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AHHOTAQ §x Mapnb Ormcmen Kynon oonnme nasecmeu cnonmn rpynaun no Marnernauy n Bnexrpnqe­
CTBH, rorna Rau on anaqnrenbnym qacmn caoek muann nocaamnn npamgancxomy cmponrennomny, B
uaornoorn - Mexanuxe rpyumoa. Bucouoo6paaoBaHnuM, on cncmemamnweoxn odpamaeroa K onmmy,
qroou ooaepmencrnonarn cmponrexanoe ncxyccmno. Ou paccmarpnBaeT myngamenmansnue npoonemu.
Hnogornopnocrs ero rnopqecrna oosacuaercn B panaoi mepe max xonou ero mucnek, Tax n ero
xapaurepom, ero HBCTOHQKBOCTLD n oomexrnnnoorsm - Hecuorpa H3 notpaoeunn rocymaporaennoro
OTp0H| COUpOBOIR8BmH€ @p8HHy3CRyD PSBOIDHZD.

yB8l&€MH€ FOCHOAHH np9AC8I3T€Hb|

XRMH H FOOHOI§|

H rny6oxo Tpouyr osaaannoi une oeron­
HK ueombn Booxpecnrb nepen Banu B namxrn
odpaa mapna Ormcmena Hyxona no cnyqam nnyx­
cornerna ero Meuyapa 1773 r. "0 npnnomennu
HPBBMX H3KCRMyMOB n Muunuyuou n Hexoropuu
npooneuau crarnxn, ornocnmnuca x apxnrexry­Pe (1)". /?/

0co6o onaronapm sa sro npoQeccopa
H.A. Fannqena, npencenamenn Oprzounmema,
npo@ecoopa H.A¢UHTOBHW&, npegcenamena oo­
BSTCKOH Acconnannn no Mexannue rpynros, a
maxme npo@ecoopa F.F. Meieproba, noropuh nna
rona H8382 npennomun npo¢eco0PY HHTOBMUY
Teuy omoro noxnana.

luunocrn Kynona nonaaanacn une npnnne­
xamennnok no rpem npnuunaux

- BO-HBPBH , nomomy WTO ou annaemca
BOHHOMSHHBM nepexoxuoro nepuona, norna yqe­
Hue nponnnnnn ce6a onnospemenno M nan Mare­
uarnxn M tax Qnauxn, a on, no-Bnnnmouy,

li) 3ToT Memyap dun aaunran anmopom nepei
Ananemneh Hayx B Hapn e, 10 uapra H
2 anpena 1773 r.

nnnxeroa onunu na nepBu mann yueuux nomo­
puh SQHHTBPQCOBQJCK orponmensuuu ncxycomsou
H, B qacmnocmu, BIHHHHSM rpynmon Ha coopy­
menus:

- B0-BTOPHI, ecnn B oonaomn Qnanxn on
Gonbme nanecreu aa OBOH padomu no anexrpn­
uecmny, T0 ero Buemamenscmno B cmponmensxoe
nano Guno, B ero xnann, nepBocmenenHuu, n a
pan onyuam, xoropuk npenocrannen Hameuy Me­
mnynaponuomy 06mBCTBy no uexauuxe rpynroa,
umo6u_uonpaBMTB amy onenuv ncropnnona

- n, Haxonen, norouy qmo - xoma ero
mnauennui nyrb n npomen qepea anoxy noponen­
cnoi BXQCTH, penonmnnm M nu epnm - namenennn
rocynapcmnengoro cmpon HS Hapymnnn HR ncuo­
cmn ero cymnenni, HH ero nnononnmocmn.

Ynnanmenbno, umo nocne Harpoonoro eno­
Ba, npmanecennoro Henamdpou /11/ B 1807 r.
B Axaneunn Hayn, HH onnu 6norpa¢ B Teqennn
160 ner, He nHTepecoBanca ero mnaéh, no rex
nop noxa, pas aa paaom, B 1968 r. n 1971 r.
HB 6mnn onyonuxonauu ABE oonnmne paoomut
Ancceprauna Ha 500 cmpaunnax qapnBaaaCrmapma
Hmnnnnopa /14/, npencwanneunan Ha ncmopnue­
cnom Qauynnmeme Hpnncroncxoro yunnepcnwera,
a Barem xnnra npo@eccopa KeM6pn1mcxoro yun­
BSPCHTQT8 B Benuxoopnmannn Amana XBKMQHB
/15/ "Memyap Kynona o BOUPOC8X cramunu".
(QTHM KBYM aBropaM H Mnornm ooaaan.)



Moe Hauepenue - paccnasatb Bam o TOM
Kem 6un Rynoa, nanona Guna ero muanb Hame­
Hopa n xaxon 6un xo; ero m cnei.

