV. 'Ent 
n/\fov ta y a/\aKtwµata taOta uotEpoOv de; 06-
vaµLv ETllKOAUlpEwc;, OEV 56vavtm OT]/.-ao~ va 
XPT]OLµonOLT]800V OL ' ETtOAEllpEL<; 65C>v EE, apyLA
ACUOWV ~ CXAAWV xwµcnwv I OUTE KOL 5LO: npocx
vcxµ[E,ELc; AETttoK6KKOU nETpc.05ouc; UALKOO, £v8cx 
6 npoc; nEpL~o /\ ~v Kai f.mKaf.-uqiLv O:oq>a/\nKoc; 
uµ~v ElVal Ka1' avayKT]V AEltlOTCXTOc;. Outw 
n . X· aEpo5p6µw Kai napan/.-i]ow 65ootpwµa
Ta I K08wc; .Kai eE,mpETLKW<; uypa TtEtpc.051'] UAL
Kcl, i5Lcuc; AETttfjc; KOKKOµEtptKfjc; 5La~o8µ[oEW<;, 
EXOUV avayKr]V ElOlK00 TUTIOU aoq>aATLK00 ya
AO KtwµaToc;, iKavoO npoc; n /\ fJpTJ £mKa1'ul)n v 
KOL 11Epl~OA~V TWV AETITOKOKKWV TOUTU>V UALKWV . 
' EK TOUTOU ii EUOTcl8Ela O:pa_tWOEW<; OL ' UOOTO<;, 
ii iKav6TT]c; ori1'ov6n roO ya1'aKtc.0µarnc; npoc; 
apa(U>OLV 0t' UOOTO<; EL<; OLOVOTJTIOTE CxVa/\oy(aV , 
CcllOTEAEl T~V TIAEOV xopaKtl']pLOTlK~V lOlOTl"]TCX 
TOO T611ou to6rou TC>v ya/\aKtc.uµarcuv. 

II. 'E µ 11 El pl Ka. ot) Eilar0tB£1ot OcttcB11x£UCl£r.)S · 
'H Euot6:8eta aUTT] £E,ap16:1aL 6:110 no/.-A.ouc; na
payovtac;, EK rwv 6noiwv o1 onou5aL6tEpot Elvm: 

1) 'H owcpopa nuKv6tTJ•oc; µernE,u oLaxc
TOu Kai ouvExooc; cpaoEc.uc; 'Eav ii 5taxurnc; q>a
otc; dvat 61' tyc.0tEpov nu KV~ lfj<; ouv£Xo0c;, TOTE 
napall']PELTCXL ouv68poLOL<; TWV µLKUAAU>V " KOTCx 
r~v µaKpav 5LaTi]pT]otv En1 rfjc; £mcpavECac; TOO 
yaA.aKn.;,µaroc;. 'Eav 6:vn8ETc.uc; ii 5taxuTOc; q>a
oLc; dvm TtUKVOTEpa tfjc; OUVEXOOc; I we; OUVT]8E
OTEpov ouµ~a[vEL , navTOTE OE npoKELµEvou nEp1 
TWV O:oq>a/\ TLKWV ya/\a1<twµfrrc.uv tfjc; EAA l"]VlKfjc; 
~10µ rixav[ac; , napaTT]pE!Tm µEpLKO<; 5taxc.uptoµoc; 
T<'>'lv ouo cpaoEwv. 1fjc; owxu1ou cpaoF.c.uc; ouoow
pwoµEvl']c; npoc; TOY nu8µEva TOO ooxElou. Kat 
tcp' ooov ~LEV 5£v EXEL EneA.8T] KpOKKlowmc; µEpLK~ 
~ OAlKTJ. 10 yaf.- cXKTU>µa 5L' avarnpaE,ewc; £na
VEPXETCXl de; TO oµoELOE<;' EV EVOVT(~ l:iµwc; T1£
Pl11TWO£l Ka8[otatal a56varnc; ii E.navaq>opa EL<; 
T~v Kmcl:oTaotv Tfjc; 06/.-T]c;. 'H µqO:/\TJ ot 1Ka
v6TTJ<; rfjc; ~toµrixavLKfjc; napaOKEUfjc; £yKELTm 
El~ T~V En(TEUE,LV Tfjc; autflc; 11UKV6TT]TO<; KOL Ola 
Tac; 060 q>aoELc;, ota Tfjc; KarnAA.i]A.ou EKA.oyfjc; 
KOL avaA.oy[ac; TOO q>opec.uc; yaAOKTWOEW<; K.A. 

2) T 6- tE,C>5ec; Tflc; ouvExooc; q>aoEwc;. Kara Tov 
v6µov TOO Stockes, ii raxt'.rtT]c; Ka8t~~o£wc; · Tfjc; 
OLOXUTOU <!JcXOEU><; ElVCXL CxVTLOTpOej>U><; CxVcXAoyoc; 
TOO LE,c.05ouc; Tfjc; OUVEXOO<; q>aoEwc;. 

3) 'H KOKKOµETplKTJ Ola[3a8µtmc; TWV µtK6A
AWV. 

4) 'H nEpLEKTLKOTTJ<; EL<; 6:ocpaA.TOµa~0TJV . 
5) Ai 8EpµoµETpLKcxi µErnnTWOEL<;. 

,. 
... ,. 
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6) To oxfiµo KOL ~ <J>UOL<; TOO OOXELOU 6:no-
9T] KEUOEC0<; . 

7) 'O apL9µoc; PH. NEwTEpm epEUvm Em 
Tfj<; E1tLOpCxOEC0<; Tfj<; 1tUKV6TT]tO<; TWV uopoyovo"(· 
6VTC0V KOTEAT]l;Ov, npoKELµEVOU 1tEpL cXO<J>OAll
KWV yaA.oKTC0µ<hC0V Ola oanC0voc; , E!c; PH=10 
KOT' aVWTOTOV opLOV . 

'H OOKLµoo(o Tfjc; EUOT09Eloc; ano9T]KEUOEC0C: 
OUV(OTOTOL KOTCx [3CxOLV Etc; T~V OOKLµoo(ov TOO 
oµOELOoOc;. To OLCx TWV YVC00TWV KOOKLVC0V OLT]-
9T]9EV yaA.6:KTC0µo aq>(ETaL EV ~pEµ[c;x EltL Mo 
µfjvoc;, µE9 ' o KOL npoooLOpll;;Ern1 EK vfou TO 
oµoEL5ec; TOUTOU. 'H CcVO~lOV~ 1tOpEAEUOEC0<; Bl
µ~vou BLa Tov TEALKov €A.Eyxov anoTEA.Ei Ev Tfj 
npal;El Kc0A.uµa oriµaVTLK6V 1 oux ~HOV dvm 
KOKOV 6:voyKaiov, E<J>' ooov CxTIO Tfjc; nopo
OKEUfjc; TOO yoAOKTwµaTOc; µEXPL Tfjc; E<J>apµoyfjc; 
OUT00 nopEpXETaL ouv~9C0c; xp6voc; 6:pKET6t;, 
Ko9' ov E1VaL BuvaTOV vex Enf.A9ouv cXAAOLWOELc; 
OUOLWOEL<; 6<J>ELA.6µEVOL Etc; Tele; we; CXVC0 oMac; . 
Al ayyA.LKOL KOL YOAALKOL µaA.LOTO npooLoypo
<J>OL op[l;;ouv xp6vov 3 µ11vwv , XC0PLC: T00TO vex 
BuoovaoxETfj, we; ouµ[3o[VEl 5LCx TOU<; t5LK06c; 
µoc;, TOU<; EKEi [3LOµrixavouc; , o'invEc; ETCL TIAEOV 
EyyuG>VTaL oLa T~v ETCL El;aµrivov Blm~pT]OLV TWV 
npo"C6VTC0V TC0V. ToxEio µEeoooc; n:pooBLopLoµoO 
Tfj~ EUOT09E(ac; Cx1t09T]KEUOEC0c; o2v KOTC0p9c08T] 
ELOETL va El;EUpE9ft. 'H UTIO TOO . L . Meunier npo
T08Eioa KOL Et5LKG>c; uno TOO K. Neubronner µE
AETT]9Eioa µEeoooc; Bla q>uyoKEVTp~oEC0c; oEv 
<J>o(VETaL v' aVTOTIOKp(VETaL npoc; TO npayµaTa. 

13) Eua-rciee:ioc µnotcpop!Xs. Al EK 1fjc; µETaq>opa:c; 
EltlOpaoELc; £lvm loQC: O:L TCAEoV 1tEp(TCAOKOl , al 
oT]µEpLvat OE yvG:loE1c; En:1 TOUTC0V EVTEA.G>c; EµnEt
pLKo:L ME8oooc; EpyaoTT]ptaK~ ota Tov npoootopt
oµov Tfjc; Euorn8E[o:c; Tau•ric; µtxpL o~µEpov Tou
A.axLoTOv nap' ouoEvoc; npouT6:8TJ. 

y) Eil-l-rciee:10t Els TCV ttotynov. 'EnELO~ TO a
ocpaA. TLKCx ya/..O:KTWµaTa dvo:L UOpoa6/..m, £1vo:L 
np60T]AOV' Oll TO uf>cup Tfjc; ouvExooc; q>aoEcuc; 
Etc; T~V 8EpµoKpao[o:v TOO 0° n:~yvuTOL µE: an:o
TEAEOµo T~V KaTo:aTpoq>~v Tfjc; KOAAOEL5o0c; ou
OTCxOEC0c; auTl'lv. Ta KaTa Tov XEtµG>vo: xprio1µ0-
noLTJ81106µEvo: aa<J>O:A TLKCx yo:AOKTWµa·Ta OEoV 
OUVEnG>c; va napouOLal;;ouv EUOTCx9Etav Etc; TOV 
TIOYET6V, EL<; T~V 9EpµoKpaa(O:V 0° µexpl -4°. 
ToOTo KOTop8o0To:L Ola Tfjc; TaltELVWaEwc; TOO 
OT]µE(OU 1t~l;EW<; TOO UOOTOC: Tfjc; OUVEX00c; q>a-

OEWC: 5L0: Tfjc; n:poo8~KT]~ El6LKWV OUOLWV, we; 
xA.C0pLouxoo !pEu5o:py6pou K.A.. 

napo:9ETOVH:c; TEAOc; Tel<; UTIO Ttj<; UTIO T~V 
n:poE5p(av TOO Ko9riYTJT00 K. ' AA. . Boupval;;ou em 
rpon:fjc; Ko:8opL08E[oac; n:po5taypo:q>ac; Twv a
oq>o:A. TLKWV yo:A.aKTc.:>µaTC0V KO:L £yKpL8f[aac; un:o 
TOO ' Ynoupydou ~uyKOLVWV(o:c; exoµEv va n:apo:
TT]p~owµEv , we; CXAAWC: TE KO:( KOTCx TO<; OUVEOplCx· 
OEtc; Tfjc; OLKE[o:c; em Tpon:fjc; UTCEOTT]p[l;aµEv' OTL 0: l 
aoq>o:A. TOµaA.9m TO:TIEL voO OT]µE[OU ·~l;Ecu<;' we; ol 
ev Taic; n:po5Lo:ypo:q>aic; avo:q>Ep6µEvoL TUTCOL 
180/200 pen. K.A. . , Em[3aHErnL, A.6yCiJ TG>v LOLKG>v 
µo:c; KALµo:TOA.oyLKWV ouv8T]KWV, v ' 6:vnK0:10:0To:-
8waL 510 oKA.T]pOTEpcuv TOLouTwv Ko:1 5~ npoKELµE 
vou nEp1 Eno:A.E[lpEC0V 5ta TOO T6nou 80/100, n:po
KELµtvou OE 1tEp1 eµnonoµG>v OLCx TWV TUTIC0V 
40/70 pen . To TOTE n:pof3A.118E:v Emxdpriµo: nEp1 
TOO CxOUVCxTOU Tfjc; n:o:po:oKEUfj<; aoq>O:ATLKWV yo:
AO:KTwµaTC0V BL a ToLo6Tcuv aKA. ripwv 6:oq>o:A. To
µo:A.9G>v' KO:To:pp[TITETO:l vOv ' a qi' OU KO:L EV •ft 
'Eomplc;r n:apaaKrnal;;oVTm Kai ~µEic; ~ori Ev T0 
£pyo:OTT]plCiJ no:pEOKEUaao:µEv apTLWTOTOV yo:/..Cx
KTC0µa BL' aa<J>O:AT0µ0.A.8ric; OlElOOUTLKOTT]TOC: 70 
Ka1 OT]µE[ou T~t;Ecuc; KaTa Kra.mer - Sarnow 42°C. 

"Opot µaA.0tKwv yaA.aKtwµci:twv 

'EE,wi:e plKTj £µcpc'xv1cr1c; : 6µoe1ofi<; . 
'Yn6A.e1µµ0: KO:Ta i:Tjv µE9oOOV m u cr e[crt pou (6:vc0-

TO:mv OpLOV) 0,5 °lo . 
MlKpocrKomKTj £µcp6v1cr1c; 6µoe10J\c; . 

nep[A.11µµ0: tEcppo:c; (µEy1cri:ov) 2,5 "/o. 
neplA.11µµ0: OTEpEOU UTtOAE[µµo:toc; µei:a i:Tjv acpo: [

pEOl V i:fic; i:Ecppac; (EA.axt0 mv) so0 ; •• 

'I 0 l 6 T 11 T E c; cr T E p E o Q U Tt O A E [ µ µ o: T o c; 

Ko:Bo:po:l TtEtpEA.o: '(KO: l µ6:A.8m n A.11poucrm muc; ol
KElouc; TtEpl µo:A.8&'Jv opOU<;. 

'Avoxii 10 °/o £ rrl nA.fov fl EA.anov Ola 16 cr11µei:ov 
n'JE,ewc;, OlElcrOunK6i:11rn Kai £mµl\Kuv cr1 v. Tunoc; 80 • 
200 pen. 

E ucr i:6:8 e lo: 

60Klµo:cr[a Olo:TllP!\OEWc; mu 6µoElOOuc; 1fic; OU· 
crtci:crewc; (EA.ax. ) 8 E.j3ooµ6:oec;. 

T p6noc; OEl yµo:10A. 114Jlo: c; KO:l EE,nacrewc; cruµ cpc0-
vwc; np6 c; 10: DIN 1995, EKOomc; 1934. 
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NEQTEPA ENTOMOKTONA 
<l>YT A ENEXONT A POTENONHN KAI l:YffENEll: OYl:IAl: 

A'. rEVLKCx 

'H µEy(on1 oriµexo(ex TWV EVToµoKT6vcuv , T6-
oov CXITO UYLElVOf..oytKfj<;, OOOV Kexl OTCO yEcupyL
KTJ<; 6:n:6ljJECU<;, OUVETEAEOEV worn·va TCAT)euve&ol 
KexTa Ta TEAEUtaTcx ETT) al oxErn~ext n:poc; ex6Ta 
Epycxo(cxl Kexl VO OT)µEtcuefj OUTCU OT)[lCXVnKTJ n:p6-
of>oc; El<; TTJV µEAETT)V TCUV . 

BEj3ex(cuc; Bev EXEL ELaEn EupEefj TO lBEwBE<; 
EVTOµOKTOVOV, EKELVO TOUTEOn TO 6n:oTov, av 
Kext n:cxpouOL6:l;ov E~atpEnKl')v BpcxonKOTT)tex Kex
TO: TWV EVT6µcuv I ouBEµ[cxv EV T06TOL<; ea ET
XE TO~LKTJV En:(5pexa1v E:n:t TOO avepwn:ou Kai Twv 
XPTJO(µcuv z;c;:icuv KOL Bev ea £(3/...amE TOU<; loTOU<; 
TWV q>UTWV I ea ~TO Be E~ O:A.A.ou EUCUVOV Kext EU
XPTJOTOV. oux ~TTOV oµcuc; exl yEv6µEVCXl µEX Pl 
TOOBE spEuvm n:poayouv EL<; TTJV 656v TTJV q>E
pouoexv n:poc; tl')v En[TEU~Lv TOO lBEwBouc; To6TOu. 
Outcu Bwyp6:q>ovTm ~BTJ YEVLKo[ nvEc; Kexv6vEc;; 
BLETCOVTE<; TTJV OXEalV µETex~u XTJµLKTJ<; OUOT6:0ECU<; 
KOL EVTOµoKT6vou EVEpyE[ac;, dvm Be cpavEpov 
n:6oov ~ Btexoacp~vLOL<; Twv Kexv6vcuv T06Tcuv B6-
vexTm va 5LEUKOA6vn KOL va KaeoB11y~an TO<; 
nEpm TEpcu EpE6vexc;. 

'En:L n:expaBElyµexn , yvcuoTT]c; yEvoµEVT]<; Eµ
TCELplKw<; TTJ<: EVToµoKT6vou EVEpyElcxc; TOO n:E
TpEA.exlou Kat Twv £~ exuToO n:po'C6vTcuv, EupESTJ 
on YEVlKWTEpov TCOVTE<; ol uBpoyov6:vepa1<E<; 
Bpwol Kexta TO µa:AA.ov ~ ~TTOV TO~lKW<; ETCL TWV 
EVT6µcuv Kext on ~ TO~LKTJ aUTT) Bp6:oL<; ouvau
~6:VEL µ£xpl OT)µE(ou nvoc; µETO TOO 6:p1eµoO TWV 
6:T6µcuv TOO &vepaKO<;. 'Ev Tfj OElp~ TWV KEKO
pEO~lEVCUV KCXVOVLKWV uBpoyovcxvep6:KU>V EKCX
OTOV µEA.oc; Elva1 Tptc; TO~LKWTEpov TOO 6:µfocuc; 
KaTCUTEpou 6µo/...6you TOU. Etc; Ta 6:A.oyovon:ex
p6:ycuyo ~ EVToµoKT6voc; lKav6TT]<; j3a[VEL KexT' 
6:VT(oTpocpov A.6yov TOO µopLaKoO T(,)V j36:pouc;, 
BpaOTLKWTEpa B€ dvex1 TO xA.cupon:expaycuya. 
Etc; TOU<; 6:pcuµonKOU<; uBpoyov6:vepexKexc; ~ Bpcx
OTLK6n1c; au~6:VEL µETO TOO 6:p1eµoO TWV UTCOKex
TCXOTOTWV, µEXPL<: 6p[ou nvoc; EVVOELTCXl , Kexe ' 
oaov ~ n:ap6:AA.T)AO<; CXU~T)Ol<; TOO OT)µE(ou l;E
OEC.)<; EVEpyET KOT' 6:vT(oTpocpov cpop6:v. 

Al KEKopEoµ£vm 6:A.Ko6A.ex1 Elvm Kexta TO 
µa:AA.ov ~ ~TTOV EVTOµOKTOVOL, T6ocp Be llEploo6-
TEpov, 00<'.p µEyexf..6tEpOV dvm TO µopLOKOV TCUV 
(36:poc;. Al µovooeEvET<; E~ auTwv dvaL Bpoon
KwTEpm Twv BtoeEvwv KexL -rwv TptoeEvwv. 6pa
onKwTEpOL woo6Tcuc; Twv O:vnoro(xcuv 6:/...Koo/...&v 
E Yvm ol EoTEpE<; cxuTwv . 

Etc; TO 6pyexvLKa 6~fo nexpexTT)pETTexl 6:v6:
A.oyoc; En(BpaOL<; TTJ<; CXU~~OECU<; TOO µopLexK00 
(36:pouc; . Ta µETO vmp(ou Kex! aµµcuv[ou &A.a-

'Yn6 100 K. XP. r. ANA/\Orlt.OY , 'EmµEATJ'tOU 
'tOU <l>apµaKEU1:LKOU Xriµdou rnG 'E8VLKOU navEmon1µiou 

Ta exuTG>v dvexL TO~LKWTEpcx Twv 6:vnoTO(xc.uv 
6~ECUV . EtBLKW't'Epov. npoKEtµEVOU ltEpt oanw
VCUV E~TJKpt(3weT) on ol n:cxA.µtnKoL Kot oTEcxnKoL 
E'lvoL BpaonKo( , EV 6:vnefoEL npo<; TOU<; ·EA.a'(. 
Kou<; TOt06TOu<; : "En an:EBECXeTJ on Ta -r£-i:pexn:ex
payQya TOO aµµc.uv[ou ETVCXl BpcxotLKWTEpo TWV 
TTJc; aµµc.uv(ex<;. 

T£A.oc;, TIPOKELµtvou mpt cpex1vollwv, ~ 9EOL<; 
TOO uBpo~uf..[ou EV TQ nupT]vL no[l;El anouBoTov 
p6A.ov Etc; TTJV TO~lKOTT)TCX exuT&V svavn TWV EV
T6µc.uv I CXTC00€L){9EVTOc; on OTOV to OH dvm 
EL<; TTJV o-9EalV. OUVOU~cXV€l ~ TO~lKOtT)<; µEta toO 
µoptexKoO f36:pouc;, EA.cxrro0TCXL Be TOuvexvT(ov o
-rav TO OH Eup(oKETCXL Etc; TTJV n~e€01v. 

no/...u ·n:A.fov ltEplTCAOKCC n:c;xpouot6:l,;oVtCXl 'TO 
acpopwVTCC EL<; TO BpccOTLKO OUOTCCTLKO TQV qiun
KTJ<; n:pOEAE60EU><; EVTOµOKTOVCUV, we; tTJV KOUOO
o(VT)V' TO<; n:upEep(voc; K. a. naVTo TO OUOTCC
TlKO TCC0To Elvm tvwoEL<; n:o/...6n:A.oKoL , UljJT)A.oO 
µoptcxKoO j36:pouc;, Etc; TTJV E:vTOµoKT6vov opa:o1v 
TWV 6n:o(C.UV ~ KETOVLKTJ 6µ0:<; W<; KexL ~ ACCKTO
VLKTJ TOLCX6TT) cpo(VETCXl OTl CxOKOUOl OTCOUOO(OV 
En:[Bpccotv. 'On:c.uoB~n:oTE, n:A.EioTo dvm· Ent TOO 
n:pOKELµEVOU ta ayvc.uotex OT)µEiex , ext B€ YEVOµE
VCXl 6:n:6n:€Lp0l npo<; OUV9€TLKTJV n:apOOKEUTJV 6:va
A.6yc.uv ouotwv 5L' £vrnµoKT6vov xpflotv Bev 6:n:€
Bcuoov µEXPL ToOBE IKexvonOLT)TLKCx O:noTEAE
oµexTa . 

Al Cf>UTLKflc; n:poEA.E60EC.U<; EVTOµOKTOVOl ou
o[m dvexL ex! µaA.A.ov 6:vtexn0Kp1v6µEvot EL<; Tov 
nEptypocptvTex T6nov TOO tBEw5ouc; EV'!OµOKT6 · 
vou, unEpTEpoOoaL ouotc.u5wc; TWV µE0' 6:nA.ou
OTEpou µop(ou napexoKeuexo9£vTc.uv '1tpo'C6VTU>V 
auv0foEC.U<;. EXOUOLV oµcuc; chux&<: TO µELOVE
KTT)µex tfl<; Euno9E(exc; Kai 6:noj3a/...A.ouoL µEyo µE:
poc; Tfl<; Bpaon KOTT)TO<; ex UT WV 5L, u5po/...6a€CU<; ~ 
KCXl BL ' 6:nA.fl<; 6~€l0WO€C.U<;. Em5p6:oEl TOO O:Epoc;, 
toO Cf>C.UToc; KOL ti]<; uypao[a<;. ' E~ aut&V exi 1tU· 
pe8pTvaL anEtEA.Eoexv Kexta -ra tEA.euTexia ETTJ Kat 
6:n:otEA.o001v sn avnKE(µE.vov no/...A.&v Epeuv&v, 
ltOAU<; oµcuc; Woex6tcu<; y(VETOl cm6 TLVO<; A.6yo<; 
KCXL nEpt VECUTEpc.uv n v&v qiunKfl<; npoEA.E60EU><; 
EVtoµoKTOVCUV, twv EV£XOVTCUV we; K6ptov Bpa
OTlKOV TTJV p o T E v 6 v T] v KexL ouyyEvET<; npoc; 
Tex6TT)V EVWOEL<; . 

Ta on:ou5m6tepex EK -r&v q>ut&v T06Tc.uv E1-
vm B6o E't5T) TOO ytvouc; Derris Tfl<; o(KoyE
VE(exc; -rwv 'l'uxexvS&v (ta~L<; XE5pon&v), t0ayEvT] 
Tflc; µEoT)µ/3pL vfl<; 'Ao(cxc; KexL Tflc; Mex/...mo[exc;, ta 
Derris elliptica Benth. KexL D . uliginosa Benth. 
Al p(l;m TC:lv <!'UT&v To6Tcuv. LB(c.uc; Be TOO npw · 
TOU , XPTJOLµonOLOOVTCXl an:o 6:µv1iµovE6TCUV xp6-
vcuv UTtO TO OVO~LCX Touba un:o TWV teayevwv Etc; 
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T~V KOTaOKEU~V OT]AT]TT]p(wv npoc; Eµj36:rmatv 
j3EAWV I ETL OE KCXL Etc; T~V clALE[av we; vapKWTLKCx 
TWV txeuwv. npayµc:xn, ~ TOt;LI(~ TU)V EVEpyaa 
KaTCx TWV TEAEUTo(c.uv TOUTWV E1vm oA.c.uc; Et;OL
pETLK~. 

'O Crawford') nEpLypaq>EL T~v f>LO: Touba 
aA.LEiav, o BE: Oxley 2

) EnEaTT]OE T~V npooox~v 
Ertl tflc; xp~oEc.uc; Twv OKEucxoµ6:Twv Tflc; Derris 
npoc; KaTanoA.EµT]oLv Twv EVT6µwv Twv epriµouv
rc.uv Tac; q>uTE[ac; Twv µooxoKapuwv. 'Eni nHov, 
KaTO: Ta ETTJ 1877 Kai 1887 o Hooker nEpLeypc:x
ljJEv EV TQ Kew Bulletin T~V uno TWV KLv£Z:wv 
xpfloLv Tflc; piZ:ric: we; EvTOµoKT6vou de; Tac; qiu
TE(ac; TOO nrnEpEc.uc; KOL rove; K~rcouc; TWV KOL 
EnEaTT]OEV ETtL Tflc; l5L6TTJTOC: TCXUTT]C: T~V npooo
x~v TWV Eupwna(wv KOAALEPYTJTWV KOL KTJTIOU
pwv. npoooµoio XPflOLc; ~TO CxVEK08EV yvc.uoT~ KOL 
EV :Louµ6:Tp<;:i: uno TWV l8c:xyEVWV f>La T~V KC:XTa
noA.EµT]aLV 6:o8EVELWV ToO KanvoO. 

'Onc.uo5~nOTE , Et;c.u TWV xwpwv EV 0 Ic; auTO
CJ>UOVTC:Xl 5E:v ~PXLOC:XV XPTJOLµonoLouµEva we; EV
TOµOKTOVC:X TCx E'l5T] Tcx0Tc:x TWV Derris ~ µ6A.Lc; 
EoXCxTWC: KC:XL 5~ EV rni:c; 'Hvwµ£vmc; µE:v noA.L
TE(CXLc:: O:no ToO 1924 KcxT6mv Eloriy~oEc.uc; Twv 
Mc. Indoo Kcxl A. Sievers "), EV Eup6nn BE: npo 
EAC:XXLOTWV ETWV. 

'H Derris elliptica Bentb . ,c:xuTOq>uoµ£vri EV BLp
µav(<;:i:, McxA.c:x"CKfj XEpoov~o<t> , ' I6:j3c;x, :Louµ6:Tp<;:i: , 
<l>LA.mnivOLc; v~ooLc;, K[vy: K. 6:. , nEpLEypaq>ri To 
npwTOV uno TOO Rumphins uno TO ovoµc:x «Touba 
radicum». E1vOL toxupa µEy6:A.TJ K°A.T]µc:xTlc; µ~Kouc; 
7-10 µ.' µE: j3 l. C:XOTOV unoµeA.avc:x I 6:v6µc:xA.ov Etc; 
T~V Emq>6:vac:xv , KA.6:5ouc; BE: TPLXWTOUC: Kai µE
rnt;65ELc; . Ta q>6A.A.c:x dvm µaKpa , µ~Kouc; 20-35 
EK. I µE: µioxov KOLVOV 15-20 EK I xvo65T] , CXUACX
ICWTOV. TO: q>uAA.6:p1c:x, 9-13 , OXE50v 'lac:x, µEµ
j3pc:xv65TJ, dvaL OKAT]p6: , A.oyxoEL5fl , 6t;uv6µEva 
Elc; T~V Kopuqi~v KOL OTpoyyuA.ouµEva Elc; T~V j36:-
0lV , µETat;65T] KCXTO T~v KOTW Emq>6:vnc:xv , tptx65T] 
Kata T~v &vw, Kcxl E1VOL oxE5ov A.Ei:cx KaT' 6:µ
q>or£pc:xc; Tac; Emq>avEicxc;. Tat;Lav8[m µc:xoxaA.LCXi:aL 
EK CJ>UA AWV nop6VTWV fl Et;aqiavLo8EVTWV O:noTE
A.ouµEVOL EK TpLwv 6:v8ewv · &veri µ~Kouc; 15-17 
XLALOOT., µE: KclAUKCX XWVOELOfl TIUKVWc; TPLXC.UTOV, 
j3pc:xx£c.uc; 65ovrwt6V. n£TaA.a CxVOLKTWC: pof>[vbu 
xp6µaTOc; ~ AEUKO . LT~µovEc; 10, OTtCXVTEC: ouµnE
CJ>UK6tEc;' 6:v8flpEc; 6t;Ei:c;, unEpoc; TPLXC.UTOC:' onEp
µanKcxl j3A.6:oTOL 3 4 , oTOA.oc; A.EToc;. Kapnoc; E.m
µ~KTJC: A.oyxoEL5~c; . µ~Kouc; 35 - 80 XLALOOT ., nA.6:
Touc; 17 - 20 XLALOOT. , µE: 1 - 4 onepµc:xTO. 