* 4(­
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Oreu ero oun ugcnexropom KOPOMSBCEOFO
uMymecrBa; BOHSD cyneo Hynou -ponunca B
1736 r. B rop. Anrynem, Bnanu or xonuoenn
Kynonon, xomopme ncxonu Gunn mpucmamn B rop.
Moxnense, npocnaBneHHoM CBOHM YHHBSPCHTBTOM.
Mamb Kynoua Suna meHmMHoH BnacTHoH,omen-qe­
nonexom, UPHLGQKRBBDMHMCH rpannnnM,cna6o­
xapaurepnmn. Bcxope cembn nepeeamaer xnfb
B Hapnm, rne Monogoh mapnb OrwcTeH HaqnHaeT
cBoe o6yqeHne,a, aareu, yme mnomei, nmeem
BOBMORHOCTL CHymaTb nexunu no Mamemamuxe,
qumaemue mapnem He Mynbe B Hoponencxom
Konnex E6 Qpano, Bcxope OH aaaanner o cBo­
eu Hamepeuuu cTarB Maremarnnom, HO uonyuaer
xareropnuecxui ornop co croponu Mamepn, xo­
mopan npoqum ero BO Bpaqn. Omen, paaopenauh
HBILEHBHMH cnexynannnmn, BO3Bp&m&€TOH B pon­
Hok rop. Monneqse, Targa Bax mars, noaonano
cooroarenbnan, yrpoxaem mapnm Ormomenm nu­
mnrn ero HacnegcTBa, ecnu on eh H6 noBnHy­
eros. Ho xorb M 6es nener, mapnn OrmcTeH
pemaemcn Ha ocnymanne H yeamaer x omny B
MoHnenBe.Rax BHIHTQ, rocnoga, KOHQJBHT no­
xonennh - cmapoe HBIBHH€»

310 pemeuue noanuano H3 ero ooyqenne,
r.u. KOPOJSBCKOB HBYWHOS oomecmno rop. Mou­
uense ropgunocn TSM, H20 B 1706 r. one duno
npnanauo BTOPHM xoponencxnu Hayunum oome­
crnom Qpaunnu. Kynou orax qnenou amoro oo­
m8C!Ba B BOSPBOTS 21 roga, noone Toro nan
npencmaBun paoomy no reonempnn o cpennenpo­
HOPHHOHBILHH KPHBHI /1/1 Sa 16 MecnneB ou
npennvannn B nmo unywnne nomeorno wemupe
npyrnx Memyapaz onun - no uexannne, B rpn_
no acmpouomuu. Ho HQAO ouno noaa6oTnmBoH
u o napnepe, xomopan Morna 6m paapemnmn
M uamepnannxme SSTPYKHGHHH, H HPOAOCTZBHTB
nano#-To nocyr Ana nponoxmennn Hayqnux nc­
cnenonannh. OH TOFKQ pemaer noorynnrn B Rop­
nyc uumeuepxu BOHCR n nonyunn onarocnonenme
orua, B 1758 r.,B 22-nemneu Boapacwe, on
omnpaBnBeTcn B Hapnm, umoou npeAoTaBnrBcs
x BCTYHHTSILHHM exaaueuau.

Mne cnepBa xomenocn Gu oxynyrhon o
Banu B STMOCQBPY npegpenonmunonuoh anoxn
Qpannnn, onoxn QHXOOOQOB - npoonemnmeneh,
Bepamnx B Gynymee Hayun. Hnnepo nanaer
CBMHBLHETHTOMHYE BHHHKHOH€§HD, o¢nunanBHo
33.I'Ip€Il16HHy'I0. OH B Heh Bupaaxaem Mucnb o Tom,
H10 HSIOBSHSCKH paaym 6onBme He Acumen
cmpemnrnoa K MeTa¢nsuxe n pennrnn, a - K
Hayxe H ncmopnn. Copox new no eroro Hbmroa
noxaaan, qmo Mnorue xamymuecs Hesanncnmumn
snneuna Morym nonqnnambcs onnomy ennnomy
aaxonygnugepo me nymaeT,qro ecnu Gu ynanoch,

dnaronapa Bayunomy uerony, Bce connaannue
HBIGHHH cnecrn x onuomy aaxouy - cmons me
odmemy, nan aaxon BOSMHPHOTO rnromeana -ro
B06 6u nmnn onaBanncB H8 nyrn coananna Ha­
yuuo OpF&HH30B&HHOP0 oomecmna, Henpemenno
BSAYMGFO, no Mnennm Hnnepo, R amomy Buome­
My dnary, uaxnu nnnaercx cqacmse.

Sror orponuui Hayvuuh onmnmnam Busa­
BaBT menepn ynuoxy, H0 on HBBEPHO nonnunn n
Ha Kynona. Ha sro K Tomy me Bnoxa, KOFZQ
B Aurnnn Lmemc Yamm CBOSH napoBoH Mamnxoh
nogaem curuan Haqany npomumneunoro nepenopo­
ma.

Ho nyx xoucepnamnama npononmaer mums
B0 BCEX yupexneuuax, n B qacmnocmn B yueonux
aaBegeHunx; KOPOH€BCEaH mxona Boennux name­
HBPOB rop. Meahep, npocnanunmaacn Ha BCD
EBpony, omxpura B npnnnnne gas BC€X ogapen­
HH Mononux nmgeh, Bo, npaxruqecxn, npnem
Mononoro qenonena, xomopuh HB nomar oocnarn­
on H8 cBoe KBOPHHCEOS nponoxomgeune, ocmaem­
cn HE oauou gene EOBOKBHO ncxnmqnmenBHuM;Tau
B 1760 r., HBBBLOMPO no noorynnenna Kynona,
rpynna monogux Anopan oopamaem na oeoa Bun­
Maune nnpenropa mxonu, aarenn cepseano upo­
yunmn Honnqxon, HB cnocoduu coonarsca na
csoe dnaroponnoe nponcxomnonne.