'Qc; 5p6yri CJ>EpETUL Etc; TO Eµn6pLOV ~ Derris 
elliptica UTtO µop<Jl~V TEµc:xx[WV p(Z:TJC: OUVEOTpaµ
µEVT]C: 5taµ£Tpou 1 nEp[nou h . Kai µ~Kouc; 10-
15 EK . q>mopEACXLVT]c; E.t;wrEpLKwc;, Eppun5c.uµ£-

') Hist. Ind. Archipel. , 1820 
•) Journ. E. Inc( Archip., 1848 
9 ) Cle1'.i:lov d:p . 1201 tou 'YnoupyElou rewpylac; i:wv 

' Hv . no1'.ti:. , W as hington , 1924. 
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VT]C: KOL KEKCXA.uµµ£VT]C: UTtO Emµ~KC.UV aUAOKC.UV. 
TEµvoµ£vri OELKVUEL q>A.otov A.rnTov A.[av npoonE
q>uK6Ta , KC:XAUltTOVtcx t;uA.ov xpc.Jµcxrnc; CxVOLKTOU 
KltpCvou napouoL6:Z:ov EV tQ KEVtP<t> 3 ~ 4 µL
Kpouc; ouyKEVtptKouc; KuKA.ouc; . "Anaoa ~ t;uA.6-
f>T]c; [10Lpa OELKVUEl ayyEi:a KOAWC: 6:vrnruyµ£va. 
Ta nap6:ppLZ:cx E1VOL an6:vLa KOL oxriµcxTCZ:ouaL 
KaTO µflKoc; tflc; p[l:TJC: ouA.ac; 6A.(yov atpoyyuA.ac;. 
'H 8pa0oLc; tflc; p[Z:TJC: dvOL lv65T]c;. Mc:xawµEvT] 
CUTT] O:q>~VEL KaT' apxac; µE:v EA.cxq>pov a'(o8riµa 
vuyµoO E.nl tflc; yA.6ooric; . Eha BE: ataeriµc:x C:ri
p6tT]TOC: TOO AOLµoO A.Cav xapaK1T]pLOnK6V, 
UTtEV8uµiZ:ov TO napay6µEVOV uno TOO q>uµaTOC:: 
TOU CxKOV[tOU. 

'H TIA ~PT]C: CxVCXTOµLK~ EpEUVCX TOU CJ>UTOO we; 
Kcxl ~ [aroA.oyLK~ ffpwva Tflc; K6V£c.uc; tflc; 5p6-
YTJC: , ~nc; unEv8uµlZ:£L EV noAA.oTc; t~v K6VLV tflc; 
yA.uKupplZ:ric: , £y£vovTO uno TOO J. Maheu ' ) 

' H Derris ulig inosa Bentb. autoq>UETC:Xl EV 
' AyyA.LKa"Lc; ' lv5(0Lc;, MaA.OLai<;:i:, <l>Lf..mn[vaLc;, K[
V<;:i: K 6:. EtvOL 8aµv65T]c; KA riµaTic; µ~Kouc; Ev(oTE 
10-15 µhp. ·o j3A.0:01oc; EXEL 5L6:µE1pov 5 7 EK., 
dvaL BE: unepu8poc; , nf..~pT]c; q>aKLO[c.uv . 01 KAO
OOL £ 1vOL AELOL , CJ>OLOL µET ' wxpwv CJ>OKLO[c.uv , Ep
TIOVTEC: EvioTE Kal E.vpLZ:ouµEvoL Ta q>uAA.a, µ~
Kouc; 10 - 20 EK., EXOUOL µloxov auf..·aKWT6V , 
ypaµµwTov, A.ETov , µ~Kouc; 5 - 15 EK. <l>uA.A.a
pLa 3 - 5 , onov[c.uc; 7 , 0oEL5fl , 6:µj3Ha ~ 6t;ea , 
oTpoyyuA.ouµEva, oxEBov nEpLEOTpaµµ£va E{c; T~V 
j36:oLV , TEAEiwc; AEla , wxponpaoLVC:X. Tot;1c:xv8[c:x 
µaoxc:xA.1a(c:x Elc; j36rpuc; f..E[ouc; µ~Kouc; 3-5 XLALOOT. 
"Averi TIUKVCx, po56xpoa, µ ~ Ko u c; 12 XLALOOT . µE: 
KOAUKC:X KUTIEAAOEL5fl Lt~µov E<; 10, n6:vTEC: ouµ
nECJ>UK6TEc;, 6:v8flpEc; 0oELOEL<;, a µ j3A.Ei:c; . "YnEpoc; 
TPLXWT6c;, otOA.oc; A.EToc; , onEpµc:xnKai j3A.aoTOL 
3·6. Kapnoc; npamvoc;, Eha K[TpLvoc; , f..EToc;, µ~
Kouc; 3 4 EK. , nA.6:TOuc; 20 28 XLALOOT. Ln£pµa 
f!v , A.Cc:xv TtETtLEoµ£vov, KLTpLv6q>OLov, µ~Kouc; Kai 
nA.6:Touc; 20 xA.oTµ . Kc:xi nA.fov 

'Avn8£Twc; .npoc; T~v D . elliptica, xprio1µ0-
noLoOvTc:xL EVTa08cx TO uTEAEyoc; Kcxl TO pCZ:c.uµc:x . 
'H 5p6yri CJ>EpETCXL uno µopq>~v TEµaxiwv µ~KOUC: 
10 - 25 EK KOL n6:xouc; 8 - 25 XlALOOT., ev(ot£ 
TtEplElALyµevwv npoc; CXA AT]Aa, we; a[ KAT]µC:XTL5Ec; . 
'H E:mq>6:vEL6: TU>V EtvOL CJ>OLCx-OKWpl6xpouc; KC:Xi 
nc:xpou1JL6:<:EL Eva A.A.at; npoEt;oxac; KC:XL auAaKac; , 
KC:XTa T6nouc; BE: µLKpac; 8TJ A. O:c; 6:vnoT01xouaac; 
Elc; Ta OT]µEi:a Tflc; EKq>uaEwc; TWV KA.af>(oKC.UV Etc; 
Ta EK VEapwv µEpwv q>uTOO npoEpxoµEva 5E[y
µa•a ~ EyKapo(a rnµ~ napouoL6:Z:EL q>A.oLOV Ka
VOVLKOV 6/..[yov KEXPWaµ£vov de; T~V nEpLCJ>E
pELav , q>moµ£f.. c:xva BE: Elc; TO J<EV.Tpov. To ~6A.ov 
E1VCXL KlTplVWTtOV KC:Xl napouoL6:i;;EL µLKpac; 6nac; 
6:vnoTOLXo6oac; Elc; Ta O:yyEi:a . 'H EVTEpL6VT] na
pouoL6:Z:ETOL µ1Kp6: . ouµnoy~c; Kai 6:voLKT6xpouc;. 

Elc; f>E[yµaTa npoEpx6µ£vcx E.t; ~A LKLc.uµ£vc.uv 
µepc7>v q>uToO napcxtT]poOvTOL noA.u6:p18µc:x q>aK[-

') Bulletin des Sciences Pha rmaco!ogiques 1925, crE"A. 
134 · 145 Kai 281 · 292. 
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5La OlOOVta Elc; TO <J>UtOV t~V xapal<tllPLOtlK~V 
plKV~V otpLV tOU. 

'H c'xvatoµLK~ €pcuva toO cputoO EYEVEto 
waautcuc; uno toO J. Maheu, l'J OE tfjc; op6y11c; to 
npwtov µEv uno toO E F. Perredes 5 ), OKOAOU
ecuc; OE, oµoO µeta tfjc; D. elliptica, uno toO J. 
Maheu. 

. Ai De~ris no1'.AanA.aaL6:1',;ovrnt. OLa µoaxcu 
µatcuv µ11Kouc; 50 hatµ. MEtaq>Ep6µEvaL etc; 
tov c'xypov cputEuovtm Evt6c; 6:vaxcuµ6:tcuv 
nA.6:touc; 1 µ. KOL de; O:n6ataaLV 1 µ. an' at..A.ij
ACUV. Ta cputa O:v8oOOLv EV Perak tov <DE[3pou6:
pLov KOL M6:pnov KOL KapnocpopoOaL tov M6:'Cov 
KO~ '!ou.vLOv.Ai ~UtETOL ~uvavtaL va euOOKLµijacuaL 
KOL UTIO t~V OKLOV µLKpcuv KOKKOq>OLV(KCUV ~ KOOU
tOOUKOOEVOpcuv. Ai pil;m ouA.A.Eyovtm µeta na
p£A.cuotv 2 hwv KOL Kata npotit111otv t6v 'la
vou6:ptov, OtE TO <J>UtOV OtEpETtOL cpuA.A.cuv, autal 
OE 8ccupo0vrnt we; EXOUOOL t~V µcyaA.UtEpav 
opaonK6t11Ta, KOL cha E,ripa[vovtm etc; TOV 
0:£pa O:nA.ouµEvm K<'XTcu8L unoaT£ycuv. Meta t~v 
E,ijpavoLV ouoKw6:l;ovtm etc; OEµata, 0LaT11poOv 
TOL OE µaKpov Tfjc; uypao[ac;, KOS ' oaov npoo 
[36:/..A.ovTOL EUK6A.cuc; UTIO Eupwtoc;, Uq>Lat6:µEVO'.l 
011µavnK~V µEicuOLv tfjc; EVtoµoKt6vou TC.UV iKa
v6t11toc;. Kat..~ an60oOLc; de; E,11poc; pll;ac; O:v£p
XETOL Etc; 1200 neplnou XLALoyp . Kata EKt6:pLov. 

. 'O KUpL05 A.tµi']_v EE,aycuyfjc; twv pLl',;wv ElVOL Tj 
Smgapore, Ev8a E Cvm EYKOT£ot11µevov KpanKov 
ypaq>eTov EAEYXOU, xop11yoOv 1tlOto1tOLT]TLKCx c'xva
~UOEC.Uc; 5La T~v op6y11v. LioKLµaL Kaf...A.LEpyE(ac;, 
EV nEpLcupLoµEvn oµcuc; En KALµOKL, ylvoVTOL En[-
011c; E[c; tac; rat..A.LKCxc; 'AnoLK[ac;, ' IVOOKLVOV KOL 
rou·cavav. 

'H nµ~ Tfjc; pll;11c; ~to Kata TOV 1tOpEA-
86VTa µfjva EV Aovo[v~ cif 9 1

/ 2 - 10 n£vvm KaTa 
/...[tpav O:yyA.LKijv. 

'H T6:E,Lc; twv XEoponwv napEXEL KaL &A.A.a 
q>uTa XPllOLµonoLOuµeva fox6:tcuc; we; EVtoµOKTO 
va. TOLa0Ta dvaL E'l511 toO y£vouc; Lonchocar
pus, ta L. violaceus, L. rufescens Benth. K. a., 
l8aycvfj tfjc; N. , AµcpLKfjc; ' tWV ono[cuv ai p(/',;OL 

. q>epOVTOL Elc; TO £µn6plOV uno TO OVO~lO «Cube 
TOO ncpoO». 

To npwtov T<?Utcuv ncpteyp6:q>11 KOL £µEA.etij811 
uno tWV Heckel Kai Geoffroy "), 8EcupouµEvov o
µcuc; we; 011/.. 11tijpLOV tx8ucuv. 'Qc; EVtoµOKTOVOV 
npouT6:8TJ µna tpLwv El5wv Chrysanthemum KOL 
Twv Mo npoµv11µovcu8€vrcuv dowv Derris, EK 260 • 
EV OA~ µEAEt118EV't'CUV q>utwv, µ6"ALc; tw 1924 UTIO 
TWV Mc . Indoo KOL Sievers. ' 

Ta e'l511 TaOra toO Lonchocarpus KOAALEp
yoOVTOL orccuc; K·aL ta tfjc; Derris, µ6vov TJ pil;o 
ouA.A.€yETaL KOTO TO TEA.oc; mo 4ou houc;. 'H 
pil;a OUT11 clVOL xovopot£pa Tfjc; TWV Derris, 
6A.Lyc:nEpov OE EUnp6of3A.11rnc; uno TOO Eupwtoc;. 

5) American Pharmac. Association 50,32 (1902). 
6

) Ann . Musee Colon. Marseille, 1895/2, 1 - 85. 

'Oµo[cuc; E'l611 nva Tephrosia, we; TJ 'l'. Voge
lii Hook. K. a I XPllOLµonotouµEva EV 'Aa(c;x, 'A
q>pLKft ~ N.'AµEpLKft we; 011A.11tijpLa txsucuv Kot 5L' 
Eµ[36:ntLOLV [3EAWV' OOKLµol',;oVTOL tEAEUTo[cuc; we; 
EVtoµOKTOVO. 

' Eox6:Tcuc; 6 Clark, EV Talc; 'Hvcuµ. noA.LtE(
mc; '), EnfotT]aE t~v npoaox~v ETIL E'l6ouc; nvoc; 
Cracca, tfjc; C. virginiana, autocpuoµEVOU CxTIO 
'Ovr6:pLo µ£XPL MoVLT6µr.ac;. To cputov toOrn rca
PEXEL EKXUA.Loµa µ~ auvoycuvLl',;6µEvov f3E[3a(cuc; 
E[c; opaanK6t11ta To twv Derris, O:A.A.a n6:vrcuc; 
EvEpy6v. 

TEA.cc; KOL &A.A.a cputa TWV yEvwv Milletia, 
Ormocarpum KOL Spatholobus XPllOLµorcoLoOv
TOl Elc; T<Xc; xwpac; EV a Ic; auto<J>UOVTOL we; EVtO
µoKt6va' OEV <J>EpOVtal oµcuc; ELOETl EL<; TO €µn6-
pLOV. 

B'. XTJµlKi'J £pcuvo: i:wv poi:~vovouxwv 
cpui:wv 

'H x11µLK~ €pcuva tfjc; pll;11c; tfjc; Derris elli 
ptica E1tEXELpiJ811 Kat' O:pxac; t<f> 1890 UTIO toO 
Greshoff 8 ) I oanc; anEµ6vcuoEV EE, autfjc; Plltiv11v 
tl va tT]KOµF.v11v e[c; 61 ° KOL O:noauvn8EµEVT]V de; 
160° I El<; ~v EOCUKE TO ovoµa «OEppio11» Aut11 E-
8EcupETto Tjvcuµ~v11 EV tft pil;n µEta xpcuanKfjc; 
n voe; ouoloc;, napoywyou tfjc; tavvlv11c;, E[c; ~v 
€56811 l'J 6voµao[o «Epu8pov Tfjc; Derris». 'H µ~ 
l<08ap8EToo P11tlV11 E1tlOTEUEt0 on ~TO µ Tyµo 
ouo OUOLWV' µLac; . aµ6pcpou KOL hepac; KpUOtOA· 
ALKfjc;, o'(nvEc; ijouvavto l<OTOAAijA.cuc; va xcupL
oewoLV. 'H €pcuva OUTll ETIOVEAij<J>8TJ uno 5Lo
cp6pcuv Epeuv11twv, EE, wv o Thovan Sillevoldt ") 
EOCVKEV e[c; t~V OEpplo11v' av KOL O:µopcpov I tOV 
TUTIOV c .sH ao 010 KOL Ef3£[3o(ou on TJ aK6:8aptoc; 
P:rJt(Vll OUVCUOEUEtO uno ouo[ac; KpUOTOAAOUµE
v11c; El<; avoLKtOKL tp[voc; [3EA.6vac; T11Koµevac; E[c; 
214° KOL µ~ opc.0a11c; ETIL Twv tx8ucuv. T~v ou
o(ov T0UT11V wv6µaoEV «avuopo0Epp(511v» I f:..E,11· 
l<pi[3cuoE OE . e[c; TOUT11V I we; KOL EL<; T~V OEpp(511v' 
t~V unapE,LV tpLWV µE8of,u/..[cuv. 

"Ooov O:cpopC1 E[c; T~V Derris uliginosa Ben th. 
TIOAOLOTEpOL ouyypo<J>ET<; f:..[3E[3a[ouv t~V unap· 
E,tv EV autft O:A. KOAOELOoOc; tl voe; I µEtOYfVEOtE
paL oµcuc; £pyoa(m OEV f:..[3e.[3a[cuaav T~V napou
o(ov TOUtou. L:uor11µonKC.UtEpa €pwvo TOO cpu
TOO TOUTOU EYEVETO uno TOO Power '0), oanc; EUpE.V 
Etc; t~v op6y11v tavvlv11v KOL f:..pu8p6:v nvo xpcu
onKijv, Etl OE o6:Kxapov, K6µµL KOL c'xv6pyavo 
&A.ota E[c; 011µavnK~V noo6t11to. 'Ent nA.fov, 
El< toO aA.KooA.LKoO EKXUA.[aµato~ O:m:.xc.0pTJoEv 
EAOLWOEc; uypov EVEXOV 5Lacpopo AL1tapa 6E,fo' 
we; KOL OtEp[vac;. To OLOAUTOV EV xt..cupocpopµl0 
µEpoc; tOO unoA.Eiµµatoc; tfjc; c':i:vcu KOtEpyoo[oc; 
napETXEV uno t~v f:..n(OpaoLv HCl l:.v aA.KooA.LKcp 

7 ) Science 77, 311 (1933). 
8 ) Bericbte d. Deutschen Chem. Gesellscbaft 35,538 

(1890). 
9 ) Archiv der Pharmazie 1899, 595. 

1 0) Amer. Pbarm. Association 50, 296 (1902). 

... 
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otaA.uµan KlTp[vac; f3EA.6vac; TT]Koµ£vac; Etc; 213° -
214°. 'H ouo[a aun1 E<J>a[VETO TOUnsoµEVT] npoc; 
1i]v O:vuopoOEpploriv TOO Sillevoldt, O:v Kai EAa
cpp6rnrn Ol6:cpopoc; Etc; Tac; t5t6TT]rnc; . To Cx0l6:
AUTOV EV CHCl 3 µ£poc; ~To KOVLc; O:µopqioc;, Ka
OTav6xpouc; , µ£poc; OE auTfic; E<flalvno anoTE
A.ouµEvov EK yA.uKoslTou . 

Teti 1918 6 Ishikawa") n.af3Ev EK TWV ptswv 
•fie; Derris ouo[av AEUKfiV' KpUOTOAALKfiV' a . T. 

163°, 5, ~v wv6µaoE TOuf3aTo~!vriv . Ot Tatters
field Kai Roach 12

) ETIEf3E[3a[woav 1i]v unap~lV 
Tfic; TOuf3aTO~(vric;. 'Yno TWV Kariyoni Kai Atsumi 
E8e:wpfi8TJ on ~ TOuf3aTO~[VT] dvm m8avwc; ~ 
auTi] npoc; napEµ<flEpfi KpUOTOAALKT']V ouo[av AT] 
qi8E:Toc.v EK TOO cp uToO Milletia tai\vaniana Ha
yata, l!xouoav TOY TUTIOV c,.H IROO, fVQ 6 Takei 1') 
E8Ec0pT]OEV on ~ ouo[a OUTT] , de; ~v EOWKE TO 
ovoµa poTEVOVT], CxV'tlOTOlXEl Etc; TOY TUTIOV 
C19 H 1.00 • ' 

KpuoTaA.A.tKOV owµ a npoo6µotov npoc; ri]v TOU
f3aTO~[vriv amµovc08T] 6A.[yov f3paOUTEpov UTIO 
TWV Tattersfield, Gimincham KOL Morris 14

) e~ d
owv Lonchocarpus , yvcuoTWV we; AEUKOO Kai µ£
A.avoc; Ha!ari. 

"EKTOTE' CxAAETIOAAT]AOl oxEnKai epyao[al TIOA
A.wv EpEUVT]TWV E toov TO cpwc; ' ef3Ef3atc08T] OE 
5t , aurwv TEAELWTlKWc; on TO KUplOV opaOTlKOV 
ouoTanKov Twv ptswv Twv Derris Kai Loncho
carpus dvm ~ porEVOVT]. ' 0 eµmLplKOc; TOtHT]c; 
TUnoc; El vat C., H 220n, 6 OE ouvTaKnKoc; KaT6: 
Touc; Butenandt Kai Cartney 6 K6:Tw8t: 

· ('Qo.CHa 
oO~o a.CH, 

lI ;C:::,._ 1 0 
H.c~ c-"'-./ 

0 

'A noTEA.E'lrm OTJA.. ~ porEv6vri E~ Evoc; KEVTpl
KoO nupfivoc; OL00ponup6vric; ~VW[lEVOU acp ' EVoc; 
µtv µE8 ' Evoc; 5tuopof3Evsocpoupav[ou, 6:cp ' hf.pou 
OE µE8' £voe; 5luopof3Evsonupav[ou. TO: Mo µE-
8o~6A.La· , T6: 6no'la nEplEXEL, EXPTJOLµon0tfi8rioav 
otO: TOY noooTl KOY TT]c; npooOLOpLoµ6v. ~T]µELW
TEoV on KOTaf36:AAOVTat npoon6:8ELOl UTIO Ota
cp6pcuv EpEUYT]TWV npoc; ouv8EnKi]v napaoKEui]v 
Tfic; poTEVOVT]c; , µi] KOTaA.fi~aom ELOETl de; 8E
TlKCx CxTIOTEA.EoµaTa. 

' Ev Ka8apq; KOTOOTOOEl ~ poTEVOVT] napou
ot6:sETOl UTIO µopqii]v axp6wv Kai OLO'lflOVWV 6p-
8opoµ[3tKWV KpuoT6:A.A.wv EXOVTC.,W a . T. 163°. ET-

11 ) Journ. Chem. Soc. 1918, 114-194. 
12) Amer. Appl. Biol. 10, 491 (1923). 
is J Biochem . Zeitschrift 1925, I , 157. 
14) Amer. appl. Biol. 12, 61 (1925). 

vm loxupwc; 6:ptoTEpoaTp6qioc; , EV f3EvsoA.(<tl OE 

OLaA.EA.uµfrT] EXEL [a] 2~
0 

= -233°. E1vm otaA.uTi] 

de; noA.A.ouc; 6pyavtKouc; 5taA.Urnc;. ' Ev CHCJ 3 

5taA.Unm Etc; 6:vaA.oy[av 73,4 ypaµ. Etc; 100 K.E. 
(20°). ' OA.tyc0TEpov OlOAUTl'J ElVOl Etc; TCx xA.wpo
nap6:ywya TOO oteuA.Ev[ou (de; TO TptxA.wpm8u
A.EvLOv 19°/0 ) , de; TO f3Ev?;;6A.tov (8 ,5•1o) Kai TO TO
A.ou6A.tov. ETvm woaurcuc; ouo5L6:A.uTOc; de; Tac; 
6:A.EL<J>anKO:c; 6: A.Ko6A.ac; , ouo5taA.uToT6:TT] OE Etc; 
TCx napaywya TOO TIETpEA.o[ou. 'H EV uoan Ota
AUTOTT]c; TT]c; KOTCx TOU<; Jones Kai Smith dvm 1: 
1.000 .000. 'O Jones woaUTWc; EUpEv on oxriµa
T(sEL µET6: ToO CCI. KpuoraA.A.tKi]v µopLaKi]v· Evcu
otv ToO T6nou C23 H220 6 .CCI. Ev£xouoav 71 ,9°/0 

poTEVOVT]c; KOi XPTJOLµEuouoov cna TOY nooon
Kov auTfic; npooOLOptoµ6v. 

' Emop6:0El TOO O:Epoc; Kai TOO <flc.:>T6c;, {O[wc; 
OE Twv twowv Kai unEpLwowv CxKT[vwv, Ta EV 
6pyaVlKOtc; OlOAUTOL<; OtaA.uµoTa Tfic; potEVOVT]c; 
E~ axp6wv Kat ' apxac; µEtan(TITOUOLV de; KlTpLVa ' 
Ella OE de; noproKaA.A.oxpoa Ka! f3o8£wc; Epu-
8p6: EV 4l TOUtoxp6vwc; Cx-u:of36:A.A.ovTOL KpUOTOA
AOl anoTEA.ouµEVOLEK OEOopoporEv6v11c; Kai po
TEVov6v11c;, orEpouµEvot o ' €vrnµoKT6vou evEp
ye:Cac;. Kara rov Roark KOVLc; ~T]pO: porEv6vric; 
£Kn8Eµ£vri de; To ~A.LaKov cpwc; µErnf3aA.A.Et w
oaurwc; XPOLCxV Kai 6:nof36:A.A.El ri]v TO~lKOTT]TO 
TT]c; £vToc; 10 nEplnou ~µEpwv . Etc; To fllaxuTov 
cpwc; ~ 6:nc0A.Eta Tfic; opaonKOTT]TOc; OEV dvaL at
o8T]Tfi Kma TOUc; A Badertcher KOL R. Wother· 
spoon ")·6µofwc; KOL~ KOVlc; Tfic; Derris anof36:A.A.EL 
Ti]V TO~LK01T]TO TT]c; µETCx n6:pooov 10 ~µEpwv 
nEp(nou, EV 4l uno Tac; aurac; ouv8fiKac; ~ KOVlC: 
TOO nup£8pou Ka8(otaTOl aopavi]c; Etc; TO ~µtau 
xpovtKov OlOOTT]µa. 'H O:nc0A.Eta Tfic; opoonK6tT]
roc; Tfic; porEv6vric; E!vm Kat' Eu8Etav 6:v6:A.oyoc; 
•fie; EVt6:oEwc; ToO qiwroc; Kai Tfic; otapKE(ac:; rfjc; 
ETilOp6:oEc.:>c;, EV anouo[c;x o ' 6:£poc; ETIEPXETaL au
TT] ariµavnKwc; [3paMTEpov Ka! En [3paMTEpov 
Elc; Ti]V KOVlV Derris. npoo8fiKTJ at86:A.T]c; OTIEOE[
xeri Otl npocpuA.6:ooEl ano •fie; £mop6:oEcvc:; TOO 
cpc.:>T6c; . 

'H pOTEVOVT] 6:noouvt(8Etal EUKOAWC: Etc; uoa
TLKOV Ot6:A.uµa' we; EK TOO A.6you OE TOUTOU tO: 
nuKvO: EKXuA.CaµaTa Twv poTEvovouxwv cpuTwv 
npETIEl vex yaA.aKTwµaTOTIOlOOVTal Kai VO 6:pm
OUVTOL µ6vov Kata ri]v onyµi]v tfic; xpfioEwc;. 
T axETa woaurwc; anoo6v8EOLc; ETIEPXETOl EV 6:A.
KOAlKQ TIEptf36:A.A.ovn , to08 ' OTIEP ofov vex A.aµ· 
f36:vEtOl un' oljHV Kata Ti]v XPfiOlV TWV pOTEVO
vouxwv OKEUaoµ6:TWV ltpoc; KOTOTIOAEµT]OlV TWV 
EVT6µwv EV rfj yEwpy[c;x , rooo6T<tl µa:A.A.ov Ka8' o 
aov n6:vta Ta yaA.aKToOvta, OLuypa(vovTa ~ 
aul;6:VOVTa Tl']V [KaVOTT]TO tfi<; rtpOOKOAAfiOEW<; 
oc0µaTa dvm ouvfi8cuc; CxAKOAlKfic; avnop6:oEcuc;. 
KaTCx TOY Dankworth KOL Etc; TCx l;T]pO: µi] uoa-

15) So~ p 11, 87 - 89, 111 - 112 ( 1935).- Chem. Zen. 
tralbla tt 1935 II , 109. 
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TlKCx EKXU/daµaTa D erris , TO n:apaaKEUao8tVTa 
5t' £Kxu1'(aECJ<; 5ta TETpa x1'CJp6:v8paKoc;, atet
poc; ~ XACJpocpopµlou , n:apatT]pE!tat µETO: n6:
po5ov 4 - 5 µ T]VWV Ol08T]TT) 6:m.0AELO pOTE
VOVl]<;. 