Hpn nocrynnennn Kynona a66am Hamm ­
ennxorneunui suaamenamop. OH exaauenyem Tons­
uo no Mamenarnxez nano nyuamn, qro orompa­
HHTB amoro COBOBM macro anmmukma Hayqnoro
oomeorna rop. Monnenne, Gea gnopauuxuh pogo­
CHOBHOH, - any rpynuo, T.x. B Aexadpe 176Or.
Mapnn Ormcren noomynaem B mxony Measep.

Kouennant Boennoro ywnnnma, maorukon­
o®nnep, npnnammnh ouenn donbmoe anauenue
TpannunnM. B mxone - Bae Hanpannennnnmws
onna - HPBBHTBIBCTBSHHEH - Banenena Ha Boo­
numaaue YHTSP-OQHHEPOB B`y3KOM omucne onona,
npyran - oumywman B cpene npooecoypu - Haue­
nena HE Boonnmauue nmnek o donsmnun nayqnumn
noauannsuu. macmnion Mano uennm naanaqenne­
no pexonengannn A'Anam6ep - na na¢eApy
Marenarnxn, a66ama Booom, nexunn Boroporo,
BH OIH aa npenenu uamenaruxu, xacammcn maxme
n Qnanxu. Hype a66a1a Bocom opaay npnBnexaeT
BHHMSHHB Kynona, xoropui HBCKOILKO npeHe6pe­
raer pymnunumn aannmnnmn B yunnnme, aa qmo
on ynocmaunaemon IOBOIBHO omporoi onennn xo­
ueunaumas "xopomee nonenenne, npnnnuno pn­
oyer, HO paéora ero 06 ocane - Hume noopen­
omnennoro" /3/.

Ho ouonuanun yqnnnma Kynon Haanaqaer­
on B rop. Bpecm, rue 6m emy npnmnoob B mane­
Hue gnyx new aannuarsoa Mopcxnu xapmnpona­
Hneu, ecnn 6u HGHPEIBHLSHHHB odoronrenbcmna
conepmenno ne naueunnu ero xapnepy.

B me Bpemena xoponn meumann o Benpu­
cmynnux yupennenuax: HDKOBRR XV, noone



Heynaquoh Ceuunerneh BOHHH| pemnn nocrponrn
H3 Manu Aurunboxu ocmponax, H3 oorpoae
Maprnuuxa, uomuym xpenoors. Cmonmocrs npoe­
enra nocrnrana oyumu B 6 mnxnnouon Qynron,
qmo coornercmnyer, B nepecvere H8 coapeuen­
Hue Aonnapu 12-18 Mnnnnonam, ecnn a HQ omn6­ca. ~

Tonbxo ycnen Kynoa aaunmb CBOD nonm­
HOCT§ B rop. Bpecre, nan, BCIBICTBMS 6onea­
HH Hecxonnxnx omuuepos cmapmux no BQBPRCTY,
ero H83H&U&DT cecmn Ha cynno “He Bpnan",
uoropoe oruannnaer K OCTPOBY Mapmnunxa B
Qenpane 1764 rona. B 27 ner emy npegcmonr
ncnumarn cqacwbe 6urB, no cymn gena, rnannuu
nHmeHepoM rpaHn?ogHoro npoexra CTPOHTEHLCTBQKpenocmn Byp6oH 1 H32 peknom Qop ge Qpanc,
B ropax MOH-Fapnne. B npenocTM 6mnH aanpo­
€KTHp0B&HH nonnopnme creaxn Tonmnuoh B 24
byra, r.e. 7,78m, napaneru, FOCHMT8HB,BORO­
em, nopoxoaok norped H npogosonncrneunue
cxnanu. Bo: nnau arch npenocrn (puc. 1);
paauepu ee - 600 Tyaa, r.e. oxono 1166 M,
no nepuuerp , M 200 Tyan (389 M) no Hau6onB­
meh mupnne B cropony peiga).

Pno. 1. Hpoexm npenocrn Eyp6OH.

Heaanonro no npndurna Kynoua ua ocrpoq
Ana BOEHHHX numenepa ymepnn, Apyrne omnuepu,
cnyxamne nog Haqaancmnou azropa npoexra,6onB­
HH. HPOGKT, H3-Ba. €l'0 CTOHMOCTH CHJIBHO KPM­
THKYBTCX l"y5€pl-IRTOPOM, H0 KYJIOII 1'IO,1I'{€p1(HB3.€T
BGB GPO JIOCTOHHCTBB. H, B KOHH9 KOHLIOB, Girly
l'lO})_y'~IBl0'.I! BPO BBUIOJIHBHPIG. MERRY TEM 6DJI€3Hb

(1) Tenepb Kpenocrb Heaexc.

uocnr padoqym cnny, xoropoh H€K0¢T&6T n no
xonnuecrny H no xauecmny. Hnpexrop Pome¢op
aaoonesaem, ero aamecmurenb cxonnr c yua.
Hynon npooyger anecb 8 ner.