METO: HCl Kai HBr ~ poTEVOVT] n:apt xn n:po·(-
6vTa 5t0: n:poo8~KT]<; 1'lav 5paonK6: . b. L' ~n(ac; 
61;,Et5c.0oECJ<; 5l5Et OE05popoTEVO\T]V , Tfj<; 6n: o(ac; 
ETIETE6X8TJ Kai ~ o6v8coL<; uno 100 La Forge. 
b.LO: µa:A"-ov EVEpyoO 61;,Howm:CJc; 1'aµ~6:vErnt ~ 
poTEvov6vT] , C.,H ,8 0 ,, o T. 298". b.tO: KOTO AUttKfj<; 
uopoyovwaECJ<; 1'aµ~6:vETal ~ OLOOpoporEVOVT], 
c •. H •• 0 6, Eha OE TO pOTEVOVLKOV 61;,6 . 'Ev CxAKO 
AlKQ nEpl~CxAAOVTl 5tavo[ynat 6 cpoupoVtKO<; 5a
KT6AtO<; , Tiapayoµevou cpatVOAlK00 uopol;,uf-[ou , 
5t0: ~paoµoO OE µET ' 6:1' KOO ALK00 OLaMµaroc; 
KOH axriµaTlsETOl , OtOOTICJµevou TOO µopiou , TO 
Tou~a·(KOV 61;,6 , C12 H 120 , . 

'Emop6:aEt nuKvoO H 2 SO, naptxE1 ~ potE 
v6vri xpotO:v nopTOKOAAOKtTpLVT]V, flnc; 5t0: n:poa-
8~KT]<; NaN0 2 µErnn[mEL Etc; rpu8po '(0.JOT] 'H 
O:vtl5paa1c; au1ri np0l'.n6:8l] un:o TClV Dankworth , 
Budde Kai Baumgarten '"I n:poc; av[xvEcoLv tfjc; 
poTEVOVTJC: · 'Qc; xapaKtT]plOHKT) lioa6TCJ<; av1[-
0paatc; Tfjc; poTEVOVT]<; 5l5ETot uno tcO Jon es ~ 
Kuavfj XPOLa flnc; OXT]µOTLSETat 5t ' ETllOpaaECJ<; 
H N 0 8 , El;,ouf>ETEpwoECJ<; Eha 5ta N" aHCO. Kai 
npoo8~KT]<; aµµCJv(ac; . nEpi tfj<; CxVTLOpaOECU<; rn6-
TT]<; Sa E'(nCJµEv Kai TIEpattEpCJ . 

n1'T)v tfjc; poTEVOVT]£; Eup[OKOVTOL El<; TO npoa
vacpEp8evTa cpuTO: Kai 0:1'/..at KpuoTOAAtKai Evc.0-
aHc; , /._[av auyyEvoOc; XT]µtKfjc; o uoT6:oECJ<;, 6: /..1' 0: 
napouat6:?.:ouoat µtKpoTepav TOl;,tK6n11a £vavn 
TClV EVT6µCJv . TotaO rat £vwoEL<; Elvat : 

'H OEYKEAlVT], looµEpl)c; npoc; TT)v poTEv6vriv 
Kai ~c; ~ a6vml;,1c; OLT]UKptvlo811 uno TClv Bute
nandt Kai Clark , 6:noTEAo0aa OE n:p6:mva "-Ema , 
a. T. 171°. E1vat 6nnKClc; OXEOOV 6:5pav~c; . 

'H TEcppoo[VT] ' c .. H .20 7' CxTTOXCJPt08Et00 KOL 
µEAETT]8E!oa uno TOO Clark, f.pEUVT]8E!aa OE TIE
patTEPCJ un' OUTOO Kai TIOA AWV OAA(&)V. 'ATIOTE
AEL f..EuKO: np[aµaTa , a . T. 198°. Tft Em5p6:oEL 
nuKvoo H 2SO, µE•onlTITEL 01 ' an:CJ~,Eloc; £voe; µo · 
p[ou uoaTOc; El<; OE05po5EyKEALVT]V ' KpUOTO AAOU
µev11v El<; KlTp[voc ~EA6vac; , O.T. 232-233°. 'H EV(&)
Ol<; OUTT], flnc; ElXE napaoKEUao8fj EµµfoCJc; EK 
OEYKEALV11<; Kai TEcppoo[VT]<; CLO x11µLKfjc; 65o0 , 
amµovc.081'] TQ 1935 UTIO TWV Merz KOL Schmidt 
an ' EU8E[oc; EK TWV onEpµ6:TCUV Tfjc; Tephrosia 
Vogelii. 'Yopoyovouµevri KaTa1' unKClc; , µnan[
TCTEL de; Ot05po-OE00pOOEYKEALV11V , C,3 H 220 6 • 

nt..T)v Tfjc; OE05po5EyKEALVT]<; ' 6:mµovc.08T]OOV 
liaa6TCJ<;; EK TClv ampµ6:T<.0v Tfjc; Tephrosia Vo
gelii uno TWV Mer? KOL Schmidt KOL 060 OAA CXL 
EV WO EL<;' ~ CxAAOTEcppoo(VT]' c .. H 22 0 11 ax po a np[
oµoTa a. T. 194-195°, 6nnKClc; 6:5pav~c; , 5t6:cpo
poc; Tfj<; TEcppoalvric; Kai !aoTEcppoolvT]c; , de; txvri 
BE KOL ~ lao5EyKEALV11 , c ,3H 22 0 ,,, KpUOTO AA OU-

16) Archiv d. Pharm. 272, 561 (1934). 

µtv11 Etc; axp6ouc; ~EA6vac;; . ~ TIAOKl5La I 6nnKCl<; 
aopov~c; . laoµEpl)c; npoc; tl)v OEYKEALVT]V KOL TT)V 
potEVOVT]V . 

'H TOl;,LKOpOAT] , c ,.H .,O,' laoµEpl)c; npoc; TT)V 
TEcppoa[vriv, 6:n:oTEAo0ao np6:01va El;,ayCJVtKa 
np[oµoTa, o . T. 218° Kai aTpecpouoo 5El;,La To nE
no1'CJµevov cpwc;. 

TE 1' oc;; , TQ 1935 oi Cahn Kai Boam " ) mpt
. ypacpocatv ouo[av nvc'x ALOY opoonK~V' 6:noµo
vcu8E!aav de; µtKpa nooa EK Tfj<; Derris Kai 6:no
KAT]8Eiaov aouµoTp61'T]V, TOO EµnHptKoO T6-
nou c ,,H .,O ,, o[µopcpov, µEa. T. 189° KOl 192-
1940, o uvT61;,Ec.vc; OE µT) 6:acpa1'o0c; Eta£ TL. b.10-
KptvE1CXL OUtT] O:no tfjc; !ooµEpoOc; TEcppoo[vT]c; Ota 
TOO cpat VOALK00 TT]<; xopoKTfjpoc;, CxTIO Tfj<; (ao
µEpoOc; 5 ' lioa6Tc.vc; TOl;,LKap6/..Tjc; Ola TOO axp6ou 
aurfjc; . b.LO: tl)v TEAEUto[ov Ta6tnv cppovoOatv 
on of.v 56vatm vO: TIEptEXEtat lie; TOLa6tT] uno 
µopcpl)v foTtpc.vv !Sv Tft p[sn. Ka8' ooov Eve{> oi 
EaTEpEc; outfjc; OL ' 61;,tc.vv u5po/..6ovrnt 6µa1'Clc;, 
PTJTLVCXL DerriE, ahtvEc; napoum6:?.:ouot KaT6mv 
KOTEpyao[ac; µET ' CxAKOAEO<; TIEplEKTLKOTTJTO de; 
TOl;,LKOp0A11V 40 °/0 • µET ' 61;,EC.VV OUOaµClc; CxTIOf>[
OO UOl TOta6TT]V . 

'EK tWV TIEptypacpEtOClV OpoyClv ai p[sat tfjc; 
Derris E.vtxouaLv lie; KUptwTEpov 6:vaµcp1~61'c.vc; 
OUOTOTlKOV tT)V pOTEVOVT]V. 'H E(c; T06TT]V TIEplE
KtlKOTT]<; TG'JV pt?.:C>v DEV E ivm µ6vov 5t6:cpopoc; 
5La TO 516:cpopa ElOTJ Kai notKt1'lac;, 6:1'1'0: Kai 
5L0: TO 016cpopa cpuTO: tfjc; auTfjc; TIOtKt1'lac; . 'H 
µ EyaAUTEpa TIEplEKTLKOtT]<;; OT]µEtOOtOL auv~ecuc; 
ETii pt?.:C>v ~ALK[ac; 23-24 µl]vC>v Kara TOV Jones 
Koi rov Koolhaas TO l;,61'ov dvm n1'ouaLwnpov 
TOO cpt..0100 Etc; poTEv6v11v. Ai plsm Derris £ve
xoua1 auv~Sc.vc; µexp1c; 7 °/0 pOTEVOVT]V , lie; TpE
xo 6aT]<; OE KaAfjc; TIOLOT11TO<; 8Ec.vpo0VTOL de; TO 
Eµn6pLOV ai TIEpLEXOUOOl TOUAOXLOTOV 5 °/o- Ai 
µ£ TIEptEKTLKOTT]Ta 4 °lo Kol K6:rc.v 8Ec.vpoOVTot 
KOtc.vttpac; TIOLOTT]to<; 'Ev to6toLc; rropETT]p~ST]
oav pisot D . elliptica EYexouam µex pt 16 °lo po
n v6vric; , E!c; 5£ roe; O:vaTOAtKac; '01'1'av5tKac; 
' lvo[ac: cpolVETOL on OE(yµota µE 10 °/o ETVat 
µ6:1'/,_ov auv~ST]. ToOto npocpovC>c; 6cpE[AETOL El<; 
Em1'oyl)v TG'Jv dowv Kai TClv noLKLAtG'Jv Kai TT)v 
µEAETT]V TClv E5ocpo1'oy1KClv Kai KALµarn1'oytKClV 
OUV8T]KWV we; KOL E(c; KOAALEPYTJTLKO<; Kai 1'omac; 
cppovT[Ooc; ' E lVOl OE npocpovE<; on OUOtT]µaTL· 
KC.VTEpa KOL µ6:1'/- ov EmµEµEA TJ[JEVT] Epyaa[a ETii 
ToO n:Eo[ou To6TOu ea O:n:oowon Euvo"(KwrEpo 1<oi 
YEVLK c.v ttpoc; EKt6oEc.v<; O:noTEAEaµoTa. 

' EK TClv 1'omC>v d5C>v Derris , ~ 8Ec.vpouµevri 
liaa6Tc.vc; lie; 6:1;,fa 1'6you D . malacensis EVEXEL 
61'Lyc.vTepov porEv6vriv rC>v D. elliptica KOL uligi
nosa. 

n1' T)v tfjc; poTEV6v11c; 0 i pis at TWV Derris EVE
xouatv Etc; µtKpOTEpa TTOOO Kai OAAO ouataTL
KO , lie; OEYKEAiv11v , tol;tKap6AT]V KOi TEcppoa[VT]V . 

") ] . Soc. chem . Ind., Chem. anrl lnli . 54 Tran~ . 
42-45.- Chem. Zentralblatt 1935 II , 109. 
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Etc; onavu:..nEpac; tLvac; nEprntwoEL<:; 1
• ) o£v avw

pioKETOL ~ Et..ax!on1 µ6/..Lc; potEv6v11. £v <{'i EA~
cp8TJ EV rnutc;> KpUOTOAALKi] µasa KltplVT] tT]KO
µE.v11 Etc; 200° - 225", Et; ~c; 0L 0 6:vaKpuornf../-w
oE0JV cXTIEX0Jp[o8T]OaV owµata napOUOL '.lsoVTa 
touc; xapaKtfjpac; tfjc; OEOOpOOEYKEALVT]c; Kat tfjc; 
OEOopotoE;LKap6t..11c; . Etc; af..f..ac; TICxALV mpLTitW· 
OELc;, Kal lmapxouo11c; µLKpO:c; noo-6tT]TO<; potEV1'J
v11c;. oEv 6:nox0JpisEtaL autT] 5La Kpuotaf..f..woE0J<; 
('(oE TIEpaLtEp0J) 

Ot Cahn Kai Boam, 6:vn8Et0Jc; npoc; touc; 
a;\;\ouc; EpEUVT]t6:c; ' OE xovtaL we; cpuoLKa OUOtatL
Ka twv p~swv Derris µ6vov ti]v pon.v6v11v Kai 
t~V OAAT]V VEaV opo:onK~V ouo[av , a. t. 189°, 
toxup[sovtm 0£ on at f..oLno:i µv11µovw8ETom 
EvWOEL<:; OEV mplEXOVtal ~ TO TIOAU Elc; rxvri . 
'At-/..&. Kai ot Takei, Miyajima KOL Ono'") µ6vov 
t~V potEV6VT]V KOL T~V OEYKEA[VT]V OEXOVtOL we; 
cpuoLKa ouotanKa tfjc; Derris, nc'xvta 5£ ta f..orna 
8Ecupo00LV we; OEUtEpoyEvwc; oxnµans6µEva EK 
pon:.v6v11c; ~ OEYKEA(VT]c; Kata ti]v f:nl OKom:p 
6:noµo:KpUVOE0J<:; autwv Yl voµlv11v OL ' 6:;\ KCxAEO<:; 
EnEE;Epyo:o [av. 

navta ta 6L, EKXUALOE0J<:; f..aµ~ov6µna KpU
otaAALKO KOLµ~ ouotatLK6:, EV oTc; Kai ~ potE
v6vT], O:n:otEf..oOot to KOLvwc; Kaf..ouµEvov EKXU
f..1oµa ~ t~v pT]tLVT]V Derris. To nooov to6tou , 
cXOXEt0J<; npoc; 1i]v de; potEV6VT]V TIEpLEKtLK6tT]tO' 
OEV ElVOL aµmpov EvtoµoKTOV0JV LOL0t~t0JV, £cp ' 
oaov EL<; auto TIEpLEXOVTaL, TIA~V tfjc; potEV6v11c;' 
Kal aAAOL ouo[OL , 6/..LyWtEpov ~E~OL0J<:;, af..Aa 
n6:Vt0J<; 5paotLKOL Kata touc; Haller KOL La 
Forge, to O:n:oµE.vov ~lEta t~v Kpuot6:AA0JoLv tfjc; 
potEV6VT]<:; af..µ6/..0LTIOV , EE;mµLs6µEVOV , napEXEL 
un6AELµµa TIEplEXOV TIOAA~V 5EyKEldVT]V Kai to
E;LKap6;\ 11v, Et; taou 5 E oxE5ov npoc; t~v potEV6-
v11v 5paonK6v. "Af..f..oL nc'xf..tv o£v O:noofOoumv 
Etc; TO UTI6AELµµa T00TO 'loT]V OT]µao[o:v, n6:Vt0J<:; 
oµ0Jc; ouµcp0JV000LV E(c; TO Otl OEV ETvm napo
patfov, 5L' o Kai ~ EVEXoµE.vri noo6tT]c; alitoO 
f..aµ~6:VETOL un' OljllV Kata ti]v EKt[µT]OLV tfjc; 
5p6y11c; . 'H ouv~e11c; nEpLEKTLK6tT]c; twv pLswv 
Derris E(c; EKXUALoµa ELVOL nEp[nou 15- 16°/ 0 , 

unapxoumv oµ0J<; KOL XOµT]AOtEpOL taUtT]c; we; 
Kai avwtEpOL, Et; 6:vn8Etou, 6:vEpx6µEvm µE.xpL 
25 ° / 0 , 6La 5£ t~v Derr is malacensis O:vacpE.petOL 
µEy[otT] EUpE8EToa nEpLEKTLKOtT]c; Kai 34 ° / 0 ETL. 'H 
noo6tT]c; toO EKXUA[oµatoc; EE;o:ptO:tOL EK TOO E'(-
5ouc; , tfjc; TIOLKLA[ac; TOO cputoO Kai twv /.. ornwv 
6La n)v potEv6v11v npoavo:cpEp8Evt0JV no:pay6v-
1'0JV, 5£v ~a(vEL 5£ 6:napmt~t0Jc; ouvaut;avoµE.
VT], Kai 5~ Kat' EU8uv f..6yov , µEta tfjc; noo6tT]
toc; tfjc; potEY 6v11c; . 

At pism twv Kupt0JtEp0Jv Etowv Lonchocar
pus (Cube TOO nEpoO) EVEXOUOL Kai O:Utal we; KU-

18) Clark Kai Keenan, J . Amer. Chem. Soc. 55, 422, 
2423 (1933). 

19 ) Berichte der Deutschen Chem . Gesellschaft 66, 
1826-1833 (1933). 

pLOv ouotanKov ti]v potEv6v11v, EvExoµE.v11v El<; 
µEyaf..utE.pav EVLOtE O:vaf..oy[av twv ouv~80JV 

pLswv Derris, ~tol ouv~80Jc; 6:n6 2,5 - 10 °/,,, Kata 
µfoov 5£ opov 5,4° / 0 (Jones). Kata tov Clark 
EvE.xouoLv at pism Cube nt..~v tfjc; potEv6v11c; Kai 
5EyKEALVT]V we; KOL tEcppoo[VT]V, Etc; TL 5£ 5ETyµa 
EUpE811 UTI ' autoO Kal (ooµEpE<; TL tfjc; tEcppoo[
VT]c;, ~ (ootEcppoo[VT] . 'H µEyo:f..utE.pa TIEpLEKtLK6-
tT]c; t6oov Elc; potEv6v11v ooov Kai Elc; EKXUAL
oµa Eup[oKEtOL otav to cputov £xn auµ nt..11pwofL 
to 4ov i:'.toc;. Pfsm toO oEUtEpou i:'.touc; £5ELE;av 
E(c; EV OETyµa AEUKfjc; TIOLKLA[ac; 7,7°/0 EKXUA[oµa
toc; Kai 0 ,8°/0 potEv6v11c;. Etc; 5ETyµa 5£ µEf..avfjc; 
tola61T]c; 7 ,9°/u EKXUA[oµo:toc; KOL 3°/0 potEv6v11c;, 
uno;\oyLo8EVta ETIL C:11pa:c; ouo[ac; . 'Ev OVtL8EaE l 
npoc; to n:apan1po6µEvov E!c; tac; p[sac; Derris, 
5mmoto0tm Etc; tac; plsac; -roO Lonchocarpus 
Nicou nap6:AAT]AO<:; aut;110Lc; tfjc; potEV6v11c; KOL 
£Kxut..!oµatoc; AT]cp8£vtoc; 6LO: CCl •. To tEAEurnTov 
Kuµo:[vETOL ouv~80Jc; ota tac; Kaf..ac; not6tT]tac; 
ano 16,5 - 21 °Jo . ' O Lonchocarpus chrysophy!lus 
EVEXEL Kata touc; Spoon KOL Rovaan 13 - 28 °10 
EKXUALoµa Kai 1 - 2°·0 potEV6VT]V. 

Tfjc; Tephrosia Vogelii XPTJOLµonoLoOvrnL KU
p[0Jc; ta cpu/..;\o: Kai 1.'a onepµata. Ta npwtcx 
Ev£xoum Kata 1.'ov Clark Et..ax!otTJV potEv6v11v, 
£n 0£ 1.'EcJ>poo[v11v Kal OEYKEALVTJV. 'H un6 toO 
Worsley avaypacpoµEVT] TIEplEKtLKOtT]c; tEcppoo[
VT]<; ElYal Kata µfoov opov OLO 1Cx q>UAAO 0, 18°fo, 
tOV ~A0:01.'0V 0,09 °/., TO TIEplK6:pmov 0 ,06 °/01 1.'ac; 
p[scxc; 0.01 °io Kai ta onE.pµarn 0,35 °10 • Ta 1.'EAEu
taTa ' we; ~OT] tUYXCxVEL yvcuot6V I OTIEtEAEOOV 
avnKE[µEvov LOLOLtEpac; f..rnroµEpoOc; Epyo:o[oc; 
tWV Merz Kai Schmidt, ohLVEc; anEµ6v0Joav EE; 
autwv tac; TIEplypaq>E[oac; EVWOEl<:; OE05po5Ey
KEA[VT]V, af..f..otEcppoo[v11v Kol loo5EyKEALVTJV . 
To -n:ooov toO EKXUA(aµatoc; EK tfjc; T. Vogelii, 
we; Kai aAA0JY ElOWV 1.'0U CXUtOO yE.vouc;' E lVOL 
oµo[0Jc; µLKpov KOL q>8aVEL ouv~80Jc; tO: 5 °/o. 

TE.t..oc; EK twv pLswv 1fjc; Cracca virginiana 
EA ~<1>811oav uno tOO Clark 20

) 5L ' EKXUA[OE0J<; 6L, 
al8€poc; 4-6°/o EUW5ouc; nvoc; EKXUA[aµatoc;' 
too5uvaµou -n:Ep[nou -n:poc; -ri]v potEv6v11v Kai 
Evtxovrnc; 9°1o nEp(nou µE8ot;uf..[ou . 'H de; potE
v6v11v TIEplEKtLKOtT]c; TOO cputoO E1VOL µtKpa (Ka
t(,.} -roo 1 %), &.t..t..' Et.. -n:lsEtm 5L' Et;wyEvLat100 Kat 
tC>v KataAA~A0JV yEwpyLKWV EV y£vEL q>pov-r[
orvv vex a ut;118ft CUTT] ariµavnKwc;. 

r'. Mteo5oL EA.£yxou. 

'H 5Lo:pKwc; aut;c'xvouoa xpfjotc; TWV -n:Eplypo:
cp£vt0JV q>utwv KOL twv EK tout0JV OKEUaoµat0JV 
KOTEatT]OEV avayKa[av 1i]v EE;EupEOLV npaKtLKfjc; 
nvoc; µE865ou npoc; EKtiµT]OLV tfjc; EvtoµoKt6-
vou, O'UVETIW<; 5£ KOL tfjc; EflTIOpLKfjc; O:E;lo:c; au
TWV. A1 O'XETLKai Epyao[OL ~TO E.n6µEVOV va 
a-n:o[3AftjJ0JOLV (O[cuc; EL<; tOV TIOOOTLKOV npooOLO-

20) Science 77, 331 (1933). 

11,I 

~I 
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pwµov Tflc; pon:v6vric;. ECp' oaov OUTTJ Cx11f0£LX6TJ 
we; TO KUpLOV opoaTLKOV OUOTOTlKOV. At UTIOOEL
x6ELOOL µtxpl TOOOE µEeoooL E1vm Ol tl;flc;: 

1) 'H toO D . R. Koolhaas 2
• ) Kot ' m'.ni]v 50 

yp . A.rnTwc; O:A.w6£loric; pisric; EKXuA.[sovtm Ent 
48wpov µET' O:vuopou ot6£poc;, to OE EKXUALaµo 
auµ TCUKVouµEvov Ol' ei;oTµtaEwc; µtxptc; 25 K. t. EV 
OUlAflYl cpuyoKEVTplK0 tWV 100 Kt. acp[vE'Wl ETIL 
060 ~µtpoc; Etc; TTJV ouv~6T] 6EpµoKpoo[ov KOL 
Ent htpoc; 060 EL<; 0°. 'AKoA.o·uewc; cpuyoKEVtpETToL 
taxupwc; TO UTIEPKELµEvov uyp6v ' CxTIOX£LTOl EV 
nposuyLa6£vn cpLo/..Lo[ctl, d OE O:noi3A.TJ6EvTEc; KpU · 
OtOAAOl OUVTptj30VTOl µETO 10 K.E . atetpoc;, O:cpl · 
vovtol Ent µ[av En ~µtpov EL<; TTJV 6£pµoKpoo[ov 
TOO 0°, cpuyoKEVTpoOVToL EK vfou Kai TO unEpKEL
µEvov ol6Epll<OV uypov EV00TOL µETO TOO npw
TOU. Ot Kp0arnHoL C:ripolvovrnL £ni j3poxu de; 
80° EV T0 KEV0, TO OE ol6EplKOV uypov tJlUXEtol 
5La nc'.xyou Kai o[ O:noj3A.T]6EVTE<; KpuoToAAOL 
OUVEV00VTOl µETa TWV TIPWTCUV . Ta OUVEVW-
6EVTa uypa Et;mµ[soVTOL t5LOLTEpc.:ic; Kai TO 
UTIOAELµµa suylsETal. 'H CxKCx6apToc; po!EV6VTj 
A.ELoTpti3ETTm KaA.wc; Kai itpoooLOpisETm To ori
µeTov T~t;Ecu<; at'.nflc; . "Av T00TO E1Vol KOTWTEpov 
TWV 120° CxVOK06o[pETOl we; avcu ri pOTEV6VTj OtO 
10 K.E. atetpoc; µtxp1c; OU ri Tfli;Lc; apxetol nA.fov 
CxTIO 120° ~ K:::Xl OVCU. npoc; 0t6p6UlOlV TOO A.66ouc; 
orCEp itpoKUTITEL EK Tflc; ev T0 al8EpL crnoµevou
oric; EV oLaA.uoEL µLKp6:c; noo6TTJTO<; poTEV6VTJ<; 
npoor(6EVTOL 0 ,042 yp. O:va 10 K.E. oL6£poc; . 

'H µEeoooc; ouTTJ, aoxtTwc; Twv KoTcuTepw 
EKtE6T]ooµtvcuv O:vnpp~oEQY, a'iTLvEc; O:cpopwmv 
EL<; nc'.xaac; Tac; 5LO: KpuotaA.A.wa£wc; µF66oouc;, 
nopoumc'.xsEL to µetOVEKTT]µa on oEv O:noofOn 
pOTEV6VTjV Ka6ap6v I eel>' ooov CxpKELtal EL<; O:p
xoµEVOV O.T. 120° (o . t . Tflc; pOTEVOVTJ<; 163°) , 
CxTIOLTEL o' ETIL nA.fov TIOAUV xp6vov . 

'A TIAOUOTEpa Tflc; µe66oou TOUTT]<;' ouxv6tE
pov OE XPTJOLµonotouµi:vTJ , elvm : 

2) Tj TOO H. A. Jones 22
) . Kma TOUTTJV Tj 

A.rntwc; KovtoitoLT]6EToa plsa eKxuA.lsEtat ota 
CCI , ent 8 - 10wpov, en! nA.ouo[cuv 5E de; poTE
v6vriv cpuTwv Kai Ka6' 0A.11v Ti'}v VUKTo . To EK
xuA.Laµa ouµTIUKVOOTOL [lEXPL<; 25 - 50 K.E KOL 
acp(YETOL ETC! 18 - 24 wpac;' OTE ~ poTEV6VT] KCCTa-
1i:!TCTEl KpuoTaA.A.ouµi:vTJ µ£6 ' £voe; µop[ou CCI ., 
µeta tjJOE;tv OE ev nc'.xyctl Ent 10' - 15' OtTJ6ETtoL 5LO: 
xcuvEU'tTJplou Gooch µeta o[oKou OKA ripoO OL ri-
6TJnKo0 xoptou KOL TIAUVETOL OLO 10 - 20 K.E . 
tJ.iuxetvrnc; OLO rcayou CCI •. 01 KpUOTOAAOl C:ri
pmv6µEVOL Ent µ[av v6Kto: EL<; Tov O:epa Kai EL<; 
ouv~6T] 6EpµoKpao(av suy(sOVTOl, TO OE j3apoc; 
TWV rcoA./...orcA.amas6µEvov Eni 0 .719 itapexn to 
nocrov tflc; potEVOVT]<; (LXEcrL<; C2 3H 220 .. :C21 H 22 0 0 • 

CCI .). 

2 1) Bull. Jardin Bota r.ique Buitenzorg 12, 553 574.
Chem. Zentralblatt 1933 II , 749. 

2 ') Ind. eng. Chem ., An a ly t. E '.l it. 5, 23 (1933).
Chem. Zentralblatt 1933 II 582. 
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npoc; npoo5topLoµov TOO OALKOO EKXUA[oµatoc; 
et;mµtsETm To 5t~6TJµo TOO CCI,, t:TJpa[vetoL to 
UTI6AELµµo Tfl<; f.i;otµ(oEUl<; µEXPL Oto6Epo0 j3a
po t.: c; Etc; 105° Kai to Eup£6Ev npoor[6Etat de; ri]v 
pOtEV6VTJV . 