KynoHy Gunn nopyqenu pa6o1u nauaepes­
Hue, aemnanue, Bmemxa cxansnux nopon, xa­
Meuuaa unanxa, nnanuponxa CHOICE, nognopn
owen H T.A. Snecn on M Haqnaaer cnom nccae­
nonamenscxym padory, Komopan Syger onydnn­
KOBBHR B 1773 r., a Taxme H ppyrne nccnego­
B8HHH, uomopue on onydnnxyem B 1778,17?9 n
1780 rr.,- B xoropux on aapexouennyem ce6n
Kan onnn ua npenmecwneuunxon raknopnaua n
cmaxanoucnux MSTOKOB - nccnenonannn, oaa­
rnaBneHHue:

"Peaynnraru HSCKOILKHX OHHTOB, npeg­
Haauaqeunux gun onpenenennn xonnqecrna pa­
oomu, uomopym qenoBex Momem emenneauo co­
Bepmamb, B aanncumocru om Toro, Kan on
ncnonnayer CBOH cnnu". /10/.

Hoame OH nnmem cnenymmee:

"Mae uacro npuxonnhocb ncnurunarb
Hacnonbno Bce reopmu, ocuonannue Ha rnnore­
3&X(g0CJOBHO maK)nnnHa onumax,npoBeneHHux
B Qnauqecxom xaouneme, annxmrcn Henocma­
moquumu gna»npaxrnxn; H aaunmanca Bceun
Mccnenonaxnnmn, Komopme mornn Hahmn npnue­
Henne B paoomax, xomopue nopyuawrca B0€HHHH
nnmenepam".

Monet Gumb Kynoa umen c cooom rpaxmam
Benngopa /4/,'/5/, xoropui rorna yme 6un
copoxanemneh Aanuocmu, M o Bcex Henocramxax
Koroporo on BHCKRSHBBHCH BHOCHEKCTBZK. Ho,
npaxrnuecxn - on 6un nnmen BCHKOH noxymeura­
uma. Hameh cncremm Geodex retrieval n Ha­
mnx Pebeparunnux xypuanon, Tuna Geotedmi­
cal abstracts, Targa eme He 6u.no.

Bnan exons cnynnu dunu BOSMOEHOCTH
Kynona, npencmannan Bpamneoaocrb oxpyxanmek
ero npnponu Bynxaunwecxoro OCTPOBR, HORBSIP
mennoro aemnempnceunam, TOWHMOFO Mannpneh
n gnaeumepneh - HEBOHBHO BCHOMHHa€WB o repoe
mpanuyacxoro nucarenn Honb Banepn(2Lapxn­
renmope EBnanuHooe.

"OH Monogeuxn npnnanca aa ary ymacnyn
cmecb cyxoro c npomoarnum, TBGPEOFO c BHIHH
cnema c Mpanom, - aa ary cmecn, oecnopsnox
xoropoh nponnauaan camme Mennqaimne uacrnnu

(2) Banepn H. - EBnaunHoc unn apxnmenrop.
Oeuvres. Dia1ogues,T II. P, 79 A 148 - La
Pléiade N.R F.



On pacnyman are cmymuo uanyuammee MBCCHBO,B
xoropou H6 dmno HH egnxoi uncmok uacrnqxu,
M B xomopoi 6Hnn paasegeuu Bce 9HeprnMx.."

Hax Ennannuoc, xamnoe ympo on nanan
cnoum pa6oquM onnn Tonbxo "npnnaau, ga unc­
na" - peaynnramu ero paam mneuni BO BPEMH
mapxnx Kapan6cxnx HOWSH.

Ho oprannam ero - H8 B cnnax Bunepmawb
Taxyw HanpHmeBBym yMCTB€HHyE LGRT€HbHOCTB| H
KynoH cepBeaHo 3&5OH€BB€T CHGPBE B 1767 P.,
a nomom u B 1770 F.

B 1772r. crponrenbcrno Kpenocmn B oc­
Honnom Banonueuo M Hynou HZKOHEH nonyqaeT
paapemeHue Bepnyrbca BO ®paBuum.

B TEHGHHG 9 ner on Syger BGCTH Koqyw­
muh o6paB muauu o¢uuepa uumenepumx BOiCK»

Eynyqn B FapHH5OH6 B rop. Bymsn, OH
nnmem Memyap 1773 rona, Komopmi MH CSPOLHH
uecmByeM; ama paéoma orxpoer emy B 1774 P.
Aaepn Auanemnu Bayx, xyna on naénpaercn une­
Hom - xoppecnonnenmom a66ama Boccm, LGHCTBH­
rennnoro unena Anagemnn. HBXOKHCB B mepéypre
c 1774 r. no 1777 r., ou pemaem npnnamb
yuacmne B xouuypoe H8 nonyqeuue npemnn, npen­
naraemoh Axagemneh Hayx aa nyqmu& cnoco6
HPHFOTOBHSHVH Marnuruux xounacon; morna M
Hameuaemcn HOBQH HanpaBneHHocmB ero Hayunux
pa6om no Teopnn snexrpuuecmBa H Maruemuama.
Ho ou ornmnn HB aa6pacuBaeT rpamgaacxoe
CTPOHTEHLCTBO, nocxonbxy, éynyqu B 1777 r.
Baanaqennum B Bop. Beaancoa on yuacrnyem B
npyrou Bonxypce, odbaeneunou Hayuuum o6me­
crnom rop. Pyan H8 memy "nonnognoro yceqennn
cnanu, Memammek Haanrauun H8 p. CeHe,oBono
nopma KHHSBQ". K_aTdH pa6ome Mu Bepuemca
noame /8/.