'H rcpoovacpEp6EToo µEeoooc; napoumc'.xsEL Ta 
Tpcu10: naawv TWV Ola KpUOTOAAWOEUl<; µE66-
ocuv, ahLVE<; YEYLKW<; napexoumv CxTCOTE/..eoµaTO 
KOTWTEpa TWV npayµanKwv, A.6y~ TOO µT] 5u
vaTo0 Tflc; TCOCJ'OTLKflc; KpUOTOAAWOEUl<; Tflc; pOTE
VOVT]c; . 'EvloTE µaA.LOTO, we; KOTUlTEpcu EKTl6ETOL , 
ETIL TITWXWV Etc; potEV6VTJV PLsWV ou5Ep[a O:noj3o
A T] TOLaUTTJ<; Em tuyx avETaL. 

D.fov VO OT]µELW6fi EVTa06a on O:vaA.oyov µe-
6o5ov npoo8LOpLoµoO poTEVOYTJ<; 8t0: CCI, dxov 
EnEE;Epyao6f1 , ETT] nva np6 TOO Jones, Ol w. s. 
Manson Kat E. Willmore. 'Oµo(av, TEA.a~, µE6o-
8ov µET' O,axiorwv A.rnTOµEpEtaKwv foacpopwY 
EOT]µoo[EUOEV 6 Emm. Pozzi-Escot 28

). 

'O H. Jones µEta TOO Ch. N . Smith ") avEKo[· 
VUlOOV WOOUTW<; KOL avtlOpaoLV XPWOTLKTJV XPTJ
otµEuouoav np6c; CxVLXVEUOLV Tflc; pOTEVOVTJ<;. 
Kata Ta6tT]Y 1 K. E. CxKETOVLKoO 5LaA.6µornc; po
Tev6vric; ~ potEvovouxou E:KxuA.ioµoToc; µiyvu
tat µETO 1 K.E . HNOs (1: 1) Kat acp(Etol ETIL .,. 
·A.En T6v, aKoA.ou6wc; OE npootl6EVTOL 8-9 K.E. H 2 0 
KOL 1 K. E. TIUKVflC NH.OH. napouo[\X pon.v6-
VT]<; napayeta:L xpota npoooµo[a npoc; t~v mo 
KuavoO Tflc; j3pcuµo6uµ6A. T]c; Ent PH= 7 ,2. Eum
o6riola tflc; O:vn5paaEwc; µexpt 0, 1 XtA.toot. poTE
v6vT]c;. 

3) 'H µEeoooc; Twv S. 'fakei, S. Miyajima 
Kai M. Ono 25

). AutT], µa:A.A.ov ETILOTT]µovLKTJ na
owv rwv µtxpt To08E npoTa6Etowv, ETILTpEnEL TOY 
TOUToxpovov npoo8toptoµov Tflc; pOTEVOVT]<; KOL 
Tflc; OEYKEA(VTjc;. LTT]PLsETOl ETIL TOO yEyov6rnc; on 
T6aov ~ poTEVOVTJ , ooov Kai~ oEyKEALVT], ouvovTOL 
6E;Et5o6µEVOL KOtaAA~AW<; EV CxAKOALK0 TIEpLj3aA.
AOVTL 5La pEuµmoc; 6t;uy6vou ~ O:Epoc;, 5LO: Ka
TEpyao[ac; o' CxKOA066wc; µEta H 2SO. KOL cXAKOO
AT]<;' vex µetatpOTIWOL TIOO'OtlKW<; El<; OEOopopo
TEVOVT]V Kai OEOOpOOEYKEA(VT]V I aµcpoTEpoc; /..[av 
OUOOLOAUTOU<; EL<; TIAELOTa OlOAUTLKCx uypO: KOL 
KOTCx ouvennov euxepeotaTa KpUoToA.A.wo[µouc;. 
'O TI:f pat TE PW xwptoµoc; TWV 060 TOUTCUV TfAEU
TOlCUV tvwoec.:iv EmTuyxaverm ota tflc; KaA.ouµe
VTJ<; lOO-OLUOpoµE66oou, Ko6' ~v TO µTyµo µETCx 
npoo6~KT]V Pd-Baso •• XPTJOLµEUOVTO<; we; KOTOAU· 
Tou, otof..6EtaL Ev aA.Ko6A.n Kai µeta veav npoo-
6~KT]V 6/..[you CxAKOOALKOO otaA.Uµarnc; NaOH 
cXVOTopaoo£Tol EV CxTµooq>a(p\): u5poy6vou. 'Yrco 
Tac; ouv6~Kac; ta6ta:c; ~ µ£v oEOopooEyKEALVTJ 
rcopaµtvEL O:vaA.A.o[cutoc; Kot aoLOAUToc;, EV0 Tj 
OEOopopotEVOVT] avayEtat np6c; L0'0-5LUOpO-OE0-
opo-poTEVOVT]V OLOAUT~V . KaTO Ti'}Y Ola nopw-

es) Ann . Chim . Anal. appliquee 13] 17, 233-236 (1935). 
2 4 ) Ind . eng-. Ch ., Anal. Ed. 5, 75 - 76 (1933). Chem. Zen

t ra lhlatt 1933 , II 582. 
26) Berichte d. Deutsch ." Chem. Gesellschaft 66, 1826-

1833: (1933). -
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Oouc; uaf..[vou. ~8µo0 Ot~ST]OlV ~ µEv npWTT] µt
VEL tnL toO ~8µ00 lJ.ETCx TOO Pd-BaSO,, tE, ou 

·anoxwp[sETm 6t' EKxut..[oEcuc; µn' aKEtovric; , ~ 
OE O~UTEpa anoxcuplsETat EK TOO CcAKOAlKOO OlT]
e~µaTOc; Ot' 6E,tv[oEcuc; 6t0: H.so. KOL avaTap6:
E,Ewc; µET' atetpoc;. Tooov to aKETOVtKov ooov 
KOL TO ateEpLKOV uypov EE,aTµtsOVtcxl ' TO OE u
not..i;,[µµaTa suylsOVTOl KOL unot..oy[sOVTOl O:n , 
EUSE[ac; we; OEYKEA(_YT] KOL pOTEVOVT] KOL TOOTO 
6ton o1 auyypaq>ETc; 8£cupo0otv on ai µtKpoi Olo
qiopai tCiv µoptaKwv [3apwv (ponvovric; Kai o£y
K£f..[vric; 394, 0£00ponapaywywv 392 Kai too
otuopo-o£05popot£vovric; 394} OUVOVTOl vex na
popo8waLV , we; µ~ npoKa f.. oOaot f.. 6:8T] µeya f.. u 
TEpa tWV TTEtpaµanKWV to lOUtCUV. 

npoKHµlvou TIEPL ptswv Derris OUVlOTOTOl 
nporiyouµtvwc; EKXUAtotc; tflc; KOVEcuc; Enl 8 - 10 
w,'Jac; 0t' atetpoc;, O:noxwpto~toc; tflc; poTEvovric; 
f>L ' artf..flc; KpuotcxAAWOECU<;, OL~ST]OLC,, EE,6:1µtotc; 
toO 5trie~µmoc; µtxpt E,T]poO Kol npoo6topwµoc; 
f.:.v m'.lr<f> Tflc; poTEvovric; KaTa T' O:vcu1tpcu, npoa
e~KT] OE TOO EUpE8EVTO<; EE,a yoµtvou de; TO ot' 
O:n' EueE.Lac; KpUOTOAAWOEW<; EupE8EV TOLOOTO . 

'H µE.8oooc; OUH}. µot..ovon er::wpT]rLKwc; chjJo
yoc; Kai O:nooioouoa EV Tfj npaE,Et iKavonoLT]tlKCx 
-CXTTOTEf..foµaTO' EXEL 10 µELOVEKTT]µo on ElVat 
ETT[novoc; KOL OTTOlTEL TIO AUV xpovov. 

4) 'H µteoooc; TWV W. Dankworth , H. Budde 
Koi G . Baumgarten '") Aurri dvm 5taqiopoc; 
&A.Arie; npoyevwtf.:.pac; Twv l5[cuv, ~nc; f.:.arriplsETo 
ETTL EKXUf..[aEcuc; Ota CHCl 3 • KOTEpyao[ac; tcO 
xt..cupoqiopµtKOO EKXUA[aµmoc; 6t ' atetpoc; KOL 
K.OUOTOAAWOECU<; EK TOUTOU tflc; pOTEV.OVT]<; 
. Kata T~v napooa·av µteooov 3 yp . A.rntC:ic; 
KOVLOTIOlT]SE(OT:jc; KOVEW<; KOtepyasoVTOl µna 30 
K.E. [3evsof..[ou EV auv~8Et 8epµoKpao[c;x Eni 24cu
pov. To Katlpyoaµa OLT]eT]eEv qitpETOL EV acuA.fl
vt TWV 100 xoTµ . KOL nof..cuotµELpELTOL. fvcuaToO 
UVTO<; on ~ flOtK~ OTpOq>lK~ LKOVOTT]<; tflc; pOtEVO-

:"'TJC. Ev f3evsof..tKQ otat..uµan dvot [0] 2~
0

=-233° , 
~ ETcl TOT<; 0

/ 0 TIEplEl<TlKOTT]<; 1fl <; pisT]<; de; pOTE

VOVT]V EUplOKETOl Ota TOO TUTIOU a . 2~~00 . 

'H CxKpl[3fla oµcuc; tflc; µ£8000~ TOUtT]c; O:µqit
af3TJTELTOl ao[3apwc; ' 7

). 

5) 'H µteoooc; R . S. Cahn KOL ] . ] . Boam '"), 
6ta Kpuataf..t..wo£cuc; KaL o:uTTJ , E.xouoa EV yevt
KaTc; ypaµµaTc; we; €E,flc; : 

'H A.entwc; O:A.eoeeToa KOL KoaKtvtaeEToa Ko 
vtc; E,ripa[vernt Ev t<fl KEvQ µtxptc; ou of.:.v nEptt
XEL TIAEOV TWV 5 °/o uypaa[ov . ' A VWTEpa Toun1c; 
uypoa(a ea ETIE[3pc'.xouvE T~V nopEiov tflc; EKXU
ALOEW<; KOL npoKof..oOaa t~v ytvEoLV 6E,lvcuv 

28 ) Archiv der Pba rmazie 272, 551-554 11934) . 
27 ) BA.. 'It . X· KpLTlKT\V TOO P. Rowaa n , Arch . d . 

Pharm., 1935, 237, altcXV1:TJOLV 1WV Dank wor tb Ka i 
Baumgartten , Arh . d . Pha rm. 1935, 385 K.A. 

'") J o urn . So c- . chem. Ind. 54, 37 (1935). Zei tsch rift 
fiir Anal. Chemie 106, 451455 (1936). 

npo·(OVTCUV OLOOTICxOECU<; TO~ XACUptcuµEVOU Ota
AUTOU ea EntqiepE µEpLKTJV otaanamv too 
EKXUAlsoµtvou UALKOU, auxvaKtc; OE KOL 8pa0-
0lV tflc; q>tc'.xf..T]c; Soxhlet . :=:~pavatc; EE, &At..ou 
de; 100° ea ETIEq>EpE OlCxOTTOOLV tflc; pOTE\iOVT]c; 
KOL µ£lcuotv tflc; O:nooooEcuc; . 'Qc; 6taf..UTTJ<; XPTJ
mµonotETTaL, avti CCI , TPLXA.cupm8ut..tvtov, ~ 
EKXUA. tatc; OE otapKET ETTi 8cupov, µ£8 ' o , O:vnKa-
8taraµtvou TOO 6taAUTlK00 uypoO napatELVETOl 
ETIL 4 wpoc; , EV O:vayKn OE av TO vfov EKXUAlaµcc 
E.xn XPOLOV [3a8UTEpav T~C, wxpoKlTp(VTjc;. KOL 
ETii 4 datn wpac; . To OUVEVCU8£vta EKXUA[aµata 
EE,mµ[sovrnt Km ' O:pxac; Ev Kat!Jn KaL eha Ev 
KWVlKfj q>LCxA n nposuytoeetan µtxplc; OU '(0 uypov 
KOTOOtfj TIUKVoppEUOtO V KOL apxtan VCx OXT]µa
Tlsn qiuaa f.. f..[Qac;. 'AKof..o68cuc; OlOXEtEUETOl 
~mov pEO~to O:tpoc; 5t0: 1flc; cptc'.x f.. Tjc;, EV cT:> autT] 
O:vaKLVEiTat unEpavG.) EAEU8tpac; qi t.. oy6c; , µt
XPLC. ou EKA.dt!Jn ~ 6aµ~ mo tptxt..cupot8uf..evlou, 
sUy [SEtal 0 ' E ha ~ q>LCx A T] oncu c; EUpE8fj Kata npo
otyyLoLV ~ O:rr6oootc; Etc; pT]tLVTJv ."Hori 6taf..u£tOL 
~ tEAEUTa[a auTTJ Etc; omt..aotov TOO [3apouc; tT]c; 
oy"KOV 8Epµo0, OLO potEVOVT]C, nporiyouµtvcuc; KO
pE08EVTOC, CCI •. Tt f.. oc; t!JUXETaL, npoat(8£TOL f.v 
O:vay Kn npoc; UTTOKLVT]OLV tflc; KpuatOAAWOEwc; 
'lxvoc; potEVOVT]C, . a q>~ VEtaL to uypov ETIL µ(av VU
KTO, OtTJ8ETtoL 5t0: x cuv£UTT]piou Gooch Eni o[aKou 
OLT]8TjnKo0 xapTOU, TI AUVOVTOL tEAOC, Ol a uy Kpa
tT]etvtEC, EnL toO ~8µoO Kf.. uornt..Aot Ota CCl~ KE
KopwµE.vou 6ta poTe.vovric;, µtxptc; ou to ot~-
8Tjµa OLEPXEEOL oxe.oov axpouv , Kai E,T]pa[vov
Tot EV TQ a£pL etc; 8EpµoKpao[av 50° TtEp[nou, 
µtxpt orn8e.poO [3apouc; . To Eupe8Ev [3apoc; no/..
t..ant..amas6µ£vov ETTL 0 ,72 naptxEt to noaov 
Tflc; potEVOVT]C, . npoc; KCx8apatv -rflc; AT]q>8e.[aT]c; 
pOTEVOVT]C, ~ anoxcupto8£iaa EVWOlC, a6tflc; µeta 
TOO 1<puaTaAALKOO CCl 4 , auvavatpl[3£taL · µeta 
Tt f.vtan f.. ao[ac; noo6TT]TOC, OAKOOAT]C, KEKOpEaµt· 
VT]C, 5t0: pOTEVOVT]C, ' acp[ETOL Eltl µ[av VU Kt a ' µe8 ' 
o 01 TJ8ETTat ~ potEVOVT], TI AUVETOL 5LO: KEKOpE
.a µtvric; wc; &vw a t.. KOOA T]C, ' E,ripa[VETOl Etc; 100° 
Ka i sUYLSETOl. 

Oi ouyypaq>eTc; O:vo.qitpouoLV on napOtT]· 
poOvtm p[sat D erris toO tunou toO Kaf..ouµtvou 
«Louµa1pac;» ,o'lnve.c; ouo6t.. cuc; OXEOOV anoo[ooc
OL por£VOVTJV , f.vQ £xouat f..[av UtjlTJA.~v TIEPLE
KTLKOTTJTO etc; to/;LKapo"-riv qieavouaov µtxpL 
40' /o Ka8ap6: c; tOLOUTT]c; .Etc; tac; ltEpllttQOELC, tOU
tac; otxovtOL OTL unapxouoLV EV tfj plsn ouo[oL 
a'ln VEC, nape.µ noo[souat T~v KpUaTaf..t..cuoL v 
Tflc; potEVOVT]c; t] a xriµm[souoL µET ' OUTflc; auµ
TI AOKOU<; owf..uTO:c; €vc.0aac; .'Ixvri pot£vovric; npoa
n8EltEva of.v npoKa/..oOaL Kpuotaf..t..cuotv , tou
vavT[ov ~ npoae~ ' TJ µEya f.. uti'pcuv rcooC>v , nf..~v 
1flc; O:vnornixou rwa6TTJTOC. Tflc; µe1a CCI, €vw
a£wc;, npOKOAEL TOY oxriµonaµov oµo[cuv Kpu
OTCxAAWV i=.K 1flc; KEKpuµ µtvric;. Tponov nva , po · 
TEVOVTJC. · Etc; EKTEAEatv Tflc; µE8ooou 5ta f.. uovtot 
1 yp . po1£vovric; µEta 4 yp. pT]tlvri c; D erris Etc; 
10 K. € CCI. K£Kopwµ£vou nporiyouµtvwc; 6ta 
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poTEVOVT]<;, cX<J>LVOVTOl £rd µ[av VUKTO KOL l'j TIE
pal't"Epc.u Epyao[a y[VETOl we; avc.u TIEplEypc:l<J>T]. 
'EK rfjc; EUpE8ELOT]c; TIOOOTT]TO<; O:cpatpELTOL , we; 
ELK6c;, ~ EnlTT]OEc; npoorE8Eloa porEv6v11 

'H µEeoooc; auTT], µoA.ov6n TEAELor£pa TWV 
O:A.A.c.uv OLa KpuaraA.A.waEc.uc; toLourc.uv , ETIL µEv 
nEplEKtlKOTT]TO<; lfj<; 6:pXLKfj<; pT]T[VT]<; E'llE lfj<; 
Ka Ta n'Jv EKTEAEOl V rfjc; Epyao[ac; A T]<J>8Ela11c; 
TOLOUlT]<; EL<; pOTEVOVT]V KOTC.U TWV 17 °/0 TIOPEXEL 
EE,ay6µEva KOTO Tl xaµ11A.6rEpa TWV npayµan
KWV ' 6:A.A.' apKOUVTW<; Ell LKOVOTIOLT]TLKO, £vqi 
Eltl TIEPLEKTLKOT~TC.UV KCxTC.U KO:l OUXL µaKpav TWV 
10 °/o ElVOL A.lo:v EmocpcxA.~c; KOL ETIL xaµT]AOTE
pc.uv En TEAE[c.uc; focpaA.µ£v11 . 

OuoEµ[o:v r£A.oc; EYYVT]OLV O:ocpaA.Elac; napE:
xouatv al µEeoooL Ola TIOOOTLKOU npoo5LopLoµoO 
TWV µE8oE,uA.lc.uv ~ Kai cd lWOLO- ~ ~pc.uµloµETplKO:l 
TOLOUTal. AuTOL EXOUOLV O:E,lav µO:A.A.ov we; µ£-
8oOOL n:pooavaTOAloµoO. 

' EK naVTC.UV TWV O:vc.uTEpc.u EKTE8E.vrc.uv npo
KUTITEL aacpwc; on OUOEµ[a TWV µEXPL TOUOE npo
ra8ELOWV µE86oc.uv ElVOL 6:n:oA.6rc.uc; KOL Etc; na
aac; Tac; nEpLTITWOEL<; 1KavonolT]TLK~. To yEyovoc; 
toOro Kai ~ µ~ TEA.Ela EE, O:A.A.ou otaA.EuKavmc; 
TOU ST]T~µatoc; EL<; TtOLO 6:Kpl~wc; opaonKa au
OTOTLKa TWV pLZ:wv Derris Kai TWV A.omwv 6:va
<J>Ep8£vrc.uv <J>UTWV KOL Etc; TLVa 5L ' EKaarov rwv 
ouoranKwv tourc.uv ~a8µov 6<J>EtAETOL ~ EVTOµo
KT6voc; lKOVOTT]c; I ~yayov' we; ~to En6µEvov ' etc; 
n)v EE,EupEaLv Tp6nou cpumoA.oyLKoO £A.Eyxou. 
' A wxwc; 6 EAEyxoc; outoc; ' EKTEAouµEvoc; auv~-
8c.uc; 5La nElpaµarc.uv Ent tx 8uc.uv, dvaL KaL oa
nav11poc; we; EK toO 6:nmtouµ£vou µEyaA.ou 
6:pL8µoO tx8uwv oLa T~v ETILTEUE,Lv µfoc.uv £E,a
yoµ£vc.uv, napEX6VTc.uv 6nc.uao~n:oTE £µmoroou
v11v, KOL OKpoocpaA~c;. Ka8' oaov ~ tx8uoKr6voc; 
EVEPYELO TWV <J>UTWV OEV ouµ~aolsEL TIOOOTLKW<; 
llETa Tfjc; EVToµoKT6vou T0Laun1c;. 'Qc; EK rourou 
EL<; TO Eµn:6pLov EAAE[l\JEL O:ocpaAEOTEpou KpLTT]
p[ou Ola T~v EKTlµT]aLv Tfjc; not6TT]toc; XPl'JOLµo
noloOv rat ~ ~ nEpLEKn KOTT]<; etc; poTEv6v11v, EU
pL0KoµE.v11 auv~8c.uc; oLa n voe; Twv µe86oc.uv Kpu · 
OTO:AAWOEc.uc; , ~ ~Etc; EKXUALoµa toLau111 . 

fl.'. Tof,LKi] opaaL<; KO:L 'tp6no<; XPTJOEW<; 
'tTJ<; po'tEvovrrc; Ko:l 'twv ponvovouxwv 

CJKEuo:crµa'tWV . 

A1 cpapµaKoouvaµLKOi C5L6TT]TE<; Tfjc; poTEV6-
v71c; KOL t&v potEvovouxwv aKEuaoµcnc.uv En:i 
toO O:v8pwn:ou Kai t&v 8Epµoa(µc.uv Ev y£vel 
Z:0c.uv EµEAet~811oav Evc.upic;, rnooutcp OE µO:/\Aov 
Ka8 ' oaov ~to ~OT] yvc.uatOV on ta potEVovouxa 
<J>UTa EXPT]OLµonoLoOvto µE-r ' 0:1'/\c.uv npoc; napa 
OKEU~v OT]A T]TT]plou t&v ~EA.wv TWV teayEvwv . 
'Ev TOUtoLc; , a[ EpEuvaL toO Buckingham 29) KOL 
a[ µEtayEvE:otEpOL toO H.B. Haag 90

) i':.n:L TtEL-

29) Eng. Chem. 22, 1133 (1930). 
3 0) J. Pbarm. exper. Thera p. 43, 103 (1931) . 

~aµatos0cov , we; KUVWV, ya/\wv , lVOLKWV XOLpl
o[c.uv , AEUKWV µuwv , ETL OE ETIL KOtOLKLOlC.UV s0wv, 
we; 6pv[8c.uv , n:po~atc.uv ayEAOOU>V, xoipwv KOL 
t£f-oc; ETTL toO 6:v8pwnou, E.m~E~atoOom n/\~pwc; 
-roe; npoyEVEOtEpoc; napatT]p~aeLc; , EOELE,av on 
a[ OUOLOL autal ~aav tEAelwc; a~Aa~Elc; O:no toO 
ot6µatoc; /\aµ~av6µEVOl. Etc; tOV KUVO E<J>8aoE 
VO xop11y118ft 56aLc; 0 , 150 yp . Kata XLAL6ypaµµov 
~apouc;, 6 OE Haag T6aov En:Ela811 EK t&v n:EL
paµatc.uv mu, watE EAa~Ev O:no tdO at6µatoc; 
0 , 150 yp. potev6v11c; , O:veu ouoEvoc; EVOXA~µa
TO<; . ' EvoocpA.Er:lic.uc; oµc.uc; EVLEµEV<Xl ~ poTEVOVT] 
KO:l a[ ouyyEVElc; tau1n ouolat, opwOLV we; OT]
AT]t~pLa napa/\uovta to KEVtplKOV VEUplKOV 06-
0TT]µa . 'En£pxovtat 1<at6mv tfjc; EVEOEC.Uc; au
TWV O:vanveuonKaL otatapaxal, 56anvow KO:L 
TIOAUTIVOLO:' Etl 5' EµETOL npo"(o0oa µu"(K~ na
p6:AuOLc; KOL tEAoc; O:ocpuE,la Kai 8avarnc; . 

' A v n8£tc.uc; , ta ¢uxp6mµa Z:Qa , ~atpaxo
ELOfj, 0Kw1'11Kec; , t1 a A.aKLa , evrnµa, tx8uEc; E1vm 
/\[av EUO[a8T]TO:' EE,oLpEllKW<; OE o[ tEAEUtOLOL. 
Kata tov W. A. Gersdorf 9

' ), 5LaA.uµa potEv6v71c; 
1 : 13 .000 .000 , MvataL EVtoc; oLwpou va cpoveuon 
Epu8pouc; LX80c; Ota TIO:UOEU><; Tfj<; avan:vofjc;. 
" EVEKO: toO . A6you TOUTOU' TO unoupyEIOV rEc.up
ylac; Kai ' AALEiac; Tfjc; M. BpEnav(ac; O:n:71y6peu
oev 6:K6µT] KOL T~V etc; notaµouc; ~ peuµOTa nAu
oL V OOXElU>V KEV WV, an VO TtEplELXOV potEVOVT]V 
~ OKEU6:oµata TO:UTT]c; . ' EE, aAAOU, noA.u6:pL8µa 
nELp6:µata E~E~o(c.uaav t~v toE,LKOtT]TO: EVavn 
5tacp6pc.uv EVt6µwv . 

Kata TIO:AaLOtEpa n:ELp6:µata avacpep6µeva 
un:o TWV E. Bourcart-Th. Burton 92

) EKXUALaµa 
Derris nepLEKTLKOTT]TO<; 16 °/0 Etc; poTEVOVT]V, 
O:pmouµEVOV EL<; avaA.oy(av 1 500 <J>OVEUEL 13°/o 
Aphis n erii , Boy._ Kai 50 °;0 Myzus (Rhophalosi 
plum) persicae, Sulz. 'Apa(c.uµa 1 :300 cpovEueL 
68 % Myzus persicae KOL 25 °/0 Tetranychus tella
rius L. M~ apmw8E-toa KOVL<; ptsT]c; Derris cpo
VEUEL OAac; tac; O:cp!Oac; ·K. µeA.lyKpac;) KOL 98 °/n 
tG:>v vuµcpwv Tfjc; Eupbydryas Cbalcedona Dbl. 
KOL H ew. , EO:v Emnao8ft Eni TWV cpu A.A. c.uv E<J> ' wv 
autaL tpE<J>OVtaL. 

'O R. C. Roark, £pyaa8eLc; Evto/\ft TOO 
'YnoupyE(ou rEwpylac; tWV 'Hvc.uµ. noALtELWV I 
ouµnEpa(vEL on ~ pOTEVOVT] Kai ta EKXUA[oµata 
tfjc; Derris ElVOL OVWTEpa TWV apOEVLKLKWV 
&/\atc:..:iv KOL t5LatTE:pc.uc; toO 6:paEVL1<LKoO µo/\u
~oou we; OT]AT]t~pLO OL' O:n:oppocp~aec.uc; ' 6µo(c.uc; 
OE OVWTEpa Tfjc; VLKOT(VT]<; KOL tOO nupEepou we; 
OT]A T]t~pla OL' Enacpfjc;. 

' O M W. Davidson"') 1'.mfjpE,Ev 6 npwtoc;, 
oonc; EE,EtEAEOE µE800LKO TtELp6:µata npoc; EAEY
xov tfjc; TO(,LKOtT]TO<; En:i EVT6µc.uv napao(tc.uv 
twv cputwv Ola l\JEKaoµoO atc.up~µarnc; potEv6-
vric; A T]cp8£vtoc; OL ' O:paLWOEwc; EV uoan aKEtOVL-

9 1) j. Am. Chem. Soc. 52, 3440 (1930). 
92 ) lm;ecticide8, Fungicides and weed Killers. 1926. 
33) J. Eco . Entom . 23 , 868 (1931). 
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Kou otaf..uµarnc; rnurr1c; (0,5 - 1,0 yp. poTEVOVTJ<; 
EL<; 100 AlTpa uoarnc;) . EupEV ournc;' µErnE,u at..
A(,)V, on E.ni twv acpiO(,)V ~ potEVOVTJ dvm 156: · 
KL<; toE,LK(,)TEpa tfjc; VLKOtLVTJ<;. Mn' auT6v, no
t..u6:pteµot E.pEUVT]tai €navE/,aj3ov Kai EnEE,ETEL
vav ta nEtp6:µata TaOta npoc; Kaeoptoµov twv 
o6oE(,)V Kai TOO Kaf..ut€pou tp6nou XP~oEwc; . ·o 
F. L Campbell l5tarn~:pwc; EtpyaoeTJ Ent 55 d
owv EVT6µwv , Ej3Ej3a[0JOE OE on~ poTEVOVT] E1Vo:t 
YEVLKW<; we; OTjf\TjT~plOV µEV OlCx j3pWOE0J<; toE,t
KWTEpov TOU apoEVLKLKOU µot..uj3oou , we; OTJAT]t~ 
ptov OE 5L' Enaq>fjc; rnE,tKWtEpov tfjc; VLKOTLVTJ<;. 