Hua yoga unycwu evo Baauauamm B Pop.
Pome¢op; Tau on crponr xpenocrn Ha 6onoTax,
oxpymammux ropog; HO cranena cygocmponrennnux
BSPQGH H cBaaaHHmH c HHMH Bonpoc Tpennn Ape­
BGCHHH no npenecnne HPHKOBHBEDT ero BHnMaHne;
CBOH onmmu no mpenum on Gynem npogonmamb H
paaBuBamB H ygocmourcs aa Bro HOBOH ananemn­
qecHoH npemnn /9/.

Kan BHIMTG, OH BCMEY nonhayercn CBOHM
Mecmom npe6HBaHnn, uTo6H BH§TH na npyra py­
ruuumx pa6om, BO3K&F&€M X Ha o¢nuepoB.Bno­
cnegcmnnn on numer, uro "npnnemnomy Mononomy
HGHOBGKY, BHHyCKHHRy Yunnnma, Bnuero H6 ocra­
emcn uuoro ASHETB, qTO6H BHHBCTH cxyny n
oAHoo6paaue CBOHX 3aHnTnH, nan ronnxo OTRQTB­
ca RanoH_nn6o orpucnn Haynu una nnmepamypm,
COBBPMEHHO qymnoh ero nonomeHnm“.

Ero HccnenoBaHMe no Tpenum 6ygeT ere
nocnenneh pa6oToH no rpamnancxomy crpoumenh­
CTBY. Samem xapnepa ero éyner napbepoh Quan­
xa, a norom - xpynnoro qnnonnuxa.

Ha6paHHuM B Axagemum Hayx B 1781 F.,
on nocensercn B Hapnme. B me BPQMBHQ no Bo­
npooam xpynHux HPOSKTOB xoponb oépamancn aa
KoHcynBTaunei B Axagemum H Ha nonm Hynona
BHHRIO goxnananarb Axagemnu no 6onee qem
BOO Aenam ann npoexram, na xomopmx nnTBnecaT
oTHocunncB K rpamgaaoxomy CTPOHTEHBCTBX. Om
ce65 nnuno OH npencmaBum B Auagemnm gaanuawn
namn Honux Mccnegonauui H Memyapon, B ocHoB­
Hom no Marneruamy u no aneuTpnuecTBy.

B 1783 P. ero penyrauun HHK€H6P& ynpou­
HHSTCH H Mnuucrp Mopcuoro mnoma H&3H&H8€T
evo noxnanquxom no onnomy npoexry, xoropuh
nocTaBun HPBBHTEHLCTBO B aaTpynHMTenBHoe
nonomeuue. Penh nnem o npegnomeHnH,cnenaHHoM
napnaMeHToM BpeTaHH - oyne6Ho-nonumnueexnm
yqpemgeHneM emo# HQOBHHHKH - CO31&Tb cncremy
K&H&HOB, coenuunmmux ropona AHme, HaHT, PeHm
HaB&Hb H CEH-M330 (pnc. 2), a Taxme nocrpo­
MTB OHGHB 5OHBmOH nopm-xpenocTB B Pop. CeB­
Mano.

B wHIIBeKe paaBuTne xauanon umeno Bei-_
CTBHTGHLHO OHPGAGHEHHOG auauenne He TonBxo
B cnaan c HQQBHOM unnyorpnanuaauuu, no Tauxe
na-sa mopcuoro BHRAHUBCTBE AHFHHH,CHOCO5HOH
6HOKHpOB&TB xa5oTamHoe nnaBaHue.

B Teqenue HBCKOHBKHX MBCHHEB Kynoa
H3 MecTe nayqaer npoexm. B apxHBax BpeTaBn/2/
B Hamen, or pyxn camoro HynoHa, BEPMCOBHY
Hnmeaepno-reonoruuecuoro paapeaa; Ha HGH
Hynoa naem ypoBeHB Mamepuxonoi noponu, nomo­
pym Ha3HB&ET OW€Hb Tnepnoi mnnoh cnanoé, H
ommeqaer Ha paanuuuux paocmoaunnx - or 1 no
15 vyna(v.P. Uepea npomemyrnu npnmepno OT
2 no 30 M), Tonmnuy noKpuBammero rpynma
(pnc.3).0H onpegenenno BHCE&3HB&€TCK o B03­
Momuom cnoco6e cnauu HOLPHHOB c ToproB:
"ecmb HQYAOGOTB8, - nnmer oH, - OTLSBETB c
TOPFOB orynom no cTonBuo-To aa mnma nomq­
My qmo, ecnn B cmere 6mno xaxoe-To npennome­
une, xomopoe Ha~aa MGCTHHX YCMOBHH, npn
HDOHSBOLCTBS padom H830 namennrb, - nog­
panuuxy nano BOSMECTHTB y6uTou, M Hana, qmo­
6u uumenep npnanancn B Tom, WTO OH He Bce
npeABHgen. A, nocnonhxy Ha Tauoh cnyuai 6y­
new BGCTHCB Tounaa BGXOMOCTL ero omu6xaM,
OH 6yAeT onacambcn o Hux coo6maTB M sro Gy­
Aem B ymep6 coopymeBnw“.