01 Shepard Kat Campbell "' ) nttpaµanoe€v 
tE<; ETIL µEtaE,ooK0JA~K0JV EUpov on~ pOTEVOVT] E1-
VOL30cXKL<; rnE,tK0JTEpa TOU O:poEVLKLKOU µof..uj3oou. 

'O Ginsburg •• ) EUpEV on ~ pOTEVOVT] KOL ta 
EKXuf..[oµata Tfjc; Derris E1vat nHov rnE,LKCx mu 
nup€8pou E. n i twv O:<J>[owv Twv yEwµ~f..wv . 

' EE, af..f..ou ~ po r£v6vTJ Kai ta aKeu6:aµaTa 
tfjc; Derris EXPTJOLµonot~eT]oav yEVLKG:lc; µn' Em
rnx[ac; KOTCx Otaq>6pwv O:noµusT]TlKWV EVT6µwv 
Twv t..axm'LKwv Kai twv Kapnoq>6pwv o€vopwv. 
' YnapxEL ~OT] ETIL TOU npOKELµEvou apKOUVt0J<; 
nf..ouo[a j3Lj3Atoypaq>[a EV 'Hvwµ. no t.. LTE[mc; KOL 
'Ayyf..icte . 

LlOKLµoi waaUT0J<; yEv6µEVOl EV Kaµnovicte 
tfjc; faf..f..(oc; EOEtE,ov t~v O:notEf..wµonK6tT]Ta 
t WV poTEVOVOUX0JV OKf. UOoµat0JV Kata TWV TIU
pof..[00JV, Tfjc; euoriµlooc; Kai tfjc; Koyxut..l5oc; ' Ev 
TQ O:ywvL KOTCx Tfjc; Doryphora a1 E.µ<J>uo~oetc; 
KOVE0J<; Derris aTtEOELXeTJOOV opaoTLKWTOtOl KOL 
KOTEaTELf..ov tax€wc; T~v npooj3of..~v t6aov EV 
apxft OLCx tfjc; opaaE0J<; ETIL twv vuµ<J>wv , ooov 
Koi EV tft chµft Ola Tfjc; Karnatpoq>flc; tG:v tE
f..E[wv E.vt6µwv . 'O eavarnc; twv vuµcpwv mato
notETTat µEta napoooy wpwv nvwv . ' Ev fa f..
AL C(: OUVtOtOTCXl ~OT] cXVETil<JlUf..cXKT0J<; ~ xpfjotc; 
tfjc; Derris Kai Twv poTEvovouxwv aKEUaoµ6:twv. 

'Ev 'HvwµE.vatc; not..LtE[o:tc; ~ KOVt<; tfjc; p[sT]c; 
Derris XPTJOLµonoLETtat woexuTwc; etc; E.µcpuo~oELc; 
Kata tWV KOTOLKLOL0JV EVT6µwv' we; \j!UA A0JV ' KO
p€wv , Kataexpl5wv, woouTwc; OE npoc; 0-nexf..t..a
y~v twv KOTOLKLO[wv <.;cpwv, Kuvwv , yaf..wv, 6pv[ 
ewv K. a. ano tWV Evt6µwv UTIO tWV OTIOL0JV j3 ex
aav[t;ovTaL. A1 <J>eeTpEc; we; i<exi ex[ KOVL5Ec; ou
tWV KOtexaTpECJ>OVTOLEUXEPEOtOTO . 

TE.f..oc; , 6 Mac Gil EXPT]OLµono[T]CJE t~v Derris 
npoc; OUVT~PTJOLV Ep[wv KOL µaf..f..[V0JV u<J>exaµ6. 
t0JV . Kata rnuc; Back 1<exi Cotton ouvtT]pouVTm 
texuta KOAALatex E.µj3anns6µEva Etc; aKETOVLKOV 
Ot6:f..uµa 1 °/0 potEVOVT]<; 

' H Derris EXPTJCTL µonoL~eTJ TEf..oc; E.v 'Hvwµ. 
nof..LTE(OL<; Kexta TWV µuLWV Kexl TWV K0JVWTI0JV . 
'O Little EOELE,Ev on ~ potEVOVT] OEV E1Vat t6aov 
toE,tK~ f.ni tWV µutwv oaov ex[ nupEepivexL. "0TaV 
ai µuTat etywat 5LO: yaf..exKTwµexrnc; E. vE.xoVToc; 
0,005 yp . KOTCx f..(Tpov u<J>[aTexVTo:t tex xE.wc; na-

"')J. Eco. Entoru. 25 . 142 (1932) Kai 28, 285 (1935). 
••, J. Eco. Entom . 28 , 292 1935). 

pcXAUOLV TWV noowv, 6:/../..Cx OEV n[ntOUOLV aµE.
awc; , O:noev~aKOUOL OE µ6vov µEta 48wpov TIE
pinou. "EvEKa tournu o[ 'Aµcp~Kavoi XPTJCTLµo
notoOot yexf..exKtwµo:ta £vE.xovta 6µou nupEepi
vac; Kexi EKXU AioµexTa Denis, &nva npoKaf..ouat 
Taxuv eavextov twv µutwv 

Oi Kwvwn Ec; KOL o[ Culex pipiens, 6µoiwc; oe 
KOL a[ vuµq>o:t OUTWV , <J>OVEUOVtext Ota yaf..aKt(,)
µcnwv E.vq6vtwv "/10 mu XtALoornyp6:µµ ou potE
v6vT]c; KOTCx f..[Tpov . 

Ai plsat TWV Lonchocarpus Kai ta E.E, autwv 
OKEU cXoµexTex eEwpouVTCXl (06nµo: CxTIO CxTIO\jJE0J<; 
opexoTLKOTTJTO~ npoc; ta tfjc; Derris, E.cp' ooov Et
Val tooouv6µou nEptEKtL KOH]TO<; Etc; potEVOVT]V 
Kexi £Kxu t.. toµex . "Ooov O:cpop<?; de; tac; plsac; tfjc; 
Tephrosia Vogelii KOL aAA0JV dowv tou yf.vouc; 
Tephrosia we; Kexi tWV Cracca, OEV un6:pXEt µE
y6:/..Tj TIETpex , Kae' OCTOV µEµovwµf.va µ6vov TIEt· 
p6:µo:Tex EYEVOVTO E.n ' exuTwV. navi:wc; ouvato:t 
vO: AEXeft on napouOL6:sOUOl /..[av EVOta<JlEpou -
oac; €vrnµo KT6vouc; l5t6TT]Tm; Kai napO: to yeyo
voc; on de; 'loov j36:pov UOtEpOUOl TWV Derris 
KOL Lonchocarpus , ~ npaKtLK~ autwv xpfjatc; ea 
exuE,Tjeft E.v npooqET µE.A t..ovn CTT]µexvnKwc;. 

n t.. ~V tWV npoavo:<J>EpeELOWV f.pyexatWV , we; 
KO L nf..ELOT0JV EH a AA 0JV a'(nvEc; KextEOEtE,av t~V 
OpexotLKOTT]Tex TWV pOTEVOVOUX0JV cJ>UtWV, UTT6:p
XOUOL KOL a AA CXl , EUCxpteµot dvm 6:/..TjeE.c;, a'ln
VE<; , O:v Kai napaOEXOVTCXl nooo:t TCx<; EVtoµo
KTOVouc; twv ¢ uTwv rn uTwv l5t6TT]Toc;, EuplaKou
OLV on EVexvn wptaµEV0JV EVT6µwv E1vext 6/.. [yov 
opaanKa , ETtl a AA 0JV OE OEV napouOLasouat T~V 
¢T]µtsoµEVT]V opexanKOTT]Ta . ' O<JlELAEL E.vrnuea 
vex 6µot..oyTjeft on OEV unapxEt Ell a~µepov O:oa
AEUTOV 130:epov Ota t~v auyKpmK~V £pwvexv, 
€¢ ' ooov ouTE ~ !lEAETTJ tfjc; auoT6:oEwc; ,,-C>v po
TEvovouxwv ¢uTwv EXEL tEAELwefj , ouTE µ£8oooc; 
ao<J>a f.. ~c; KOL KOLVW<; napexOEKT~ tWV <J>UTWV t0U
t0JV Koi Twv E.E, o:utwv aKwexoµaTwv EXEL €E,Eu
peefj . E1vat cJ>UOLKOV' tOV aVTLKTUTIOV tfjc; aj3E
j3o LOTTJTO<; tOUTT]<; VCx o toe6:v0JVTOL tOOOV ex[ <J>ap 
µexKOOUvexµLKoi E.pyaaTT]p La Kexi EpEUVo:t , ooov Kexi 
ex[ npa;<nKexi ooxtµo:L "Ornv ~ 6:j3Ej3cxt6TTJ<; OUTTJ 
EKAEL4Jn . OEV urcapxu 0:µ¢tj3of..[a on Kexi ~ mTpa 
~ KtTJeriooµEvT] OLCx tfjc; Etc; EUpETav Kf..i µaKa XP~
aEwc; , ea OE[E,n tLVE<; €veouoLexoµoi tfjc; a~µEpov 
ElVCXl um.pj3oAtKOl KOL TLVE<; E.m¢uf..6:E,Etc; aOtKOl. 

"Oaov O:cpop<?; Etc; tov tp6nov XP~OE0J<; tG:lv 
poTEvovouxwv ¢uTwv , a[ yvwµm Twv Ota¢6pwv 
TCEtpo:µo:notwv 5Ev ouµrc[rcrn umv. 'H XPflotc; tfjc; 
poTEVOVTJ<; KOL Twv EKXUAtaµ6:T0JV uno t~v µop 
cp~v yaf.. aKrwµaT0JV EE, aKEtOVlKOU 5to:f..uµatoc; 
de; \j!EKOOµOU<; , £yp6:CJ>TJ Ott CxTC05l5Et E'(c; tlVO:<; 
TIEptntWOEl<; ta KOf..U1:Epa crnOTEAEaµaTO: 'A -
1:UXW<;, TCx toto:OTa yaf..exKT6µ o:Ta otoanwvta t 
•axlwc; OTCXV TO uypov E1 VO t O~t VOV ~ ou5hEpov . 
2:TexeEpwTEpex E1vm Ta0Ta oTav TO nEptj36: /..t.. ov 
ElVCXl CxAKO AtK OV , a/../..' arcoj36:Af..ouOLV , we; ~OT] 
EAEXeTJ ' j3o:eµto:i0Jc; T~V opo:ottKOTTJTO T0JV. E1vm 
KOL TOUTO de; np6oeErnc; t..6yoc; tfjc; avnq>a -
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crecvc; ~nc; ncxpcx•11pETtm µErnE,u rwv EE,cxyoµt
vcvv 6µoElOWV n VCVV TI Elpcxµatcvv. 

'Eoxatcvc;, ·XPllOlµonolELTOl O"UXV01"Epov 6 
1"p6noc; tfjc; Eµq>uoijoECV<;; . KOVECV<;; l"WV PlsWV ETIL 
l"WV q>utwV. 'O tp6noc; OUTO<;; KOL npaKTLKO<;; KOL 
OLKOVOµLKO<;; ElVOl, rrpoOno8etEL oµcvc; KOVLV AE
TITOtcXTT]V KOL µrixavriµa, ouvaµEVCV vex napaoxn 
vtq>oc; K6vEcvc; 6µoyEvE.c; Kai ouvE.xt.c;. Euruxwc; , 
t6oov t'j npc.0TT] ooov Kai t'j 5wtt.pa npo0n68Eotc; 
OUVOVtCXl KcXAAlOTCX vex nf..11pcv8wol , 5t6n KOL al 
p[sm Twv Derris Kai Lonchocarpus KOVtonotoOv
taL Kaf..wc; Kai EUXEpwc; Kai t'j [3toµrixav(a Ka
taoKEu6sEL oijµEpov µrixavijµata EKTOE,E6oEcvc; 
K6VECV<; tEAEL61"aTa . 

Al KOVEl<;; TWV PLswV 6:pal00VTOl ouvij8cvc; 
npoc; l"OV OKOTIOV t00TOV µf.XPL TCEpLEKTlKOTlltO<;; 
0,25 · 0,75°/0 EL<;; potEVOVT]V 5t ' 6:5pavwv KOVEC,JV , 
we; tcXAKOU , apy[AACVV K.A ., EE, toou AETITWV , n:poc; 
otatijpT]OlV tfjc; 6µotoyEvE(ac; TOO µlyµa10c; , Ev(
otE 5€ ouµµ[yvuvtm µEt ' ouotwv Lmof3ori8ouowv 
n)v npooKOAAT]OlV ETIL TWV q>unKwV µEpwv . 

TotCXUtT] dvm, EV aopaTc; f3E[3at0.)<;; ypaµµai:c; 
t'j 8fotc; TOO sT]tijµcxtoc; tfjc; EpEUVT]<;; KOL tfjc; xpl'J
OECV<;; TWV pOTEVovouxcvv q>utwV. "Hori un:apxEL 
ETI1 TOO sT]tijµcxtoc; TOUTOU TIAOUO(a [3t[3Atoypa· 
q>(a KOL al ETI ' .autwv epyao(m eµq>av[sovtal 6:A: 
f..rnaAAT]AOL "Av Kai TIOAAex OT]µEi:a µt.vouotv 
Etot.n n:poc; OtEUKp(VLOLV KOL av KOL OEV unapxEl , 
we; E'(n:oµEV , 6:n:6AUtO<;; ouµq>wv(a µnaE,u TWV 
Otaq>6pcvv epEUVT]TWV KO:L en: ' OUTWV Etl TWV 8E0.)
pouµt.v0.)V KOlVW<;; we; OtCXA EUKOV8EVtCVV ,E[c; EV ouµ 
q>cvvoOol 11aVtE<;;, on ta q>uta taOta ElVOL n:p00.)
pLoµevcx va na(E,0.)0l OTIOUOOLOTCXTOV p6AoV EL<;; 
n)v KOTOTIOAEµT]OLV TWV ex8pLKWV npoc; TOV av-
8p0.)Tt0V Kai ta q>uta EVt6µ0.)v Kai n:apao(1cvv . 
'10(0.)<;; t'j XPTJOLµ6tT]c; OUTWV q>a(VEtOL on ElVOL 
µEyaAUTEpa i:tc; n)v YEU)py(av . ' EAt.xeri YEVLKW<;; 
on Etc; OLOEKatoµµupta 6:vepxovtm al n:poKO
AOUµEVOl 6110 TWV EX8pwv TWV q>utwV sT]µ[m KOL 
on 6 av8p0.)TIO<;; 11payµan OEV ouyKoµ[sEl Tl 0,tl 
TOO 6:q>(vouoLV Ol ex8po1 TWV KOAAlEpyw'.0v crno 
toO apoupa(ou µexpl TWV KOTCVTEPU)V 6pyavL . 
oµwv' 11p0.)tos4:>0.)V KO 1 KOT0.)tEpC0V µuKijt0.) v. Etc; 
•ov 6:ywva toO 6:v8pc.0nou KaTa 1wv µLKpwv 
OAA' 6:ouocvnijTC,JV toUtC,JV O:vnnaAC,JV µEy(otT]V 
[3oij8Hav 11apexouoL ta evTOµoKt6va Kai Etc; 
TIOVTCX tO: TIETIOAlTloµeva KpatT] XT]µLKOl , s<tJOAO
yoL, toE,LKOA6yoL , 11apaottof..6yot, yEC,Jn6voL , en:l
oriµoL KpanKa1 UTCT]pEo(m €vo0oL tac; 11poon:a-
8E(ac; t0.)v npoc; µEAETTJV rwv t5totijt0.)V Kai 6p
yavcvoL v tfjc; napayC,Jyfjc; Ka 1 tfjc; xpl'JoH.:><;; twv 
nof..ut(µC,Jv Tout0.)V µfo0.)v O:µuvric; . 

M(a TOta61T] taKnKT) 80: ~to LOLOltEpC,J<;; ev
OEOEl yµtvri Etc; TTJV xwpav µac; ' tfic; 6rco[ac; TO 
1110.)xov £oaq>oc; t6oov 6f.. [ya 6:1106l5Et. 'Awxwc; 
nap' t'jµTv, 5ta f..6youc; touc; 611o(ouc; oev dvat 
TOO 11ap6vtoc; va EE,ETOOCVµEv K01 Etc; ouc; 6:vaµ
q>L[36A0.)<;; 5E.v TIEpLf..aµ[3avErnt t'j £1..Arnjll<;; KOA fie; 
8Ef..ijoE0.)<;; EK µepouc; TWV apµoo(cvv ' EAOXlOTO E
xouoL ytVEl ETIL TOO TIEO(ou TOUTOU . LUVETIW<;; , 80: 

E8EC0peTto EK npc.0•t]c; olj!Ecvc; t'.mep[3of..ij, E.av E.sri
TETTo va 5oKLµao8fj ouo•11µanKw<;; t'j XPfiOL<;; Twv 
potEVOVOUXU)V q>utwV KOL vex Ei:;ETao8fj TO ouva
TOV tfjc; KOAALEpyE(ac; Kol nap' t'jµ Tv tOLOUTC,JV , 
OTOV t'j EK~lEtclAAEUOL<;; TWV OUTOq>uoµEVC,JV q>ap
µaKEUtlKWV q>utwv , we; KOL t'j KO AALEPYELO t0l-
0Ut0.)V EuptoKovTaL Etc; ta oitapyava Kai orav 
LOLOLTEpC,J<;; ij KOAALEPYELO TOO 11upE8pou, l"O 6-
n:o'lov ElVOL eni TEAOUc; Kai TIOAOL01Epov yv0.)-
0"t0V KOL µ6: /.. /..ov OEOOKLµaoµt.vov EVTOµOKTOVOV ' 
OEV KOTEoTT] OUVOTOV vex ETI LXElpT]8fj EL<;; Kf..(µaKa 
µEya f.. utepav 1fjc; twv an/..wv ooKtµwv Kai to6-
tcvv µaf..tota /..[av 011av(C,JV Ka i ni:ptC,Jptoµt.vcvv. 
'Ev TOUl"Ol<;; 5E.v ElVOl 6:11apa(1T]tOV va n1p118fl EV 
npOKEtµevcp 6:11apEyKALt0.)<;; ij OElpO 1fjc; npotE
pm6tT]tOc;. Lluv Ol"Ol UTIO TWV apµoo[C,JV YEU)p
YLKWV un:ripwtwv vO: y[vn npoµij8Eta noo6-
TTJ1"6<;; n voe; ptswv D erris f) L onchocarpus npoc; 
Evt.pyELOV OXETlKWV OOKLµwv un:o TWV . uyHo· 
voµLKWV KOL YEC,JTIOVLKWV UTIT]pEOlWV, we; KOL 
ij npoµij8El0 ' OL ' aEpon:f..avou Eat(,.) ' µooxw
µat0.)V EK TWV TOTIC,JV EV oTc; TO q>uta tOOTa au
toq>UOVTOL Kai KOAAlEpyoOvtaL , E.ni t0 oKon:<;i 
npoon:a8E[ac; EYKALµanoµoO E.v ' Et..f..65t. 'EE, 
CTAAOU , KOTCx . TOV Halacsy, autoq>UETOL nap ' 
t'jµi:v Kai EV £15oc; Cracca, TO 6n:oTov ijµET<;; TOU · 
f..axLotov, c'.xvEup(oKOVtEc; , 1tpon8eµE8a va et;e
nxoC,JµEv EOV ElVOl potEVovoOxov KOL KOH) n6-
00V OUVOTOL vex XPTJOLµonot118fl we; £vrnµoKt6 .. 
vov . To nEo[ov Tfj<;; £pEuvric; E1vat. tf.f..oc; , 6:voL
KTov KOL 5t ' aAAO q>uta , KCXTCx TO napa5Etyµcx 
KOL 11AT]OlEOTEp0.)V npoc; t'jµO:c; x0.)pwv. , A vaq>t.po
µEv EVOElKTl_KW<;; , on Kata TTJV OUVTOE,tv TOO 110-
p6vrnc; ap8pou µac; £yEVVij8T] t'j tot.a µT') 80: 
EnpE11E. va eE,Etao8Clol KOL TCx ouvij80.)c; nap ' 
i]µi:v XPTJOLµonotouµi:.vo we; tx8uOKTOVO q>uta, Ol 
KOlVwc; KOAOUµEVOL q>/..wµol f) OTIAWVOL , av Kai 
de; i:[va [3a8µov Kat£xouo1v EVtoµoKt6vouc; t5t6-
TT]TO<;; . Kai OtCx µE.v TCx EE, aui:wv E'l5T] Euq>op
[3lwv ijKouoaµEv on ElVOL yvcvoi:O: napa TWV 
t'jµEtEp0.)V x0.)plKWV KOL we; EVtoµoKtOVO' q>a(VE.
TOL oµcvc; on f..6ycp TWV toxupwv EpE8lOTlKWV 
t(.)V l5LOTijT0.)V OEV 8a ~TO OUVOtTJ t'j EVTOµOKTO
VO<;; aurwv XPT]otµon:o(1101c;, tout..axLoTov fa' O:µt. 
oou KOtEpyao[ac; twv qiutwv 11po tfjc; XPl'JOEU)c;, 
Olc'x TO E'lOT] oµcvc; Verbascum OEV 86: OUVEtpexov 
'(o0.)c; ol autoi f..6yo1. 

'Ev t0 µErnE,u TIEp1fj f.. 8£v Etc; XEi:pac; t'jµwv 
[3t[3f..Laptov E.o xat0.)<;; €Koo8ev uno mo np6 nvoc; 
oti:.f..86vi:oc; wt €E, ' E A.A aooc; fc:'x A.Aou Ka8YJYTJ· 
TOO Tfjc; <l>apµaKOYVC,JO(ac; Em. Perrot, oonc; 11E
pl ypaq>C,JV tT')v nEpi TTJV q>u10na8of..oy[av K(VT]
OLV EV Pouµo:v[<;x , c'.xvaq>EpEl on ETIL Et5wv Verba
scum , 5t , 0: OEV OTIOKAELEL TO ev5q6µEVOV va 
OTIOOELX8WOLV (oaE,LO npoc; ta €vtoµoKt6va xpu
o6:V8Eµa Kai ta ponvovoo xa q>uta , ouyKEKpL
~1Ev0.)c; ot. , •wv Etowv V. lanatum, nigrum, L y
chnitis K.a . EKtEf..oOvtm ~OT] n EtpaµanKai EpEU
vm uno PouµavC,Jv €mor11µ6vcvv . ' !Oou napa-
5EL yµa aE,lOV µtµijoEC.Vc; . 
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Etl'IITHMONlkF\I OMIAIF\I 

AI nP00~01 THL HAEKTPOMETAA
AOVPrIAL KATA THN METAnOJ\EMIKHN 

nEPIO~ON ') 
'Yno 1:00 K. K. 6.. ZEfTEt\H 

"Av Kat cXTIO TWV apxwv 1:00 napEA86vi:oc; atwvoc; 
6 D;n·y ETxE Katop8c.0oEl Ola tTjc; f) AEKtplKTjc; autoO 
OUOtolxiac; va Olaonexon ta o6v8Eta owµata Etc; clTIACX 
Kat va yvcupion Etc; ti]v av8pcuTt6tr]ta ta VEa EA.acppa 
µEy6:A.T]c; XT]µlKTjc; op :l: orn>c; µF.ta A. A.a, al ouox£pELal i:Tjc.; 
nap:xycuyfic; i'JAEKtp•KOU pEuµai:oc; toxupoO Kai '[O 'TtOAU" 
ocmavov f)µn60LOav ti]v npaKLLKTJV Eq>opµoyi]v tTjc; µE· 
86oou rnutric; toO lE>p urnO tfic; f)A. EKtpoxri µdac; . M6vov 
Mo Etr] µEta TTJV avaKCxAUl!JLV tTjc; ouvaµoµrixavfic;. 
npo 70 &Kpl~wc; Etwv, Elor'] yayE v 6 Erl g ington 
EV 'Ayy/...(<;i: ti]v KOµLj!T]v auti]v Kat taXELaV µESooov , 
npoc; K6:8apOLV '[OU xaA.KOU . np6 50 OE TlcX AlV ETWV, 
oxeoov ouyxpovcuc; EV laA.Al<;X Kat 'Hvcuµ£vmc; noA.l
ulmc;, Ecpr']pµooav Kat ti]v i')A.EKtpo8epµLKTJV µESooov 
npoc; Ef,aycuyi]v toO µa y vrioiou wt ·roO apyt/... A. iou 
EK tWV TT]KTWV autwv E.vwoecuv. 

6.la twv µe86ocuv m'.nwv Katcup8c.08TJ, µhaA./...a , 
ta 6noi:a, Ola to no A. uocrnavov Kai ouoxEpEc; tfic; µo· 
vwoewc; '[(.o)V, cXVEµevov Etc; tac; Ttpo8r']Kac; '[WV Xl']µl· 
Kwv Epyaorripicuv i:ouc; EpEUVTJTac; tfic; XTJµlKTjc; Emotr']
µT]c;, va 0LaOo8wo l npoc; euput£pac; il Kai KOLvac; XPr'J· 
oelc;, OT!Wc; '[0 ao~EOtLOV, '[0 µayvf]otov, '[0 vatpLOv, 
TO ~T]PUAAlOV , TO apylAAlOV K.A. Katc.0'p8cuoav aA.A.a 
µ£rnA.A.a, twv 6noicuv ~ Ka8ap6tT]c; TO noM &vr']pxeTo 
Etc; 98 °lo, va ta A.Cx~OUV oxeoov etc; Ka8apav Kat6:ota
OlV, oncuc; tOV XaAKOV, tOV µ6AU~OOV , TOV apyupov, 
to ~toµou8LOv K.A. T£A.oc; EK µern/.../...wµ6:tcuv ntcuxwv 
Ol' an' eu8eiac; OlaA.6oecuc; '[WV Tteptexoµ£v.cuv µe tCxAAWV 
Ol' 6E,£cuv il xA.cup[ou va AcX~OUV rnOrn aµ£ocuc; Ol• 
i')AEKTpOAUOECUc; '[WV OlaA.uµatcuv aUTWV Ka8ap6:. 

Ta µEta/... A.a de; ta 6noi:a Ecpapµol:etal or']µepov 
~ f)A.eKtp6/...uOLc; etc; ti]v ~LOµrixavlav e!vm ta aK6· 
/...ou9a: 

XaA.K6c;. 'H i]A.EKTp6 A. uo .c; Eq>apµ6Z:nm Kupicuc; 
Ttpoc; aVaK6:8apOl V aUTOU. 'H OT]µavtlKTJ aUf,T]OLc; tTjc; 
EE,aycuyfic; toO xaAKOU T]UE,T]OE Kat ' avaA.oyiav Kai TTJV 
i'JAEKtpOAUtLKTJV auioO avaKa8apqlv. 'H TtayKooµla 
napaywyi] xaA.KOU avfi A.BEV de; TO cXK6A.ou9a TtOOCx: 

"EtTJ T6vvol 
1935 485.352 
1915 1.051.00J 
1927 J.758.053 
1929 2.076.844 
1932 1.082.018 
1934 1.486.012 
1935 1.876.0JO 

To tjµlou neplnou tfic; napaycuyfic; &vr']Kel Etc; tac; 

1) ~tc'xAE~t c; yEvoµEYTJ tv t if> ciµqn9E6:tprp toO XT]µE(o u toO 
navrn1a111µ!o u t ~v ll 11 v N oEµ ~p lou 1935 Kata t~ v 6511 v auvc'x -
9potm v tij c; . OE tpiic; t WY •Oµ tAlWV Elli 9Eµ6: t C.JY X11 µd ac; Kai 
<lluotKij c; . 

'Hv . noA.ltElac;. KalTOl 6 napay6µevoc; i]AeKtpOAUtl
Kwc; XOAK6c; OtolXisel chpl~Wtepov, oux ~'['[OV Ecpap
µ6Z:etm Etc; µey6:A.riv EKtaolv Ola touc; E.E,Tjc; Mo 
A.6yo1ic;: 

lov /\aµ~CxVEtaL Etc; Ka9ap6tT]ta µeyCxAT]V, 'TtOlK[A
/...ouoav cXVaA6 ywc; tTjc; OUO'[CxOECUc; tTjc; cXVOOOU Kat tTjc; 
EmµeA.Elac; tfic; Ka86:poecuc; µe rnE,u 98 · 99,98 O/o, tjnc; 
Elvm avan6q>EUKtoc; Ola ti]v XPTJOlµO'TtOLT]OLV '[OU we; 
aycuyoO, Eq>apµoyi] ~ 6nola anoppocpei: 1o_tjµlOU mpl
TIOU tfic; OAT]c; napaycuyTjc;. 

2ov 6.l6n 'TtAELota µEta AAEuµata 100 XaAKOU· TIE· 
plEXOUV Kat apyupov Kai xpuo6v , OLHVEc; avaKtWVTaL 
Kata 1TJV f)t,EKtp6AtJOlV. 

'Qc; avoooc; XPTJOlµOTIOlELtal 6 ch6:8aptoc; &pyu· 
poOxoc; xaA.Koc; '[WV Kaµ[vcuv Elc; oyKouc; 150- 200 XYP:> 
oworaoecuv mpinou o,µ~8 X O,µ 6 X O,µ 04. 'Qc; Ka8oooc; 
XP TJ OlµOTIOlOUV'Wl EAaoµata A.rnta xaA.KoO, we; AOU· 
tpov 8E llKOc; XaAK6c;. 

Kai~ an' e68Elac; EK '[QV µe1aA.A.wµatCUV Kat6mv 
OraAUoEcuc; cXVCxKTT]O lc; TOO xaA.KoO f.cpapµ6l;Etal. To 
npwmv Eq>T]pµ60811 Etc; µe y6:/...riv KAlµaKa t6 1913 Etc; 
Chuquicamata 1Tjc; XlATjc;, Elc; ulj!oc; 2700 µ. , µE Ttapa
ycuyi']v 400 T6vvcuv ~µeprioicuc; (1923) Kai Etc; · µE 1a/...A.e6· 
µata TIEPLEKHKOTT]toc; 1 1

/ 2 - 2 °/0 • 

"EtEpm Mo EyKataot6:oelc; µey6:A.m E'TtT]KoA.o69TJ· 
aav EKtotE EV 'AµEplKD (Ajo , 14) 1917, Kat Inspiration 
Etc; 'AplZ:wva 1927) we; Kai µLKpOtEpa etc; TO BEAYlKOV 
Congo. 'Ev oA.cp OU1(.o) EE,ayovtal mpi touc; 200.000 
TOVVOL Ka9apo0 XaAKOU. 

• Apyupoc;. Mia twv KUplcuT£pcuv 6/...wv EE, wv or']
µepov A.aµ~6:VEtal 6 apyupoc; Elvm ~ U'TtOOt6:9µT] TTjc; 
av6oou mu xaAKOU , Ttepl£xouoa 5 - 50 °/o apyupov. 
OutCJ Aaµ~avovtm nepi ta 3/4 tTjc; TtayKooµlou 'Ttapa
ycuyfic; apyupou . Meta 1i]v Ef,aycuyi]v mu dpyupou 
f)AEKtpo/...unKwc; /...aµ~6:veTm nepmt£pcu Kai 6 TIEplE· 
·x6µevoc; xpuo6c;. 

6.Eooµ£vou otL Kai ano Ta &pyupouxa unoA.Elµ· 
µata CXAACUV µetaA.A.oupylKWV µe96ocuv we; Kai EK '[OU 
cXKa86:ptou &pyupou 6 apyupoc; Aaµl3avEtal Ka8ap6c; 
Ol' i]AEKTpoA6oecuc;, TO o/...ov TTjc; 11apaycuyfic; nep[nou 
Ka8apou &pyupou /...aµj36:VE1aL f)AEKtpOAU'tlKWc;. 

M6A.uf35oc;. Etc; Eupu1£pav mu &pyupou KALµaKa 
Eq>apµ6Z:etm ~ i')AEKTpOAUHKTJ Ka9apotc; 1ou µo

.M~oou 

'Yn6:pxouv npoc; toum or']µepov TIEVTE µey6:A.a 
Epyoot6:ola, EE, i.5v ta TEooapa EV 'Aµep LKD Kal EV 
Ev 'Ayy/...(<;i:, npoo£1t oE. Kal EV µlKpov Ev 'Aµ~oupycp. 
'Ev oA.cp Aaµj3 6:vovtm Ol' a61wv 140 XlALCxOEc; 'TtEPLTIOU 
T6vvot hriolcuc;. ' H i]AEKtp6/...uotc; ylvetm µE TIUKv6-

-tT]ta 150-180 A/µ 2 , A.aµ~O:veTm npo"(ov Ka9ap6tT]toc; 
99,9 "io, Kai Ola µe96oou otT]ptZ:oµEvric; etc; ti]v Eq>ap
µoyi]v nemeoµ£vou &£poc; f.nl tEtT]K6toc; µn6:/.../...ou 
99,99 °lo · 

· To A.outpov anoteA.Ei:tm EK _cp8opLOnupl TL KOU µo
A.6j3oou, npootl8Etm OE Kai noo6tT]c; He; KoA.A.oelOouc; 
(seA.atlvric; K.A.) oncuc; A.ricp9fi to npo'l6v Etc; µopcpi]v 
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ouµnayfi. Ti'jv µEeobov aui:i'jv (toO Bet!) Ecpapµ6souv 

m'!µepov OlCx i:6v au16v A.6yov Kal etc; 1:0V xaA.K6V. 
Kal 1'j EK mwxwv µoA.uf3bouxwv µe i:6:A.A.wv O:µeaoc; 

O:vaK<T]otc; toO µoA.Uf3bou Ka8apo0 Ecpapµ6sei:m oi'jµe
pov Ev µ1Kpc;'> Kup(wc; bL' Ecpcxpµoyfic; µeyaA.11c; nepLo
oe(cxc; XAWpLOUXOU Vm:p(ou etc; 1:0 AOUtpOV nepLe K tl· 
K01:T]toc; 3,5 °/o etc; µ6A.uf3bov . 

N1KE°},,1ov. 'H µESoboc; toO T'jA.eKtpo A.un KoO Ka8a
pLoµo0 Ecpcxpµ6sei:m Kup(wc; Kai:ex cpuoLKov A.6yov etc; 
Kavabav, hnpoownoOvi:a i:ex 9110 i:fic; nayKoo~L[ou na
paywyfic;, etc; A.oui:p6v 8eLLK00 VLKeA.[ou. 

ToLOOi:ov µtya Epyoo16:0Lov A.eti:oupye'i: O:n6 i:oO 
1928, napaywyfic; 15 XlA.tabW V t6vvwv E1:T]Olwc;, iji:ot 
toO tpli:ou tfic; nayKooµ[ou napaywyfic;. 

'Enetbft to T'jA.eKtpo A.u6µevov 0:K6:8aprnv VLKEA.tov 
(avoooc;) mpLEXeL noA.uv xaA.K6V, cone; we; 6 A. tywte pov 
T'jA.eKtpo8enK6v µEi:aA.A.ov Sa Ecf>Epeto np6 toO vL
KEA.lou etc; ti'jv K6:8obov, Ecpa pµ6sEtm ubpootanKi'j 
UTIEpn[EOL<; 25 xotµ ., ijnc; <!>EPEL taXUTEPOV to TJ AEK· 
t~oA.u6µEVOV uyp6v npoc; ti'jv K6:8oboV to0 xaA.Ko0, 
oOttvoc; 1'j taxi.'.>tT]<; ObEUOEW<; eTvm µLKpOtEpcx. 

'l'rnoO:pyupoc;. 'AcpoO µeta noA.A.wv Etwv npoorm
Sdac; Katwp8w811 vex unepVtKT]SoOv no A.A.a teXVLKa 
Eµn6oLcx, y[vetm oi'jµepov Ev 'Aµep LKU f.v eupe(c;x KA.L 
µaKL 1'j EK twv µetaA.A.rnµ6:twv, µeta Katepyao(av 
bLCx H 2SO., O:µeooc; Ti A. eK tpo A.utt Ki'j av6:KtrJOL<; toO Lj!eu
bapyupou. nap6:yovtm o1hw avw twv lGOO t6vvwv 

i'jµep11alwc;. 
'H µtSoboc; O:n6 oeKaet (ac; ijpxtoEv Ecpcxpµosoµtv11 

un6 µtKpOtEpav KA.lµa Ka KOL etc; tac; b tacp6pouc; eu
pwncx'(KCx<; xwpac; (nEpl touc; 250 EV oA.cp tOVVOL Tjµe
PT]Olwc;.) 

K0:6µ1ov. " Onwc; 6 O:pyupoc; unoA.ElnEtaL we; na
panpo '(ov tfic; O:vaKa86:paEwc; toO xaA.KOU, OUtW Kai 
to KaOµLOV napaµ£veL etc; ta unof.e(µµata tfic; µE
taA.A.oupyLKfi<; E~aywyfic; toO LjJEUbapyupou, E~ wv O:ve
Ktato t!twc; bL' O:noat6:~ewc; . Li'jµepov O:vaK1atm EK 
rn6twv T'jA.EKtpoA.unKwc;. T6v T'jA.eKtpoA.unK6v b1axw
p Loµov autoO d:no toO Lj!euocxpyupou twv UTIO AEL µµ6:
tCUV unof3ori8e'i: to Kata 0,5\T µLKpOtEpov TJAEKtpobu
vaµlKOV autoO. 

B1aµou0LOv. 'Avnµ6vLOv. Kaaal'tepoc;. Kai t6 

f3Loµo68LOv A.aµj36:vE tm Ka8ap6v T'jA.EKtpoA.unKwc; etc; 
A.outp6v µE mp[oaElCXV uopoxA.wpLKOO 6~foc; KCXL 
CXVObOV to aK6:8aptOV npo '(6V. 

To O:noA.cxµf3av6µEvov j310µ068Lov cp86:veL ti'jv O:n6-
A.utov Ka8cxp6trita 100 °/ 0 • 

'Oµo(wc; Kai to d: vnµOVL OV A.aµj36:VEtaL Ka8' 

oµoLOV tp6nov Ka8ap6v S9,8 - 99,9 °/o EVt6c; we; TJAEK· 
tpoA.6tou tpLcp8opLOuxou d:vnµov[ou µE nEp[acreLav 
8ELtK00 6~fo<;. 

'O Kacra[tepoc; f.A.aµf36:vEtO f.nlcr11c; Ka8ap6c; 99,956/o 
µEXPL ttv6c; TJAEKtpOAUtlKwc; etc; A.outp6v µE aouA.
cpOVl KOV 6~6, ote d:noxcup[setm toO avnµov[ou. 
Mt tT\v mwcrL v oux ~trnv twv nµwv oEv f.cpapµ6se
tat oi'jµEpov 1'j toLa6111 d:vaK6:8apaL<;. 

I:l5l]poc;. 'H O:n6A.T]LjJL<; Ka8apo0 OLbi'jpou i')A.EK. 

tpoA.UtLKW<; E~=d:Ka86:ptOU , A.lav oanav11pa blCx µ!ttaA.· 
A.ov µLKpac; f.µnoptKfic; d:~(ac; , EKtEA.EtrnL f.v µLKpQ 
KUp[cuc; npOKELµEVOU nepi anoA.i')LjJewc; to0 µe16:A.A.ou 

etc; 1:i'jV KCx80bOV un6 µopcpi'jv Eto(µou j3Loµ11xavLKOO 
npo'(6vtoc;, A..x. f.A.aaµ6:twv, ocuA.i'jvcuv K.A. . 

'EKt6c; tfic; EK oLaA.uµO:twv T'j A. eK<poA.ut tKwc; napa
OKEUT;<; µet6:A.A.wv Ecpapµ6setm Kai T'JA.eKtpoSepµLKi'j 
µ£ Sobo<; <fie; napacrKwfic; µe 16:A.A.wv !l Kpaµ6:1wv !l 
Kai µi'j µEtoAALKWV OtoLXEiwv, ijTOL 1'j T'JA.EK1p6A.u0Lc; 
111yµ6:tcuv, ETii µet6: 'A A.wv anva Ka1ex Ti'jV TJAEK1p6-
AU OL v npoaf36: A.A.ovtm EV ETIOcf>U µEta 100 uoatoc; un' 
autoO il toO Etc; 1i'jv avooov f.µcpavLsoµtv ou 6~uy6vou. 

To npwtov 1'j T'jA.EK1po8epµ LKi'j T'jA.EKtp6Al.:OLc; f.cprip· 
µ60811 16 1886 np6c; napaoKEUi'jv toO µayvrialou, et1a 
bf. 100 d:pytA.A.iou. 

T6 1891 cXKOAouSE'i: toO xA.cup[ou KOL 1WV O:A.Ka
A.lcuv, EK 1wv 6no(wv 1'j crnoubmo1epa elvm 1'j 100 va-
1p[ou. MEXPL nvcc; TJKO A. ou8e'i:10 1'j µEeoooc; toO Davy, 
oriA.. 1'j T'j A.EK tp6A.uo1c; 1E1.TJy µ£vou KauanKoO v6:1pou , 
ijnc; Kai EXEL cXTIObOO l V µ6vov 45 °/o, Ka8' ocrov Kat' 
at'.>1 i'jv ox11µa1[se1m ubw p bLaA.Oov 1:0 ijµtcru toO ano. 
j3:x'AA.oµ£vou etc; 1i'jv K6:8ooov vatplou. 

'H µEeobo<; O:VtLK08(crtataL 6crriµtpm OL' T'jA.EKtpo
A.uaEwc; toO xA.w p touxou va1p[ou, OtE 1'j O:n6oomc; 
aVEPXEtal Etc; 70 °lo 1fic; SewpT]nKfic;, A.aµj36:VEtaL OE 
ouyxpovwc; KOL xA.wpLOV. 

'EK 1WV O: A.KaA.LKWV ymwv A.aµj36:VEtaL ~i'jµEpov etc; 

OT'JµOVtlKCx TIOOa 10 aof3fonOV' etc; µtKpaV KtdµaKcX 
KOL tO j3 :'.r pLOV W<; Kpaµa µEta µoA.i.'.Jf300U. 

TEA.eurnlcuc; nap6:yE1m wl Eq>apµ6se1m etc; Kpaµa 
µeta xa A.K oO 16 f3T'JPUAALOV. T6v OLCx f311puA.'A[ou 
j3po0vsov xapCXK 1T'JPLsEL E~atpE ttKwc; µEyaA.ri O'KAT]PO· 
1T'J<; KOL clV8EKTLK01'1<; lo'l µE ti'jV ap(OtoU xaA.uf3oc; 
EA.at11 plwv, avrnxi'J etc; 8aA.6:oOLOV uow p, EA.at6t11c; 
K.A., npoc; 10UtOL<; OE Kai t6 npocr6v Ott Ka1' aV1:l-
8eoL v npoc; tOV xaA.uf3'a Ka1:a 1Tjv acpupoKpouo[av OE\i 
nap6:yeL omvSfipac;. 'Ecpcxpµ6sernL etc; noLKlA.ac; XPTJ· 
oe Le; OLex ocpupac;, EA.ati'jpLa K.A.. t.uatuxwc; 1ex µe1aA.· 

/\e6µarn f311puA.A.lou acpSovoOv µEV OXEtLKw<;, O:A.Aa 
E1vm mwxa. 'H TJAEK1p6A.uo1c; XWPEL etc; noM ulj!ri
A.i'jv SepµoKpaalav (1400° -1450°). Ka1' O:A.A.11v O:µEpL
KaVLKi'jv µ£8obov 1'j T'jA.EK<p6A.ucrL<; bLa npoo8i'JK'1<; xA.w
pLOuxou varplou Ka1wp8w811 va ylvnm de; 8Epµo
Kpaalav noA.u xaµ11A.otEpav (730 ' - 820''). 

'H onoubmotepa toLOUtT] µetaA./\oupyLKi'j E~ayw
yi'j eTvm oux ~nov 1'j 100 µayvricrlou Kai toO apytA.. 
A.lou. 'H napaywyi'j toO npWtOU au~CxVEL KataTIAT]KtL· 
Kwc;.npo nEvtaEtlac; O:vi'JpxE10 etc; 8.000 r6vvouc; t111crlwc; 
Kai cri'jµEpOV ~umpEf3'1toU<;35.000 tOVVOU<;.'H toO apyLA.
A,[ou d:vtpxe1m mpi touc; 200.000 <6vvouc; . At [3E A. nw-
crE 1c; at 6no'i:m ta tEA.Euta'i:a Et'l etcri')xSricrav 
O:cpopoOv KUplwc; 1i'jv napaycuyi'jv A.lav Ka8apo0 
npo'(6v1oc;, OTIEP OELKVUEL µey6:A.11v av10xi'Jv npoc; 
ti'jv 6~elowotv Kai X'lµLKac; f.mbp6:crw:;. Tc;'> 1890 iJ 
Ka8ap6tric; toO Al of.v UTIE PEf3aLVE 1a 98,7 °lo' oi'jµepov 
ltqiSaoE ta 99,96 O/o, 1EA.Eutalwc; OE Ka1wp8w811 1'j na· 
paoKEUi'j O:pyL/\A.[ou 10La61ric; Ka8a p61ri1oc; wcrtE 1'j na
poucr[a ~EVWV owµatcuv µ6vov cp:xcrµa tOOKOTILKW<; vex 
MvarnL vex EAEYX8fi. 

I:lOlJPOKpaµa'ta. 'H TJAEK1:p08EpµLKi'j µEeoooc; 
Ecpapµ6sEtaL Kai CXVEU TJAEK'tpoA.UcrEwc;, O: A.A.' an/\wc; Ola 
tfi<; 0~ ULjJ'lA.fic; 8EpµoKpaa(a<; napay wyfic; TIOAAWV . 
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11polOVTU>V, we; A6you xap ~ v ypo:cp[i:ou, cpwcrcp6pou, 
d:v8po:Ko:cr13Ecr1[ou KO l OlOT)pOK po:µarwv ,1c'x 611olo: EXOUV 
µEyicr111v Ecpo:pµoyi]v 11p6c; ncrpo:oKEUTjv 1wv ELOlKWV 
xo:Ml3wv (~AEK1p:KOU X6:1'.ul3o<;). 

Al Ttpocr116:8ELOL 11p6c; 1EAEl0110LT)OlV TE[vouv KU· 
p[wc; Etc; 1T]v 11o:po:ywyi]v OLB11p0Kpo:µ61wv µE oaov '[Q 

Buvo:16v µlKpoi:f.po:v 11EPlEK1lK01T)10: E le; av8po:KO:. 
Oui:w "-·X · 16 EAQXlCl10V 11EplEK1lKOTT)TO<; Elc; av8paKa 
16 611oi:ov ETxov Em TUXEl •0 1914 ~10 1 °lo, Ev4) ofiµE· 
pov Ecp8o:cro:v µEXPl 0,05 Ko:.l 0,03. 

Tou10 Ka1wp8c0811 E'i'.TE Bt' d:vo:ywyTjc; 1ou M,ElBlou 
ouxt Ot' av8paKoc; OAACx Blc'x TIAOUCILOU Etc; 11up[1LOV 
11Upl LlOCllBfipou, 10U 611o(ou 1T]v Elc; 11up[ tlOV 11EplE
KtlK01T)ta Emi:uyxavouv µE.xp lc; S5°/ .. Kal avw, E'i'.i:E Blc'x 
Ttapaywyfic; 11upttLOKp6:µ0:1oc; KO:l O:cpo:tpEOEu:>c; K0:16· 
m v LOU 11upniou Ota 13o:OL Kfic; oKu:>p[o:c; . 

:LuvEXfl np6oBov OT)µElWVEL KO:\ ~ ~AEK1po8EpµlKTj 

TtO:pO:CIKEUTj LOU x6:1'.ul3oc;. "Ornv 10 11pCnov Elcrfix811 
un6 10u Heroult i:c;'> 1900 Bf:v ElUXE 110M Euvo'(KTjc; 
unoooxflc;. Oux ~nov i:c;J 1914 ~pt8µoUVLO 11Epl 1ac; 
150 ~AEK1plKO:l Kaµlvot nap6:youcrm 160.000 16vvouc; 
ETT)crlwc;, i:Q Bf: 1929 ~ napaywyi] d:vfi1'.8Ev Elc; 1.750.000 
16vvouc;. 

DEPI TH:E 8PEo/EQ:E TOY AN8PQOOY 
KAI TQN OPQN TOY:E onOIOY:E nPEnEI 

NA OJ\HPOI H TPO<l>H ') 
'Yn6 10U K. :Ln. rAAANOY 

'H napExoµE.vri E le; 16v av8pwnov i:pocpfi, Ota vex 06-
vo:i:m VCx XO:PO:K1T)p lcr8fi we; KO:VOVlKTj KO:\ nf..fipT)c;, npf.
nEt vex nAT)POl LKO:VOnOLT)LlKWc; LOU<; E~Tjc; opouc;: 

a) f.tc'x 1fic; KO:UOEU>c; o:ui:Tjc; EV 1Q crc0µo:n vex TtO:
PEX!l 16 Bta 16v d:vi:ioLOlXOV 6pyavlcrµ6v d:nm 10uµE
vov nocrov 8Epµ611110c; (8Epµl0o:c;). 

13) NO: nEpl~X!l 10:c; cho:pm1fiL0uc; nocr6111mc; AEU
Ku:>µ6:1wv (npw1E '(vwv), /-[nouc;, 6Bo:rnv8p6:Kwv, t\oo:i:oc; 
KO:\ cXVOpyaVU>V clAa1U>V. 

y) Na nEplEX!l 10:c; avo:yKo:[o:c; 13l i:o:µ[vo:c;. 
B) Na EX!l KO:ATjV yEUOl v KO:\ va Bl EYE i P!l KO:lOAAfi

AWc; 1Tjv AEl LOupy[o:v LOU nrnnKoO oucr1fiµo:LO~. 
E) Na KEK1111m 1T]v d:no:t 10uµE.v11v lKav61111a Ko

pEcrµou. 
c;) Na nEplEX!l i:Tjv ch:6:1'.oyov nocr61111a Kuna

pivric;. 
0[ O:vwi:E.pw opol Elvm OAOL cXVE~o:tpf.1wc; crnou

Bo:'lot d:no O:n6ljJEwc; cpucrto1'.oyio:c; i:fic; 8pEljJEu:>c; Ko:l 1a 
nAElcrTo: 1wv nap:x111pouµE.vwv K0:1Cx 1Tjv Oto:1pocpi]v 
1ou O:v8pc0nou crcp6:1'.µa1a 6cpe. [1'.ov1m Etc; i:6 on µ6· 
vov 6 Elc; ~ 6 CXAAO<; E~ aui:wv 1'.aµf36:vovmL un' OljJL v, 
µT] d:noBtBoµE.vric; i:Tjc; oe.ouoric; rcpoooxfic; Etc; i:Tjv Ka
VOVlKTjv i:fipT)OlV OAU>V 1WV opwv au1wv. 

0Epµo:vnKfi cxt;ia. npoc; EUpEOlV 10U noooO 1fic; 
8Epµ6nrroc;, 16 OTtO lOV OUVo:to:t 1pocpfi Tl<; vex no:p::X
crxn Etc; '[OV 6pyo:vlcrµ6v, KO:AU1Epoc; 1p6noc; ELVo:t ~ 

') i'.t6:1'.EE.L' YEVOµE VT] £n' EUKatp(q 1ij, El, na1pa, £Kopo
µij' 1wv <XT]µLKWV XpovLKW V• Elc; 1'1v £KE1 a!Souoav 1ij' L X0-
1'.ij' 100 /\aoD •i'i v 7T] v NoEµ(3p (ou 1936. 

---
- ~-----~-~ 

EUpECll<; 1fic; xriµlKTjc; autTjc; ouot6:crEwc; KO:l 6 E~ au-
1Tjc; 6no1'.oytcrµoc; 1wv napqoµE.vwv 8Epµl0wv. 'EK 
i:wv no1'.1'.wv Elc; i:T]v 1pocpi]v d:nav1wcrwv 6/-wv, µ6vov 
1pE'lc; 16:~E l <; tvwaEwv ouvanm vc'x nap6:crxouv d:~lo-

011µe.iw1ov nocr6v 8Epµ61111oc;, o:i310l Bf: ElVOl o[ uoa-
1av8paKE<; (aµu1'.ov Kai craKxo:po:), i:O: 1'.inri Ka\ 1a 
AEUKc0µai:a. Ta 1100Cx 1fic; un' au1wv 11apExoµE.v11c:;. 
8Epµ61111oc; Elvm, K0:1a 16v M. Rubner, 1c'x t~Tjc;: 1 yp. 
0:µ01'.ou ~ cro:Kxapou napEXEl 4,1 8Epµl0o:c;, 1 yp. ;\[
nouc; ~ EAo:lou 9,3 8Epµl0ac; KO:\ J yp. AEUKc0µa1oc; 
4, 1 8Epµioac;. 

To 11006v '[WV Ol' EKO:OLOV a10µov 6:11apo:tLfi1wv 
~µEpT)criwc; 8EpµiBwv pu8µ(l:ouv ol Ko:1w1€. pw nEVlE 
11o:p6:yoVLE<;: 

o:) T6 13o:crlKov rcocr6v, Bri1'.o:BT] i:o d:11apo:l11110v 
TIOCIOV Bl' ~cruxwc; K0:10:KEiµEvov vficrnv av8pwrcov, 10U 
6rcoiou KO:ta 16 Buvai:ov napo:µE.vouv EV d:BpavEi~ 6 
EYKEq>a1'.oc;, ol µ6Ec; KO:l 1Cx opyava 1Tjc; TIEljJEu:>c;. 13) 'H 
My!{) 1Tjc; npocr;\filjJwc; 1fic; 1pocpfic; o:u~110Lc; . y) 'H 
1'.6yl{) 1wv E~u:>LEptKwv uljJ111'.wv 8EpµoKpacr twv µEicu
crtc;. B) 'H EK 1Tjc; AEt10upy(ac; 100 EYKEcp6:1'.ou o:u~ricrlc; 

Kal E) 'H EK 1fic; A El 10upylac; 1wv µuwv o:u~ricr t c; . 
To f3acrtK6v nocr6v Kuµo:ivE1m Enl d:vopwv µno:~u 

1000 Ko:l 2000 8EpµlBwv Kal Enl yuvmKwv µno:~u 1000 
KO:\ 1700 8epµl0wv. 

AE6Kcuµa. 'H i:pocpft , EK16c; 1wv 8Epµl0wv 1ac; 
6no[ac; 06va1m vc'x napacrxn Ota KaucrEwc; , npf.rcEl vex 
mplf.Xn d:napm1fi1wc; Ko:l E1'.ax lcrt6v n nocrov AEUKC::· 
µ0:1oc; (d:sc01ou), ot6H OEV EXEL npooptcrµov µ6vov 1T]v 
rcapoxiJv Elc; 16v 6pyo:vtcrµov 1Tjc; d:vayKmoucrric; o:ui:Q 
8Epµ61111oc; Kai EVEpydac;, &1'.1'.a Ko:i i:Tjv Ko:rncrKEui']v 
VEU>V OUO'[O:tLKWV '[OU crwµo:1oc;. 

Ta otacpopo: E'i'.Bri 10u AEUKc0µa10c; 1fic; 1pocpfic; cruv
icri:av1m EK Otacp6pwv aµt VO~EU>V. 'EK 1WV d:µt VO~ECUV 
anva XPEtOsETo:t 6 6pyav tcrµ6c; np6c; cr6v8ECllV 100 
to[ou AEUKWµo:i:oc;, µ€.poc; µ6vov 06va1m vex napa· 
OKEU6:crn 6 'i'.Ot0c;, llVCx OE ouxi, KO:l Bla 10U10 Ola i:fic; 
i:pocpTjc; cXKptl3Cic; 11pf.nEl vex Elcrax8wcrtv EKElVO:, cl'1:lVO: 
OEV ouvaVLm vex OUV1E8WOL rcapa 10U toiou. 

rEVlKW<; Bl' 11u~11µ€.vov av8pwnov, cXVE~ap1ft1wc; Ep
yacr[o:c;, 100 yp. AEUKc0µai:oc; e.lcray6µEVo: ~µEpT)crlwc; 
Elc; TOY 6pyavtcrµov aui:oO ElVOl nav101E d:pKE16:. 

Abt11 Ko:l u5o:'tav9po:KE<;. 'Ano d:n6ljJEwc; cpucrloAo
yiac; 1fic; 8pEljJEW<;, µEi:a~u ;\[nouc; KO:\ uoai:av8p6:KU>V 
OUOEµia ucp[cr1a1m npayµai:tKTj Olacpop6:, OlOll d:µcp6-
1Epo: EV 1Q 6pyavtcrµQ KamKaiovi:m 1EAElwc;, napf.
xovi:a 8Epµ01T)10: . 

:L11µavnKi'] oµwc; ELVOL ~ 6cptcri:aµE.v11 BtacpopO: Elc; 
16 nocr6v 1fic; 8Epµ61111oc;, omp rcapf.xouv ([31'.. d:vw't.). 
'H 8Epµo:vHKi'] a~(a '[OU Alnouc; Elvo:t K0:1Cx 060 Kai 
~µ[OElO:V CIXEOOV cpopac; µEya1'.u1€.pa 1fic; 1WV uoai:av-
8p6:KU>V, we; EK 10U10U OE Ola 10U Aircouc; K0:10p8ou1m 
Erc6:pKEta Ola rcocr611110c; i:pocpfic; Ka1a rco1'.u µlKpo-
1€.pac;. 