Ho npoenry - cmpoHTenBcTBo nopma
Cen-Mano oneHMBanocB B 30 MHnnHoHoB QYHTOB



Puc 2. Hpoexm 6peToHcuux xananon, no noaony xomoporo aanpamnaaewca MHeHue Hynona.
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Pnc 3. Mnmenepno-reonoruuecxn paapea
oguoro 6peToHcKoro xanana; aapnconxa or
pynn Kynoua c ero nonnncsm.

(50-75 Munnnonon gonnapon), na xomopux dons­
me rpemn npnxonnnocb Ha padomu no nparupo­
Bannm. Kynon nonnncunaer noxnan - Gnaronpn­
HTHHH, npn ycnoann Heuoropux naMeHeHuR, Ann
kaHana Pegon-Peng, HO - oueHs'He6naronpusr­
HH Ana nopma Cen-Mano, na-aa'HecooTnercnnH
Memny orpouauuu pacxogamn H mano# nonnaok.

Oéecxypamenauh 6€CHJOIHHMH cnopauu,
H0 - 6ea ynonnnnmennnoro Gunera, on Boanpa­
maemcn B Hapnm, rne ornaemca caonm Hayunuu
pa6oTaM B Axaneuun; mratu Bperann aannunmr
nporecm npomun Bucnaaannoro Henpeunonuum
HynoHoM Muenun n npomnn ero npemgenpemennoro
ommeaga. OCYHLBHHHH BoeHHuM Mnuncmpom npu
nepecuompe gena, Hynoa nogaer aannnenne 06
orcranxe, HO nonyqaem orxaa, a u Tomy me
eme n npuronop K 8 cyrxam Tmpemnoro aaunm­
uennn aa nporyn.

Memgy rem, nocne Haqana emponrenscmsa,
npoenmu 6peToHcxux xananon nonro eme 6ynyT
ocranarnca Meumoi u mmamu Bpemanu, Ana ro­
na cnycma, npnaHaB qecmnocmb H decxopucr­
Hocrn Kynoaa, npenognocam emy aonorue qacu



c nurpasuposaunum ua unx repoou Bperaun.
Korga on oyner xponouerpnponarn xone6auna
cnon upyrnxbnux Becca, uacu Gygyr Hanomn­
Har; eny yBaxeHue,xoroporo on B xonue Kon­
noa ygocrouncn dnaronapa croixocrn caoero
xapanrepa.

B 1784 r. on HESHBHBH Hurennaurom xo­
pozencxoro Boguoro xoaaicrna H Qonranon n
n cnnan c arnu aannmaercn rngpannnuecnnmn
uainnaun.

Bcnuxnaaer Peaonmnnaz A0 Hacrynnenna
Teppopa, ons, nano qro uamennr B Hayux-mx :aa­
nnrnax Axanemun Ho B umne 1793 r. Axane­
Maa nmnymneua aaxpurbcn. Manyaabe u Hounopce
ncxonnr Ha smaoor. Kynou me nepecennercn B
oupecrnocrn rop.Bnya, rne B reqenue rpex
ner on uayqaer nupnynannm cona B nepeabnx.
On rorna, neponrno, ycnonn m enu Heueuxoro
noera Xe.nr.,1;epJ1m-1a\x "was wir sind is nichts,
nu wir suehen ist alles" (To uro Mm cyrn ­HHHTO, ro qro M amen - ace) 1)­

Barem ero npuaunawrpnoggn Haanauamr
qnenom Hncrnryra Qpaunnn, aamennnmero Axa­
geunm.

4% -X­
4(­

Bo nropoh uacru Moero Aoxnana a xouy
renaps oanaxounrs Bac c rpemn Memyapamn
Kyxona:

- c ero Meuyapou 1773 roga,
- c uocnenonanneu no rpenn ,
- n, Haxonen, z Memyapom o nponanoncne

rngpannnueoznx pador.

Megyap 1773 r.

B cenperapnare xourpeoca nu Hangers
npenaganue aroro memyapa. Ero aHrnnHcnnH ne­
penon Haneqaran B xnnre npoQeccopa Xeimana,Ha xoropym H yme ccunancx Meuyap Kynona o
nonpocax craruun".

Bro nccnenonanne - nonurua garb orner
ua nnrb Bonpocon, nocranneuxux B Hapnze eme
B 1717 r. HSKHM Forbe /13/ no nonony crpon­
renbcrna Mocron, non aarononxom "Harb Bonpo­
con, npennaraem x yuenum nun pemeuun".

1. Tonmnna onop non nm6oro pona Mocr.
2. Paamepu ycroea B aanncumocru or

nponeron.
3. Tonmnna cnonon Bonnan aamxon,
4. Qopma apon._
5. Paamepu nonnopnux crenou.