· y owp KO:l aA.o:'tO:. T 6 owµa KO:VOVlKOO av8pc0rcou 
TIEplEXEl TIEpL'ltOU 60 °lo UOU>p Kai 4,5- 5°/0 UAO:La . 'Aµ· 
cp61Epa 10:010: tnoµE.vcuc; TIPETIEl vex xop11ywv1o:t blCx 
i:fic; 1pocpfic;. 'H Elcraycu yi] 10U uoai:oc; Etc; 16v 6pyo:vl
crµov pu8µil:Eml Kavov1Kwc; urc6 1fic; olljJflc; , wcri:E TIE
P~ 11EUEt naoa aAAfl cpponic; . 
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Ta aA.arn, i:c7>v 6no[wv EXC.l O:vayKT]V 6 6pyavtoµcc;
auv(oi:avi:aL Kup[wc; EK KaA.[ou, va1p(ou, d:of3Eot(ou, 
µa_:vria[ou, Olb~pou , xA.wp[ou, cpwocpopLKOO 6E,foc;, Brn
KOU 6E,foc;, cp8op[ou wl two[ou. 

BL'Caµtvat. 'H axe1iov 61'.[yov npo 100 na)Kooµ[ou 
reoA.Eµou YE voµEVT] avaK6:AUlj.JLc; 1c7>v 13, 10 µn c7>v EaT]. 
.µdwoe oriµav1LKOV oi:a8µov Etc; i:iJv 1ito.noA.oy[av. 
MEXPL ti)c; Enoxfic; EKELvric; LaXUE v ii d:VtLAT]lj.JLc; on ii 
SpELj.JLc; (3aaU;Etm Erel 1c7>v AEUKwµc'nwv , tl'>v A.t n c7>v, 
tc7>v t'./1iatav8p6:KWV KOL 1c7>v O:vop)avwv aA.a1wv Kai 
µ6vov Kata to 016.o triµa 1S08 µEXPt 1912 EyEvovi:o 10 
repc7>10v uno 1c7>v rEpµavc7>v EpEUVT]tl'>v Schaumann 
Kal Stt-pp reapa1rip~OEL<; KataA.r,E,aam Elc; 10 ouµreE
paoµa, Ott reA.iJv 1c7>v yvwatc7>v 8prn1LKl'>V uA.c7>v f.repE
ree Va UTIOPXOUV de; 1TJV tpOcpTJV Kai OAAaL oyVWOlOl 
µEV, all.A.a ariµavnKWTatm Ota 1TJV swiJv i3A.m. Al 
EpEUVm ETil 1c7>v anou1imo16:1wv lOUtWV uA.c7>v EOU· 
vexloSrioav aKoA.ou8wc; reapa reAELO'tWV ETil01T]µ6vwv 

1LHef,01itKal f.peuvat d:rtEbEtf,av on al (3ttaµ(vaL, 
Kal de; EA.ax101a µ6vov reooa ureapxouom, EmcpEpOUV 
1iJv EVEpye1av m'..11c7>v i--o.l ott µ6vov Erel reA.r,pouc; 
O:reouo[ac; 106twv Eµcpavlsovtm al 1i16:cpopo1 EK tfic; 
EAAELtjJewc; au1wv d:o8fl.etat, we; A·X· i'j poxtrn; , i'j 
µTIEpt. µnEpl KOL to OK0pf3o0tov. napouo[a EA.axlatWV 
reooo1~tWV {3ttaµtvc7>v d:pKEL repoc; reapEµn61ita lV tl'>v 
O:o8EVEtc7>V autc7>V, OtaV 1if. tOLaUtT] ttc; O:oBEVEta f.xn 
f\ori Eµcpavto8fi, dpKEl naA.tv Ti A.fitjJ1c; tpocplµwv reA.ou

·o(wv E le; (31 rnµ[vac;, 1i1a vex Ere EA.Sn rnxt.wc; 'laatc;. 
. reuonK6tT]c; ti)<; 'Cpocpi)c;. ~riµavttKoc; napaywv 

1ila tiJv O:E,lav i:i)c; i:pocpi)c; Elvat to EUAT]TI10V au1i)c;. 
·o ov8pwnoc; tpwye1, ouxl µ6vov 'i'.va Elaayayn EL<; 
tOV 6pyavtoµov autoO AEUKWµa, 8epµ[1iac; Kai (31 tcr
µ(vac;, all.A.a (va KOPEaTI tiJv reetvav auto0 Kal 1it6tt i'j 
XOPTJYOUµEVT] Etc; autov t pocpiJ EtVm Euyeuotoc;. 'O ia-
1poc; Kata t6v Ka8op1oµov ti)c; 1italtric; toO d:o9evo0c; 
ouvr,Swc; (3aolsetat 6A.tyw1Epov Enl tijc; SprnttKi)c; 
d:E,lac; Kal rceptco61Epov Enl 100 nc7>c; ii tpocpiJ Sa 
Evepy~on Erel tc7>v 6pyavwv ti)c; nEtjJewc; toO d:oSevoOc;. 

Ta opyava 1i)c; reEtjJEWc; Ef,aptc7>vtm EK toO VEUpt
KOO ouot~µatoc; Kal EUpLOKOVtm un6 tTiv aµrnov £n[
opaaLV ti)c; SeA.iioEwc;. Tl c:i:Kptj3c7>c; A.aµj3aVEt xwp:xv 
OEV yvwplsoµEV oacpc7>c;· navtwc; ucp[ota tm taxupoc; 
auv1irnµoc; µEtaf,u toO vEuptKoO auo1~µa1oc; Kai tc7>v 
6pyavwv tijc; reEtjJEwc;. 

'IKav6tT]c; KOpeoµoO. KaA.ettm lKav6tT]c; xopeaµoO 
tpocpijc; tt voe; 6 xp6voc; Kata 16v 6notov aUtT] d:na· 
OXOAEl ta opyava ti)c; TIEtjJE W<; . 'Enl tfi f3aaEt ti)c; 
lKav6tritoc; KopEoµoO Kata16:ooov1011a 1itacpopa 1p6-
cp1µa toO d:v8pwnou Kata EVtEA.wc; 1i1acpopov i:p6nov 
t\ Enl tfi (36:aEL tl'>v UAAWV lOtOt~tWV autc7>v. 

'Ano ti)c; d:-rt6tjJEW<; lwv6i:ritoc; KoprnµoO t6 Kpfoc; 
EXEL µEylotT]V d:E,lav, 1it6tt tOUtO unEp ncxv O:A.A.o tp6-
cp tµov Tia·paµEVEl Enl µaKpOtEpov xp6vov EV t<;) OtO· 
µaxct> xal we; EK tOUtOU EmtpETIEl µEyaA.a XPOVLKCx 
1i1aatr,µai:a µetaE,u i:c7>v otacp6pwv ywµatwv. 

To y&.A.a of.v EXEL µEyaA.riv lKav6i:rita KoprnµoO, 
Eivm o' aUtT] OXEttKl'>c; t6oov µeyaA.UtEpa, oaov nA.ou
OlWtEpov Etc; f3outupov El vat toOto. T 0 acpp6yaA.a 
Kal to f3ouwpov Exouv d:vn8Etwc; µey&.A.riv lKav6tT]ta 
KOpEoµoO . '11ilat tEpwc; _µLKpa ElVCXl Ti lKaVOtT]c; KOpE· 

oµou twv 1i1acp6pwv A.axavtKwv, anva, d:vn9Etwc; npoc; 
tov O:ptov Kal ta )EwµriA.a, of.v ETiauE,O:vouv tiJv lKa
v6tT]ta Kop£oµo0 toO Kp~atoc;. 

Kut'Cap[VT]. "Otav Ti tpocpiJ OTIOtEAi)tat aTIO EUreE
retouc; µ6vov uA.ac;, t6tE CxTioppocpd1m tEAELWc; EV tc7> 
6pyavtaµC() Kal O:vt' auti)c; Ef,EPXEtat µ6vov 0,tt t6 
·ac7>µa OTI0(36:A.A.Et . TeA.dwc; 01acpopov oµwc; Etvm t6 
-rtpcxyµa, otav ii tpocpiJ reEptEXTI Kunaplvriv, 1i16n autri 
-rtapaµt.vEL Ev1EA.c7>c; O:itp6af3A.ritoc; u-rto tl'>v reErettKl'>v 
uypc7>v, _d:A.A.a Kai Tipooi:atEUEtm KO.l t6 AEUKuiµ a Kai 
to oµuA.ov ti)c; cputtKTjc; tpocpijc; d:no ti)c; Em1ip6:0EWc; 
tc7>v TIETittKl'>v uypwv, OL6tt aUtT] cXTIOtE AEl d:1itareEpa
OtoV mp[f3A.riµa tl'>v Kunapwv tc7>v cputc7>v fl tl'>v d:reo
taµLEUttKWV UAWV tWV crmpµatwv autwv. 

61a~ rnuc; A.6youc; tou1ouc; 6 O:vSpwTioc; cppovt[sEt 
onwc; OlCx 1ijc; TiapaaKEUilc; ti)c; tpocpi)c; Katao1pEtjJTI 
nporiy ouµEvwc; TTJV KUttaplVT]V. 

nEPI vnEPArQflMOTHTOL ') 
'Yno toO K. K. AJ\E::::onOYJ\OY 

' H iiAEKtptKTJ d:v1[otaat<; wptoµEVWV owµatWV 
tjJuxoµEvwv Etc; d:pKouvtwc; tareet viJv 9EpµoKpacr[av 
(TI. X· 5° O:noA..) EKµT]bEVLsE'tOt aTI016µwc;. To cpmv6µE
vov toOto, onEp EKA~ST] unEp:::xywy1µ61ric;, reapm:T]pEl· 
tat Enl 14 xriµtKc7>v OtOLXELWV we; Kal ETIL µaKpcxc; OEt· 
poc; KpaµatWV. ~XEtLKCx reEtpaµata EbELf,av Ott ta 
UTIEpaywytµa Kp6:µa1a bEV areotEA00VtaL Kat' d:vay
KT]V EK ouotat tKl'>V urcepo.ywy(µwv. 'H n>.ptOXTJ ti)c; 
8EpµoKpao[ac;, de; T]v ETIEPXC.taL 6 EKµT]OEv10µ6c; tile; 
avttotaOEWc; (OT]µElOV aA.µatoc;) Eivm OTE µEv 01EVTJ 
(re. X· . 1 /100° de; µovoKpua1aA.A.tKa TiapaoKEUaoµatci: 
xriµtKW<; K0.8apc7>v OUOLc7>v), 6tf. bE EUpEla (re. X· 11.0 Etc; 
d:Ka8apta reapaoKeuaoµata, TIOAUKpua1aA.A.tKa t\ ure6 
1iJv EmppoiJv µrixavtKl'>v reapaµopcpwoEwv). MEyaA.riv 
En [1ipaot v Etc; TTJV 8EpµoKpacr[av toO crriµdou aA.µa
tO_c; EmcpEpEt Ef,wteptKov µayvT]ttKov reEo(ov. ~c7>µa 
omp EXEL KO.tacrti) ureEpaywyov 1ita tjJUf,Ewc; xavEt 1TJV 
iOt6tT]ta taUtT]V, otay recxpEµ(3A.T]9i) de; apKOUVtWc; 
toxupov µayVT]llKOV m1i[ov. 'Avnotp6cpwc; OLCx va Ka
taatr,awµEV unEpaywytµov ac7>µa tt EuptoK6µEvov 
EVt6c; µcxyVT]ttKoO TIEbLOU EiVat O:vayKT] vex tjJUE,wµEV 
Etc; 1anELVOtEpav SepµoKpao[av fl avEu TIEO[ou. ME
tpiioEL<; tijc; Em1i paoEwc; 100 µayvrinKoO reE1ilou EbEL· 
E,av Ott ii ump:xywy1µ6tT]c; Elvm Kcrt&.otaotc; O:vn
ototxoOoa repoc; 16v l1iEwori O:ywyov ti)c; 9Ewplac; toO 
Maxwell (Evtao tc; iiA.EKtptKoO reE1i[ou E= O, otarrEpa-
16tT]c; µ= 0). MayVT]tlKTJ Ka tacrt:xo 1c; Eyt<.A.Eta9Ei:oa EV 
t0 uTiepaywy<;) Katrl 1iJv tjJOE,1v 1iEv Mvatm va µEta· 
f3A.ri8fi fit' Ef,WtEp~Ki)c; µayvT]ttKilc; Em1ip:XoEwc;. 

LUµreEpaoµa twv reoA.uE1owv TIEtpaµatwv Elvm 
ott ii unEpaywy1µ6tT]c; Etvm Kupiwc; t1it61ric; 100 Kpu
otaA.A.tKoO reMyµai:oc; . 9EWPT]ttKTJ E nEE,iiy1101c; lKavo · 
TIOt00oa areavta Tel reEtpa:µatLKCx aTIOTEAEOµa1a bEV 
UTIOPXEl. 

1) al<l:AEE,L~ y E voµitv~ EV '"' O:µqn9Eatp'\) toG X~µE[ou to i.i 
ncxvE1tlOt~µ[ou t~V 18~v NoEµf\plou 1936 Kata <~V 66~v o uva9pOL· 
OLV <iii; OELpiXi; TWV 'O;JlALWV E1tl 9Eµarwv X~µ Elai; K<Xl ct>u

OlKii~-
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EnlL:KOnHL:IL: EJ\J\HNIKOY EnlL:THMONIKOY TYnOY 
"fp1tuvoc1 trci Te>ii rcpca61cp1aµcu Tf;iv rcc}.11rc1trc-n

~ir.1v Eis TC cx\µcx. ~'Vno I'. 'lwaxdpoyJ.ov Kcxl K. A. lla
vayonovl.ov .- npcxK1:tKc'x.'AKcx511µicxc; 'A9T]VWV 12, '0Ktw · 
~pLoc; 1936. 

'Enl tou npoo5Lopwµou twv 1tOAU1tE1t tt5iwv Etc; 
.t6 cx!µcx noA.A.ol Epeuvrii:cxl 5i8ouv llEy6:A.riv oriµooicxv . 
At un' cxui:wv oµwc; npoi:E tVO µEVCXL µE.9o5oL npoo5LO· 
pLoµou 5E.v 56vcxvi:at Kcxi:c'x touc; ouyypcxcpdc; vc'x 9Ec.:
P116ouv c3:Kp L~etc; . 

Outwc; o[ Puech Kcxl Cristo! npoo5LOpll.;ouv tc'x no
A.unEntl5tcx we; £f,fic;: M Etc'x ti'}v anoAEUKwµ6:twot v tOU 
cxrµcxi:oc; 5tc'x 1:PLXAWpof,1 KOU 6f,foc; npoo5 toplt.;E tCXL t6 
N tou OLTJ8i\µatoc; Katc'x Kjeldahl (A) · napaAA.i\A.wc; 
anOAEUKWµatWVEtat tO atµa µf. cpwocpopo~oA.cppaµL · 

KOV 6f,u Kal E le; t 6 5u18riµa n poo5LOpit.;Etat t6 N 
Kata ti'}v toiav µ£8o5ov (B). Kata i:ouc; Ev Myctl Epeu
VT]tc'xc; A - B = at.;wtov TIOAUTIETIH5iwv. 

Etvat oµwc; yvwotov OTL Ti KPECXtLVLVT] oE.v Kata · 
_KpT]µ vit.;Etat µE. tpLxt-wpof,tK6v 6f,u, Eve[) O:vn9E.twc; 
KcxtaKpT]µvit.;ETat µE. TO cpwocpopo~oA.cppaµLKOV 6E,u, 
TOU A6:XLOtoV EV µEpE L. LUVEnwc; µtpoc; tOU at.;wtou, TO 
6notov ol Puech Kai Cristo! O:no5i0ouv etc; noA.unEnTl
.fna, elvat ai'._;WtoV KpEattVLVT]c;. 

npo c; EAEYXOV tfic; O:vwttpw µE965ou ol ouyypa
q>ELc; npot~rioav etc; oe Lpav mtpaµ6.Twv Enl 6pwv ai'.· 
µatoc; , TIEpCXL TEPW ETii 6pwv de; ouc; npoo£9Eoav 5L6:
A.uµa KpEanvlvric; Kai TEA.oc; E.ni 6pwv, Etc; ouc; npoat-
8eaav TO 5Lneml5Lov d - A.euKuA.oyA.uKivriv. Etc; n6.vtac; 
ETieTEAOUV clTIOAEUKWµcnwoLV OLc'x cc1 •. coOH Kai 5tc'x 
.q>wocpopo~oA.cppcxµLKOU 6f,foc; Kai npoo5twptt.;ov TO N 
de; tc'x CLTJ9J'iµata 

Ta YEVLKCx ouµ1tep6:aµata tfic; Epycxoicxc; twv et· 
vat ott: 1 ov to cpwacpopo~o A.cppaµLK6v 6E,u KataKpa
te'l Kpeattvivriv Kai 2ov ott 6:K6µ11 Kai tc'x Evunap
xovta nentl1iLa de; to cx!µa µ6vov KCXta EV µLKpOV 
noooat6v KataKpatouvtcxL un6 tou cpwocpopo~oA.cppa· 
µLKOU 6E,E.oc;. :Luvrnwc; Katc'x TOV npoa5 tOpLaµ6v tWV 

noA.unentt5lw v KCXTCx Puech - Cristo! 5E.v n p6KetTCXL 
n e.pi totoutwv £vwoewv, O:A.A.c'x KCXTa µEycx . µtpoc; m :pi 
Kpean vi vric; . 

'H tircE:xxp1a1s -rcu pi:>6ot,·1xcu C>!;E:cs trci xuvf;iv 
xcx-rac rc1tp106cus vnauicxs. ' Yno A. XeYJ<Tt~wz rov.- npa
KtLKa 'AKa511µiac; 'A811vwv 12 , 'OKtwl)p Loc; 1936. 

'O ouyypcxcpEuc; n poa5 tc.0 p tae TO po5avLK6v (Be to· 
KUaVLKOV) 6E,u etc; ta oupa KUVWV, ofttve c; eu plOKOVtO 

UTIO wpwµEVT]V 5tatpocpJ'iv , Ka tc'x ti']v µ£9o5o.v tWV 
Edinger KCXL Clemen!'. Q[ autol KUVec; uml)A.J'i611aav 
Ettcx Etc; vriotElav, µetpri9£vtoc; KCXi 116:A.tv tou noaou 
Tou poocxv1 Kou 6E,foc;. 

nope111pJ'i611 outwc; Ott Kata ti']v VT]Oteicxv yevt
Kwc; Ti noo6tric; rnu EKKptvoµtvou potcxviKou 6E,to c; 
E.l.cxnouta t. EV ct:> tOUVCXV1 [ov cxuf,6:vEtat Ti ox!'.atc; cxu
tOU np6c; t6 EKKp tv6 µevov at.;WTOV. 'H µT] teA.Elcx E.E,cx
cp6:v1atc; TOu poocxvtK ou 6f,toc; Kato ti'}v \ TJOTEiov O:no-
5e LKVU Et ott µtpoc; µE.v Toutou do6:yEtcxt Otc'x twv 
Tpocpwv, µ£poc; CE OXT]µat(i'._;EtCXL KCXTCx 11\V OtaµEOOV 
EVCX ACX ) i'jV tfic; UAT]c;. 'H OE oxettKT] ouE,riatc; CXUtOU 
np6c; to at.;wtov O:noOE lKVUEl Ott oxriµcxtii'._;EtCXL Kata 
ti']v VT]OtELCXV, KCX tc'x ti'}v EVOtaµeaov Eva A.A.ayi']v tfic; 
UAT]c; , µEycxA.uttpa oxettKwc; 1tOC10tT]c; u5 pOKUCXV~OU. 

'H tirccppc 1"pna1s -rf;iv xca1.nxf;iv tix-r i vc.iv. A '. 'A 
tte>i;pci;ina1s 610t µlit;ns a16np.:11. 'V116 K 'AJ.t~ nov?.01-.
npcxKt tKc'x 'AKCXCT]µicxc; 'A9T]VWV 12, '0Ktwl)pLoc; 1936. 

'H tEAELCX EE,Epeuvriotc; tWV KooµLKWV aKtlVWV 
npoaKpouEt : ex) etc; 10 ott outm e1vot /,.[av hepoye
ve'lc; Kai l'l etc; t6 OH Ti ouv9rn lc; tWV 1tOtKL AAEt avcx
A.6ywc; tfjc; uljJoµEtptKfjc; 0108µric;. b. 1c'x nE 1pcxµ6:twv 
anoppocpJ'iaECuc; ETIL i19µwv ttVWV eupteri Ott Euv6µe9cx 
vc'x KCXtCXtaE,wµev tc'xc; KOOµLKCxc; clKTLVCXc; KU piwc; de; 560 
6µ6:5ac;, ti'}v a KA T]pO.v Kai ti']v µaA.aKi\v: ' O ou vuA.t
oti'}c; anoppocpJ'iaewc; tfic; OKAT]pCic; 6µ6:5oc; EUpEST] EU· 
9!'.wc; av6:A.oyoc; np6c; t 6v aTOµtKOV apt9µov tou i18-
µou , E.v ct:> 6 tfjc; µa A.aK fi~ notKi l,A.e 1, 0:KoA.ou9wv v6µov 
0LCXtU1tW9EVtCX un6 tou J\ uger . 

'H npO KEtµE.v ri E.pyao[a OKOTIEL ti']v ETIEKtcxatv twv 
µetpJ'ioewv E1tl OEtpCic; o/,ric; i19µwv np6c; tEAElWttKT\V 
E1tCXA.J'i9euatv 1WV uncxpxouowv 9EwptC:iv KO.l Ef,cxKpi
l)wo tv 1fjc; npcxyµmtKfjc; cpuoecuc; tWV KOaµtKWV aKtL· 
vwv. 

'Ev OUVEXELQ: TIE pt ypacpEtat OUOKEUi'} µupJ'ioewc; 
tfic; EVtaae wc; tWV KOOµtKWV cXKtlVC.lV, cXTIO'tEAOUµEVT] 
O:no µnp111c'xc; Ev out.;euf,et auyx povtaµou . 

'H µ£tp11otc; tfi c; 5 tcto5uttK61111oc; TWV KoaµtKWV 
O:Ktivwv ylvetm 5tc'x tou npoo5t0ptoµou tfic; E.A.cx11w
oewc; tou 6:p t9µou tWV KOOµtKWV awµcx1[ cuv µEtc'x Ti'\V 
5t£A.euotv 01a Twv rieµwv . 
. Llt' i19µouc; EK at51pou µ£xp ·. 34 Ei<. naxouc; Eu pEBri 
6 OUVtEAEOti'}c; anoppocpJ'ioecuc; 0,9. ]Q-3 Clll2 g1· 1, Calle; 
ouµTIL1t1El µEtc'x tfjc; U1t0 CXAAWV EpEUVT]1WV eupe6ei-
011c; ttµfic;. 

EnlL:KOnHL:IL: :=:ENOY EnlL:THMONIKOY TYnOY 
Xnµ1xn auvSe;a1s xcxi opµcv1>1it xcxi '31c}.cy1xn 

6plia1s.'Vno E. c. Dodds.-Helvetica Chimica Acta 19, 
fasc . extraordi nariu ~, 49 - 57 !1936) . 

' H µeA.EtT] twv ~toA.oytKwc; E.vepywv ouatwv, 1c'xc; 
ono[cxc; cri\µepo v 6voµ6:i'._;oµEV 6pµ6vac; , f\ pXtOEV acp' 
OtOU EE,T]Kptl)weri ~ ariµaa [a tOU 9upeoet5ouc; we; EV-

OOKptvouc; aotvoc;. 'En T]KOAOU9T]OEV Ti O:noK6:AUljJtc; 1fic; 
.Q:yyEtoauotcx A. ttKfjc; opO:aewc; TWV ETilVE<!>pt5iwv (Oli
Yer KCXL Schafer, 1895), µE1' OAL) OV E1tEtEuxeri Ti ano
µ6vwotc; tfic; 0:5pEvcx A.ivric; (Abel) Kol l)paf>Utepov T] ouv-
9cttKi'\ auti)c; napaa KEU i'j (Stolz). ' H µEAEtT] tfjc; op6:

-C1EWc; tWV 0: 5£vwv 6.va11cxpcxywyi)c; f\PX tOE , KU piwc; El-
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Tl:ELV, c5:ri:6 TOU 1915, acp' 010U OT]AOOT) ol Hermann Kai 

Frankel ri:apei:~prioav on EKXUAtoµa 1wv 0o8T]Kwvf.v6c; 
l;;~ou Elvm LKav6v, xaptc; de; 1T)v ri:apouo(av ouo(ac; 
otaf.-u1T;c; Etc; otv6ri:veuµa , at8epa Kai cXKE16v11v, O:ri:o· 
1EAOUµEVT]<; OE EE. av9paKoc;, uopoy6vou Kai 6E_uy6-
vou, vex ri:poKaf.-fon ETI:i a/.-A.ou 9r1/.-rnc;, EUVOUXt08ev1oc; 
l;;~ou , 1Cx EK 1T;c; fow EKKp[OEW<; YEVVT]nKWV aotvwv 
ri:apayoµEva <j>atVOµEva. napa 10<; OT]µOVnKac; WU
i:ac; Epyao(ac;, we; Kai 1ac; (3 to/.-oytK6c; 1WV Allen Kai 

CH3 

OH 

Doisy, ri:p6oooc; Etc; 10:c; oxEnKO:c; Epeuvac; ri:apEn]p~9TJ 
tOlwc; O:cp' OTOU o[ Zondek KOL Aschheim avEK6:AUljJ'.lV 

on 10: oupa 1WV E YKUWV l;;~wv Tl:Ep lexouv 0o9l']KtKT)V 
6pµ6vriv etc; Tl:0001Tj1a OTjµavnKT)v Kai urr6 opouc; EU
vo"iKouc; ota 1T)v O:ri:oµ6vwo(v 111c;.'H 6pµ6vri, 1'11cp8ei:oa 
uri:6 µopcpfiv KpUOlaAAtKT)V ouyxpovwc; UTl:O TOU Doisy 
EV 'AµEptKfi Kai TOU Butenandt EV rEpµav(c;x (1929) , 

EµEAE1:~9ri EKT01E Emornµf:vwc;, O:mµovw8rioav oE 
µEXPt 10DoE ri:evi:E olo1poy6vot E.vwoEtc;, a[ E.E_T;c;: 

r,0 CH3 CH.1 

('/\ 
# 0 ~o n ('/''fH rAJ #vC I 

rYY #VV- (Y~/ ,1vv-
HOI II I HO~),) HOI llJ Ho! II I 

HO~/"-/ ~/ ~/V ~/V 
o:o-cpt6ATJ olotp6v11 EKOU°LAEVlVT] EKOU°LAEVT] olotpa1il6ATJ 

' H napouo(a cpmvav8pEVtKT;c; p(/;;l']c; EV 14) µop(cp 
1WV EVWOEWV au1wv ri:poEK6:AEOE OEtpO:v Epyaotwv 
(Cook, Dodds,Hewett Kai Lawson, 1932 Kai 1933) ri:p6c; 

CO Ka8o ptoµ6v 1T;c; OL01poy6VOU op6:-

o :) OEW<; Otacp6pwv cpmvav8pEV tKWV 
I E.vwoEwv. Ka10: 1a61ac; O:rrEoEl-

() 

xsri ri:apouotO:l;;ov o/.-ac; 10:c; [3 to-
AOytKO:c; t5t6111wc; t"T;c; oto1p6v11c; 
Kai 1T;c; oto1plOAT]<; 16 1-KETO-l,2, 

1 - KE to. 1,2,3,4 - tE- 3,4-1E 1pauopocpm vav8pe VLOV' cXAAO 
tpauopocpm vav9ptvl0v Kai TI:OAAd:i aAAat cpmvav8pEVtKai 

EVWOEtc; aTI:EOELX8rioav f3tof.-oytKW<; 
EVEpyo(, E.E. au1wv OE t5tal1e pov E.votacpe pov ri:apou
o(aoav a[ ot61'm mu otaAKUAtwµevou OL[3Evl;;av8pa
KE vlou, ot6n E.v0 16 µ6pt6v i:wv otacpf:pet oriµavn· 
Kwc; 100 µop[ou 1T;c; oto1p6v11c;, al 
EVWOEl<; ao1at ri:poKaAOUV 6µo[ac; 

we; Kai ~ oto1p6VT] cXAAO l WOEl<; 1WV 
6pyavwv avari:apaywyT;c; EUvouxt

o8evi:wv fl av~f3wv µuwv, fl µei:a 
f36:/../..ouv 6µo(wc; 16 m:f:pwµa £K-
1oµ(ou O:/.-tK1opoc; ri:poootoouom Etc; 

C::U10 µopcpf)v Tl:1EpciJµarnc; opvt8oc; l:.taAKUAO-Ol[3Ev-
K.A. 'Ev yeVEt OE, TIAELaTOt £ri:i l;;~wv ~av9paKEvoo t6ATJ 

mtpaµanoµoi (Wolfe, Hemming-
sen, we; Kai Cook, Dodds Kai Lawson) cXTl:EOEtE.av ri:pay
µanKT)V 1TIV 6µot61111a opaOEW<; cpatvav8pEVIKWV 1lVWV 
EVWOEWV Kai 1T;c; oto1p6v11c;.O:ri:E5EtE_av oriA.aoT) on nvEc; 
1WV EVWOEWV 10U1WV ri:pOKOAOUV 16 OUVOAOV 1WV UTl:O 
1T;c; oto1p6v11c; ri:apayoµevwv cpmvoµevwv. Tov(/;;E1m ii 
ri:payµanKTj 6µot61T]<; opaoEwc; 1WV cpm vav8peVLKWV 
EVWOEWV Kai 1T;c; oto1p6v11c;. ot6n £v[o1E ouva16v EK 
ri:pw111c; OljJEW<; va 8Ewp118n on ri:poKaAOUV 10: au10: 
cpatv6µE va ouo EVWOEtc;, ~ opaotc; 1WV 6ri:o[wv, Ota 
ri:pooEKnKw1Epac; £pEuvric;, O:ri:oOELKVUE1at 01acpepouoa. 
Ou1w ri:. X· EK ri:pw111c; oljJEW<; E.voµlo811 on ii 2,4 - o t
Vt 1pocpm v6A.11 Kai ~ 4,6 - ot vt 1poKpE061'11 ri:apouo16:l;;ouv 
10<; OU10<; W<; Kai ii 8upoE_(Vl'] [3tOAOytKCx<; l0t01l']1a<;, 

EK 1WV uo1epwv oµwc; amoetxe11 OH ii µEv 8upoE_(vri 
8Epamuet 16 µuE_ol011µa , Ev4) a[ cpmv6/.-m c:Xri:/.-wc; au-

l_6:VOUV 1T)V (3aotKT)V EVaAAay~V , OflAOOTI £E_acpav(/;;OUV 
µ6vov £v 1wv ouµri:1wµ6:1wv 1T;c; v6oou. 