11) Pnnepnon - orpuaox, H&H€Q&T&HHH§ B
1‘KYPH3~»'I€ Thalia do Schiller B 1794 P.

B Memyape paadnpamrca nonpocu npoqnocru
xnagxu onop, anrnnnoro nanneunn rpyuron n
pacqera cnogon.

Hpemge Bcero, paapemure Heononbxo nonc­
Hnrn camo aarnanne "Meuyap o npnnoxenun npa­
BHK Maxcumyuon n ununuymon (mmdmiaet mun­
mus) K Hexoropum npoonemam crarnxn, ornoca­
mumcn x apxnrexrype".

Cnono apxurenrypa - oouuno nun roro
Bpemeun, r.x. nenrennnoorn apxurenropa eme
H9 ornnqanacn or nezrennnocrm unmenepa. qro
me anauur BHDERSHHE "mmdmis et mummd€H
ynorpe6naeMoe Kynonou; nrmernm cnepna, qro
no Kynona narmnb qacro ynorpeonnerca. Binep
/12/ rmmer caoit ne suit rpaxrar o rrorepé
ycroiuunocrn (1744 no naruHM. Hon Bupameunem
"maximis et mnum s" nouumaercn - Mero;
napuauuu Memny gnymn npahunmu anaueunnmn,
Koropuh renepn cunraerca xnaccnuecxnm B reo­
pnn nnacrnunocrn; Hanomnnu ero nocnonuoe onu­
caaue B cnyuae aurnnnoro u naccunHoro naane­
HHH rpynron.

"Upepnonomum, - numer KynoH(1),- uro
nmeem rnepguh UDHMOYFOKLHHH rpeyronLHnK c
onnum aeprnxannnuu Karerou H runorenyaoh,
K&C3DmE“CH HBKHOHHOW nnocxocrn, no xoropoh
rpeyronbuux cxnonen cxonsaurn; ecnu, npu Boa­
nencrnun cunu rnxecru, rpeyronsnnx nognepmn­
Baercn ropuaouranhnoh cunoh, cnonm cuenne­
Hnem n rpeunem, xoropue nehcrnymr nnonb ru o­
reHyam - nerxo onpenenurb, B cnyqae pannone­
cna, ary ropnaouransnym nuny, ncxona na npnn­
uunon craruxu. Bauerum xpome roro, qro rpynrq
ecnn npunnrb nx onnoponuumn, Moryr npn paapy­
mennn ornennrbcn H8 ronsxo no upnmoh nnnnn,
nn H no nm6oM xpunok; ua aroro cnegyer, uro
Ann H&XOXl€HHH nannenng, oxaauaaemoro nwdoh
rpynronoh nonepxnocrbm Ha Bepruxannuym unoc­
mourn, cnenyer orucxarb - cpegn ncex onncaa­
Hux B BSPTHKBKBHOH GGCKOHBHHOH nnocxocrn no­
nepxnocrei - ry, noropan npn Boaneicrnun cn­
nu ramecru, Gygyuu 3aAepxaHHoH cnaanocrnm u
rpenneu, norpedonana 6u Ann paanonecns nonno­
pu ropnaonranbaok cnnu Maxcnmanbuoro anaqengg
n6o, B Taxon cnyqae, - nocxonsxy nm5an npyran
mnrypa rpeéyer Meubmero anaueunn ropnaonranb­
Hon cunu npu paanonecnn, - acno, wro npumu­
xamman macca H6 Moxer ornennrsca. Uocxonbuy
onur noxaauaaer, uro nunnn naanoua royHros,­
xorga onn cgnnramr c Meera noxpurue, - nowru
npnman, Ana npanruxu nocrarouno Nairn, B
neonpenenennoh noaepxnocrn, cpenu Bcex rpe­
yronbnnxon, nannmnx Ha aepruxanbnym nnocxocrn
ror,xoropuh rpe6yer,qro§u oura aagepmaunum
nauéonnmch ropuaonransnoh cnnu".

Paccmarpunaeuaa nnocxocrb cxonbxennn
oéoanaueua na puc. 4 uepea Ba, rorna nan

II) Grp. T5 Meuyapa.
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Pnc. 4. Mnnmcmpnpymmui paccymneHHH Kynona o Maxcnuymax H Muuumyuax
nun onpegenenns axTuBHoro n naccnnnoro nanneuni.

CB I a H Ca = x; Bec gpnau , cxnonnoh K
ononaanum, panes q=q:5 ,rge 9 odoauauaerynenbnuh sec. Bra np ana nonnupaerca cunoh
A, uoropaa npennonaraerca ropnaonrannuon,
paauok, HO npornnonehcrnymmek axmuanomy
asnennw rygnron, énaroxapn Aehcraum§(a2+-x2)1 - Toro, WTO Kynon Haaunaer

cnaanocmnm S - nnonn rnnomenyau n, HBKOHBQ
dnaronapa rpennm Bnonn ro# me nnnnn, pas­
Homy HOPMEIBHHM cocrannawmuu \f M A, no­
unomennum H3 canoe rpeHne,o6oanauaeMoe
KynoHom qepea %,. Taxnm o6paaoM,KynoH naer
BHPQKBHHG A n aanncnmocmn or x. Hahnn ana­
wenxe x, xomopomy coornercrnyer Maxcnmym A,
OH nonyuaem aupameune:___;i__,.