'EK 100 EAEyxou 1wv cpmvav8pEVtKWV E.vwoEwv 
ari:EOE[X8fl on 16 toori:poTIUAlKOV ri:apaywyov ri:apou
OtCx/;;EL Tl:EplTl:OU 16 1/,o 1T;c; opa01lK01TJ10<; TOU KOVOVt· 
KOU OlTl:pOTl:UAlKOU. 'H au1T) oxeotc; ri:apa1ripe'l1m µE· 
1aE.u 1r;c; ·op6:oewc; 1ou toof3ournf.- tKou Kai mu Kavov t
Kou 01f3ourn1'1KoD ri:apaywyou. To KUK/.-ori:ev1u1'1K6v 
rcap:Xywyo v ri:apouot a/;;EL oto1poy6vouc; to16111rnc;, Ev0 
16 aµUALKOV ELVat O:opavec;. 'Eri:(oric; aopavr; E1vm 1Cx 
aAAUAtKCx Kai KUKAOEE_UALKa 11apaywya. 

Twv O:vw1epw oto1poy6vwv E.vwoewv µ6vov KOL· 
vov yvw p1oµa E.µcpav(l;;E1m 6 cpmvav8pEVLKoc; ri:up~v. 
'Ev 1:06101c; VEW1Epat lipeuvm (Cook, Dodds, Lawson 
Kai Hewett) 0:11EK6:AuljJav E.vwoEtc; 01Epouµevac; cpat· 
vav8pEVLKT;c; p t/;;T]<; , ri:poKaAouoac; oµwc; nva 1WV cpat
voµeVWV 100 6pµov1Kou KUKAou. 'EK16c; oE 100 yEyo
v61oc; on ~ KaAOtcpEpOAT] etc; µEya/.-ac; OOOEL<; 11apou-

016:/;;Et O:o8EvT; oto1po
y6vov opaOLV , cXVEUpE8T] 
EVWotc; µT] cpmvav8pevt
K~, avari:ap:J:youoa EV10-

VOV Kai 11/.-~p1116v 6pµo
vtK6v KUKAOV, 16 1,2 010· 
E.u-1,2-ot-a·vacp8uf.-aKEva
cp8Evtov. 

nEpat 1EPW EPEUVOL a- 1,2-0lO~u -1,2-ot-a-vacp9 uAaKEVa-
TIE5EtE_av on, EV c{i ii 1p1- q>SE VlOV 

cpmvuf.-0Kap(31v61'11 (I) El-
vm O:opav~c;. ii oLcpmvu/.-o - a -vacp8u1'oKapf3tv6/.-ri (11) 
ETvm_oacpwc; oto1poy6voc;. 

OH 

~-/~ 
~_J I ' \.___f" 

() 

OH 

o-~o 

00 4 

(I) (II) 

810/.-oytKwc; EVEpy a ari:Eodx811oav Ka( nva 01 · ri:-
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of,ucpmvu/..oµE86:vta. npoc; 1:0 nap6v , ii cXTCAOUO"tEpCI o[
oi:poy6voc; £vwoLc; Eivm i:o 4,4' - OLoE,uoLq>m vu/..Lov, 

HOO- OOH 

4, 4' - 01of,t•oupcx1 VUAlOV 

ouVEX(/;ov1m OE TCELpoµanoµoi npoc; µEAEHJV i:fic; Em· 
op6:oEwc; i:fic; 8EoEWc; LOU uopoE,u/..(ou i:fic; EVWOEWc; 

rnui:ric; we; Kai •fie; ETHµf'JKUVOEWc; i:fic; cXAUOEWc; 1fic; 
ouvoEouoric; i:c'xc; 6E,uq>mvuf..LK<'xc; p(l;ac;. MEXPL i:fic; ony
µfic; cl1tOOELKVUE1:aL on ii Eloaywyi] OlltAOU OEOµou Etc; 
i:Tjv cXAUOLV E1tauE,6:vEL i:T\v opaonK6i:rii:a i:fic; EVWOEWc;. 

Karn/..ftywv 6 ouyypaq>Euc; o(OEL i:Tjv yvwµriv tou 
Elli LOU £E,fic; Epw1ftµa1:0c; : Mftrrwc; at avwi:£pw 
aTCpOOOOK1"J1:0l 1t0p01:f'JpftoELc; clltOOELKVtJOUV On 6 yEy
Vf'J'l:LKOc; 6pµovLK6c; KUKAOc;, Kai:' avi:t8EOLV npoc; a A./..a 
13LOAOYLKO cpmv6µEva, ELVOL ouvafov VO 1tp0KA1"J8fi 
uno £vwoEwv 5Laq>6pwv, µTj EloLKWV ; 'O ouyypaq>Euc; 

q>pOVEL on at µEXPL LOUOE EpEUVOL OEV Eml36:/../..ouv 
1:0LOU1:0V ouµn£paoµa. npoc; 1:0 nopo\( ELVOL 13El3a(wc; 

aouvatoc; ii OlaLUTIWOLc; 8Ewplac; npoc; Ef,ftyriol v tfic; 
opaotLK6tri-coc; "tWV Ef,Etao8ELOWV EVWOEWV. t:.Laq>a(vE
tm EV tOULOLc; OXEtLKTJ ElOLK6tric; op6:oEwc; Kai Kata i:c'x 
cpmv6µEva tou yEvvrinKou 6pµovLKou KUK/..ou EK tou 
Otl DEV napouOL6:1;ovtm olotpoy6vOL o/..m at cpmva:v· 
8pEVLKal Kai at 6E,ucpmvuf..LKai £vwoELc;. 'AnEvavt(ac;, 
apKOUV EVLOtE µLKpal napa/../..ayai tOU µop(ou toLOU
tWV £vwoEwv OLa v ' anof..Eoouv aotm tac; otoi:poy6-

vouc; tWV LOL6tritac;. 'EE, a /.. A.ou, OEV £xoµEv oaq>fi av-
0tLA1"JljJLV -cfic; Et5LK6tf'JtOc; a /../..wv 13Lo/..oyLKWV ETIEf,Epya
OLWV, OL6n npoc; t6 napov ouoEµu:Xc; ETIEXELpftSri, ano 
tfic; an6LjJEWc; autfic;, i:6oov Emornµ£vri EpEUVa. 'Avn. 
8£twc;, un6:pxouv napa0Elyµa1a ouvriyopouvta unEp 
i:fic; an6LjJEWc;, Ka8' ~v Kai CXAAaL 13LOAOYLKai avnop6:-
0ELc; OEV tEAOUVtaL UTIO auotripwc; ElOLKWV EVWOEWV. 
Etvm n.x. yvwotai tEOOapEc; EVWOELc; ouv6:µEVOL vc'x 
napay6:youv tc'x q>mv6µEva 10 6no"la npoKa/..ouv-cm 

EK tfic; op6:oEwc; tfic; YEVVf'JHKfic; 6pµ6vric; tOU CippEvoc;, 
QUO OE a/..A.m EVWOELc; napOUOL6:1;ouv opcxOLV 6µo[av 

npoc; ti]v tOU SupEOELOOUc; aOEvoc;.'EK OE tou cputLKOU KO" 
oµOU yvwp [/;oµEV OUO 6pµ6vac; , tac; auf,[vac; (a KOL 13), 

CH 2 

CH 9 .CH2 .CH(CH3 ).CHOCH.CH(CHa).CH 2 .CH3 

HC C.CH(OH).CH 2.CH(OH) 

cxuf,[v11 ex 

CH 2 

I 
HOOC.CH(OH) 

CH9.CH2 .~H.CH 0 CH.CH(CH 9l.CH 2.CH 3 

CH s 
HC C.CH(OH).CH 2 .CO.CH 2 .COOH 

cxuf,!v11 fl 

we; Kai EVWO L v 'l:E /..Elwc; OOXEtOU ouv8EOEWc;, 1:0 t voo
AUAOf,LKOV 6E,6, 

NH 

O:::JcH .. cooH 

5ELKVUOUOOV oµwc; oacpfi 1:TJV o pµOVLKTJV lOLOtf'Jta tfic; 

auf,LVT'Jc;· npoKELµEVOU ltEpl tfic; 
EyELpEtaL Ti un68EOLc;, Ka8' 

~v htoc; tou 6py o:xvLoµou 
Sa ~to ouvani Ti OL6:onaoLc; 
autfic; Etc; EVWOELc; cXTIAOUOtE· 
pac;, O:notE/..ouoac; t6v np:xy
µanK6v oto-cpo y6vov nap6:
y ovta. 'H OLaOTIOO Lc; autri , KO:· 
ta Ka8apwc; uno8EnKTjv n6:v· 
toi:E EKooxftv, Sa bEf..E°lto t· 
owe; Kata <6 nap:xn8£µEVov 
0 xfiµa:. 

Z.0.H MEAA - l.Q.ANNILl.H 

HENRY LE CHA TELIER 
1850 - 1936 

npo Otµftvou anESaVEV Etc; i'] ALKLO:V 86 EtWV 6 
Henry Le Chatelier. 'O Le Cbatelier anotEAEL ona
VLOV nap6:0ELy µa Ef,1"JKOvt01tEVtaEtouc; op6:oEwc; EKtEL· 
voµEvf'Jc; Etc; TCAE[o1ou c; KA6:5ouc; tfic; 8EwprinKfic; Ka:i 
<fie; Eq>f'JpµooµEV1"Jc; XriµEiac;, we; Kai tfic; BLOµf'Jxav iac; , 
µE na:p6:·/../..~/..ov opcxoLv OLOaKnKi'jv , olKovoµtKTJV Kai 
KOLVWVLKi'jV. 

'Ano 13Ll3/..lov tou hoo8Ev u \rn-ca [wc; ') napa/..aµ-
136:voµEv tac; £f,fic; autol3toypaq>LKOc; Of'JµELWOELc; : 

X6:pLc; Etc; TTJV unoo1i'jpLE,Lv £voe; natpLKOU cpi/..ou, 

060 Etf'J µEta i:Tjv d:nocpohriotv -cou ano tTJ"'. Ecole des 
Mines, 01wp(o8ri Ka8riyri-ciJc; i:fic; Xriµe tac; Etc; <T]v ~xo
/..Tjv -cau-criv. 'Em8uµwv vc'x Epyao8fi Ka:l µTj Eup(oKwv 
onouom6tEpov Seµa , ErrE068ri Etc; tTjv µEf..hriv -cfic; 
UOp:XUALKfic; aol3£otou, Tjnc; KOL d:TIEtE AEOE -cijv Ot· 
oaKtopLKi'jv tou 5Latp tl3i']v. ' EitEKi:Elvwv -cc'xc; EpEu
vac; tOU ETIL 10U tOLµEV'l:OU, EupESri Etc; tT]v av6:yK1"JV 
vc'x µEf..E ti']on ta npol3Aftµarn -cfic; Xf'JµLKfic; tooppon(ac;, 
va ECJlEupn i:o npwtov 6nnK6v nup6µE-cpov uLJJri/..&v 
EJEpµoKpaOLWV, VCx tE AE LOTIOLi'jon 10 8EpµOf'JAEKtpL
KOV 8Epµ6µEtpov K./... • Aoxot..ouµEvoc; µE tT]v £prnvav 
<WV hpi]E,Ecuv twv d:vSpaKwpuxElwv EµEH1rioE n/..ft
pwc; 8EWP1"JtLKWc; 'CO q>mv6µEva -cfic; KOUOEWc; KO:l tac; 
ELOLKO:c; 8Epµ6trirnc; tWV aEp[wv Etc; UljJ f'J AOc; 8Epµo-

1 ) De la methorle dans les Sciences Expe rimentales. LUVl· 

otwµEv OACU~ lOtatt Epcu~ tlt v cl:v6:yHJOlV toO [lt[\/..[ou cxutoJ, w~ 
KCXl µu'i~ OEtpcr~ tptwv OlCXAEf,ECUV TI€pl€XOµEVCUV Et~ t o [lt[l/..(ov 
tou • L'Cndustrie, l a Science , !'Organisation > 1935 , 
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Kpacr[ac;-.'Apy61:EpOV aui:oc; npc7noc; ElcrT')yayEV Eic; 1:i'jV 
'.rrpaf,Lv 1:i'jV KOLVOt6:H] V crT')µEpOV cruy KO AAT]OLV "COU X6:· 
A.uf3oc; 5 ta cpA.oy6c; 6E,uy6vou Kai aKEWAEviou. MEAE 
cwv ta n upiµaxa UAL Ka O:vE K6:A.uLjJE cac; O:vC0µa\iac; 
cfjc; DLacri:oAfjc; "COU xaA.al;iou Kai npocrDLWPLOE 5wcp6 · 
pouc; 6:f..A.otpomKac; µnaf3oA.ac; twv Kpucrt6:A. A. C0v. 

'YnoxpEC08Elc; va 5L5~E,n µEtaf..Aoupyiav ETtE568T] 
Etc; crxEnKac; EpEuvac; 5La cou µLKpocrKoniou , €8EµE
A.iC0crE 1:i']V 8EC0p[av tWV Kpaµ6:1:C0V Kai l5pucrE t6 
yvC0cri:6v nEpLODLK6v Revue de Meta llurgie. 

MEta 1:0V 86:va1:0V toU Moissan wvoµ6:cr8T] KOST]· 
yrpi'jc; Etc; 1:i'jV Sorbonne, XC0plc; vex EyKataA.EiLjJn ti']v 
Ecole des Mines Kai cac; 8EC0PTJTLK6:c; tou f.p yacriac; . 

'EK twv £mcrcT]µov tKwv tou £pyamwv unEV8uµ[-
1;oµev t5LmtEpC0c; cac; Kf..acrcrLK6:c; 1:0U µE A. E'l:ac; Enl 1:WV 
µETaAALKwV Kpaµ6:tC0V, f.nl 1:WV cpm voµE VC0V 1:fjc; 
Ka6crEC0c; Kai f.nl cfjc; XTJµLKfjc; tcroppon[ac; , ot 6no'lm 
1:0V w5fiYTJOOV Etc; 1:i'JV DlatUTIC00LV cflc; YVC001:flc; «Op
xflc; tou Le Cliatelier>. 

Kata ti']v 5L6:pKE Lav 1:0(} EupC0na'iKou no A.E µou 
~axoA.fiSTJ µ£ npof3A. T')µata crxE<tKa µ£ ti'jv µEta A.
A.oupyiav twv Kpaµ6:1:C0V twv 1:TJAE[36A.C0v Kai 6f3i5C0v, 
auµf3aA.wv oucrLC05wc; Etc; ti']v [3EA. ciC0oL v tflc; not6tT]toc; 
autwv. 

Ka"Ca "Ci'jV tEAEUtaiav ELKOcraEt[av unfjpf,EV 6 EV-
8Epµ61:Epoc; £v Eupwnn 6na56c; twv l5Ewv mpl tflc; 
ETtL01:T]µovutfjc; 6pyavwcrEC0c; tfjc; Epyacriac; Kai:a t6 cr6-
oi:T]µa 1:00 'AµEptwvoG Fr. W. Taylor , 5La5i5C0v Kai 
UTIOOtT]pi/;C0V tac; apxac; autou DLCx 5taA.EE,EC0V Kai DT]· 
µooLEUµ6:tC0V . 

Etc; 1:6 tEA.oc; 1:0U npoA6you tou avacpep8tv1:0c; f3t· 
[311.[ou ypacpE l 1:a Ef,fjc; xapaKtT]plO"ClK6: : 

«Kai:a i:i'jv DLapKELOV i:fjc; TIEV'tT]KOV"COE1:0Uc; K08T]
yEcriac; µou EcrKenc6µ T]V n6:v1:0tE Q1l 6 p6f..oc; 1:0(} Ka8T] 
YTJ'tOU DEV TtEpLopil;Etm Etc; "CO va 5L56:E,n ti']v KEK1:T]µE
VT)V ETILOtT')µT)v.'0 Ka8T)yT)'ti'jc; npETIEL Va EµTIVED E le; 1:0uc; 
cl:Kpoai:6:c; i:ou i:i'jv €µmcr1:006vriv £nl i:fjc; XPTJOLµonol!'J · 
OEC0c; tflc; ETILO<T)µOVLKfjc; µe865ou Kai va avani:uE,n 
"Cac; DLOVOT]tLK6:c; 't(.)V LKOV01:T)'tac; , aV"Cl va npocrna8fi 
µ6VOV Va q>Opti/;n ti'jV µ vr'JµT)V tC0V », 

A . KQNI:TAI: 

Ent TOY no~ov TH~ rAOYTENH~ 
T.QN .t.fATHPOYMEN.QN AJ\EYP.QN 

n apa t&iv µEA&iv toO LUµ~ouf..(ou tftc; X11-
µt Kfj <; 'Yn11pEcr(ac; Ka811Y11tWV K. K, 8. LtO. 
SonouAOU KO! L . faAavoO na~oµEv ti'Jv K6:
tW8t tntcrtof..i'Jv tv crxfoEt µt to l;iJ t11µa tfjc; 
6:AAotciicrowc; TOO nocro O tfjc; y:>-outev11c; KOTa 
TfJV OtatiJp11crtv T&iv 6::>-Eupw v, t6 6:vaKtv118£v 
Ota TOU ap8 pou TWV K. K. r . KoUAAl(X KOL 
A. LTOcrtvonou:>-ou . 

•'Ev t<\i un' ci:pt8.7 TEUJ<El toO nEpl00lK00 KOL Elc; TO tv OEA[
Ol 161 ap8po v TWV x11µtK Ul V K. K. r. KouAAlli: KOL 'A. LTOOlV0-
1t OUAOU uno TOV T[T AOV <n apat11pijcrEl <; nEpL Tfj<; 6:AAO lWOEUl <; tfj c; 
yAouttv11 c; KOL Tfj c; 6l;ut11toc; Kata Ti]v OlOt1jp11crt v TWV 6:AEUpWV > 
6:vacpepEtOl on to fE VlKOV X11µEiov toO KpaTouc; 6:nfotElAE npoc; 

t o tv Ka:>-6:µa1c; rcap6:p111µ6: t au ;:yypacpov, tv <!> tl;ET(8E to i') yvG>
µ11 rnO L Uµ~ouf..i o u X1iµtKfjc; ' Yrc11p w [ac; tnl Tfjc; 6:HotciicrEc.ic; ~ 
µi'J tau nocrou Tfj<; y:>-outev11c; t&iv 5tot11pouµevwv 6:AEupwv, KO L 
cruyKEKptµtvwc; Otl KOta TfJ V yvciiµ11v TOU LUµ~ouf..[ou aAEUpo v 
napaµtvov trc[ tl xpov tKov ot6crt11µa tvTo<; tcrcppaywµtvwv cptaAt· 
O[wv, uno Ta<; o uv8ijKO<; ucp' &c; OlOT'1P00Vt0l tvTO<; TWV rcapap
t11µ6twv Tau X11µElou TOO l{p6:t0u ~ (011:>-. elc; TfJV 8EpµoKpacr(a v 
tau nEpl~6:AAOVt0<;) ouOOAW<; ucplcr t OTOl µE(UJOlV Tfj<; yAOUTEV11<; 
aU 'toU. 

Lit a Tfjc; µEA<t11c; aut&iv ol ciic; O:vw x11µt Kal t &iv KUAtvopoµ u
f..wv MEcrcr11vlac; <EuayyEA[crtpta• A.E. 6:rca5EtKvuouv on 6:vn8t
TW<; i') yAOlJTE V11 ucp[crratOl µElUlOlV cr11µavttKfJV KOL µ6:AlOT0 Ol6:
cpopo v, 6:vaf..6ywc; Tfj<; nat6t11toc; t&iv cr[Tw v ~I; wv napEcrKEucicr811 
t6 aAEUpov, TO U ELOouc; TWV 6:AE ) pwv (AEUK6V, 1tlTUpo~xov , µaKO
povonotlac;), tfj<; tnoxfic; TOO Etouc; K.A. 

Ta 6:vwt£pw, Elvm 6:!-1181\c;, on npoul;ev11crav Elc; i')µO:c; Kata
nf-11/;tv, Ot6tt Totaur11 6:n6cpacrtc; tau L uµ~o :.> !-[ou 5£v ElxE rc ot t 
f-11cp 8 fj , OUTE ~TO ouvatov vci '-11cp8[i tcp' ocrov KOL Elc; ta µli:AAOV 
OTOlXElciJ011 cruyyp6:µµ0ta Tfj<; X11µE[ac; TWV Tpocp[µwv 6:vacptpov
Tm al µ EtO~OAal &c; ucp[crratat i') yAOUt EV11 KOt a TfJV napaµ ovi]v 
T&iv 6:f..Eupwv Kol oi] 6:vaA6yuic; T&iv cruv811K&i v tfjc; Ota t11pijcrEwc;. 

'EK Tijc; µEAE T11 <; rnQ napa t<\i LUµ~ouA[cp X11µ1Kfj<; 'Yrc11pE
cr[ac; OXEtlK OO q>OKEAAOU OlE1TlOrciicraµEv Otl T!clVTO Tel 6:vwtepui 
6cp E[ AOVt0l El<; k68o c; KatO. ti]v 6:v n ypacpi'Jv Tij<; tv T<\i LUµ~ou
A[<p X11µtKfj<; 'Yn11prnlac; y Evaµtv11c; Elcr11yi')crEw<; toG lltEU8uvto u 
K, •oewvoc; Mo1itvou, fitat tvc;i tv t[i Elcr11yijcrEt 6:vEcp tpeto on •{) 
tAc'xnwcrt c; Tfj<; YAOlLVT]<; t&iv 6:AEupwv nt8av&ic; 6cpEIAETOl El<; TfJV 
nc'xpo5ov toO XPDVOU>, we; ElXEV 6:vaq>EpEl xat to nap6:pT11 µa Ka
Aa µ&i v tv t [i tK8foEt tiic; npciit11c; 6:vaMcrewc; , Kata ti]v 6:vnypa
cpl)v U1t0 TOiJ ypacpEW<; T~<; Eicr11yi'Jcrew<; TOUt'l<; Ei<; Tel n pa Kt lKcl 
rniJ L. X. Y. KOL tv tji Kot vorcot118Elcrn 6:rrocp6:crEt ToO L uµf3ou!-[ou · 
npoc; TO flapcipt11µa Kaf-aµ&iv 6:vti t~c; AEl',EUJ<; 1'[ l e av &i c; 
6:vEyp6:cp11 o u o a µ &i c; • . 

BIBJ\IOrPACIJIA ·Bl BAIOKPI~IA 

Up01're>1t6pi:>1 ..-r;.v icpEUPEaEOIV xoci iitvocxoc.1.u<jlEOIV X11µEioc? 
xoci <1>ua1xii; (TEux oc; A' crEA. 48, EiKOvoypacp11µtvov oef..tlov µETa 
npocrwnoypacpt&iv) uno ll '1 µ. K. ll 6: Aµ a, 'Emµef-11t0G 'Avop
y 6:vou XT)µE[ac; navemcrt11µto u 'A811v&iv. 'AS~vm 1936. LXfiµa 
Bov, llpx. 50. 

To ~t~klov toOTa, oi'.in voc; EKUKAacp6p11crev tnl to0 nap6vtoc; 
to A' TEOxoc;, EXEl TOV OKOTIOV onwc; Karacrrticrn EUpUtEpov YVUl· 
crTouc;, Kal lotwc; µETo:l;u T&iv crrrou5aert &iv , of..ouc; 1ouc; µey6:!-ouc; 
lKE[vouc; £rrtcrtljµovac; , o!nvec; KOt 6: TOV tEAEUtalov at&i va (1836-
1936) 1€5wcrav cr11µavtlKTJV G>911crtv elc; ti'Jv np6ooov t fjc; <ll um Kfj<; 
Kai Tfjc; X11µ e!ac;. Elc; to 6:va l(Eipm; tEOxoc; µEta tl;mpEttKfic; 
yf..acpup6111Tac; ht!6evtm at f:l toypacp[m TWV L. Foucault, P. 
jablochko!f, H. Davy K.A., nEptkaµ~c'xvoucrat of-11v t i'Jv tmcrt11µ0-
VlKfJV KOl KOlVUlVlKl)V opO:crtv h6:crto u EK TWV µey6:kwv aut&iv 
tpEUVT]TWV. 

BIBJ\IOrPACIJIA 

EK TOY EJ\AHNIKOY nEPI06IKOY TYnov 

r. K. TEpµEV'r~i;. 'H ~laµ11xavona [T]Ol <; TOO KOTIV001t6pou . 
BwµTJxa vt KfJ ' Em8ewp11crtc;. Teuxoc; 28 , 'Oxtciif3ptoc; 1936, a. 15-16 

.KO\ 29-30. 

Ent~THMONIKH KINH~I~ 

Etc; tov 'AKao11µalKov Kai Ka811YTJtiJv Tfj <; 'Avopycivou XTJ
µelo:c; tOU navEmcrr11µ[ou ' AST]VWV K. KuivcrT. ll. ZtyyEAT]V 6:rrE
VEµl)811 uno T ~<; fEpµa v tK~ <; Ku~Epvijcr E wc; TO 6:vciJTepov nap6:011-
µov TOU 'EpuSpoiJ LTOupou Ola t ac; TIOAUt[µouc; um\ p Tfj c; 'Emcrri'j
µTj<; urc11pwtac; auwu. 

Kata TfJv cruve5p[av Tfjc; <ll ucrtKoµa811µattKftc; L Xakfj c; ta u 
n avEmcrt11µtou 'A811v&iv Tfj<; 3')fic; '0KTUlf3ptou t. E. l<!JT]cplcr811 6µ0 -
cpciivwc;, we; tOKtlKO<; K08TJY'1ti'J<; au tfj c;, 6 µEXPl 10UOE EKTOKtO<; 
Ka811y11Ti'J<; Tfj<; X11µElac; TWV tpa1![µwv K. L1tUp. r a!-av6c;. 

Kma Ti]V OlJtfJV OUVEOp[av l<!J11q>[cr811 U'P11Y11TfJ<; Tij<; <ll UOl· 
Ki<; 6 K. K. [I , ' 'AAEl;6nouAoc;. 

Kata TTJV OUVEOp[av Tfj<; autftc; LXOAfj <; tfj c; 1311<; NoEµ· 
~p[ou t. €. tf..ijcp811 6:n6cpacrtc; nEpL l5pucrEw<; t KtclKTa u autatE· 
;\au <; EOpac; BtDXT]µElac;. 'H an6cpam c; OUtT] tf..i'jcp811 KOT6mv 
OXEHKoO nEpL tftc; tv Mycp Ef>pac; tpwti'jµo:rnc; toO ' Yrco upyou 
Tfjc; n m&Etac;. 