x=-Q +-aY1+ $1 ­
Ecnn BSPHYTBCH R conpemennum o6oaHa­

qenunu, nonomna Z\: %1% neicraumennno Ha.xonnm Bupamenne

§=‘§(% '39

Coornercraymmee anaueHne axr Buoro
nannenun, BHBOAHMOG Hynoaom, P&BHO?1)
g=nxa2-Fla , rne m n 1 aanncnr Tonnxo
OT H H HX HSFKO omoxneornnrs o upnnuqsumn
Ham Tpnronomerpnqecxumn Bupameunamuz

“Q fgz(%," -Q) H `1=9~ta(§ - %)­
Toqno Taume Hynou cunmaem, qmo Ann

OHPGABHSHHH Hanéonnmei cunu, Morymeh geicmno­
Bars HE Hapymas cocmonune nonon - cnenonano
Gu HQHTH gpyrym Kpunym Eb'g\ xoropoh 6s
coomsemcmnonano HOB09,MHHHM8lLHOG anaueuue
cnnu A, nocTaToqHoe, uro3H BHSBETB ononaanne
nonepxaocmn CBe'g' nnonn Be‘g‘ (pac. 4).

Ho Kynon anecb ocropoxenx OH He Fono­
pnr, qro naccnsnoe naanenne Momem dmrb onpe­
geneno npennonomun, uma Be‘g' - npauaa
nnuun B rpyHToBux Maccnnax. Xoma Hemnoro
nanee OH n Aaer peaynsmar, xoropui coomaem­
cmnyem ranoH rnnoreae.

11) Onaaxo nanee on gaer peaynnmar,
coomnercrnymmni npnmok annum.



Wroéu onpegenuts Maucnnansnoe ycnnue,
Koropoe Moxer nuzepxarb onopa ua K&M€HHO%
xnagxn, Kynou no auanornu npu6eraem K pac­
cyxgeunm no Mnnnmymy Ana naccunuoro Aaane­
Hua, npnuenan ero K npsmonnnehuoh nnocxocru
pac1co.na,=xmo,rro ero wmeHmo,coo1~Be'rc'rnye1: |-1a,6.mo­
nennm. Hpeuedperan Becom xaMeHHoH xononnu
xnanparnoro ceqennn co omoponoé a (cmompemb
pnc. § xoropuk HOI?5€H pnc. 4, noBepHymoMyHa 90 5, on H&XOAHT 1), qmo x yron Haxnona
nnocnocmu pacxona CM K ropnaoHTanM, onpene­
naemca ypaaueuuemz

1._ Sa _ Pwsx;
P ,Lal ' ¢.o»S)C + »1'\­

B Koropom P nmeer Mnnnmanbnoe aHaueHne.
Odoanaqun Qhuepea tgqw HBXOAHM, qmo x gei­
cmnnmenbno panen grutg(% +;f)
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fig.5

PMC. 5. Paapymeuue K&M€HHOH KOXOHHH no
nnunn CM non nehcrnuem ocenok
cnnm P.

l15 Grp. 12 uenyapa.

Toqno raxme Kynoa npMMeHnem stu npann­
na Mancumymon n Munnmymon Ann pacuera ceue­
HHH nanoma cnogon.

Bepnemcn K BmpameHnm axruuuoro nanne­
HHH rpyHToB no HynoHy:

A==m - Sla
Kynon (1) na amoro nenaem una ocnonuux

nusona.
1/ Bo-nepnmx, WTO Momno puma xanaau

"paapeaaa rpynmm no BGPTMKZMLHOW nnocxocrn,
6ea oépymennn" go rny6nHu a, nonyuaemoh non­
CTQHOBICOH aHa\1eHn.=r A-= O,'-Pro ,uaer a.=S1/n
unn,n connemenuom o6oaHaueHnn:

f@n%f¥i~>
2/ BO-BTODHX, npn aanaanoi rny6uHe

BueMKn,no ananoruunomy npunuuny uaxognr
yron, nog xomopmm cnenyem cpeaarb rpyumu,
qTo6u OHH "HOLIBPIHBQIHCB C06CTB9HHOH onaa­
Hocrbm".

Lance, Kynou o6o6maeT cnom mopuyny H3
cnyuan AOUOHHHTBJbHOW uarnyaxn n H3 cnywai
mepoxouaroi o6nnuoaun, xorna, nnmer on:
"...rpyuru npeononesamr conpornaneune, uro6u
Tens axons Kamennok xnanxn". Haxoneu, B aa­
xnmqeuue cnoeh pa6oTu, on nenaem Hecuonnxo
aaueqanuh, xoropue Hocar orneuarox cmponrenm
ecnn HB muanxa.

1/ CBemepaap?g?TaHHue rpyuru o6nanamTHyneuuk cnnanocmsm

2/ Tpenng rpynma Bg?n? xaanxn - Meanme,wen ero Buyrpennee Tpenne 5 .

3/ qacro, - numem Kynon, - BOLH, muah­
rpymmne nnnonn rpyum, ononnumrca_MemAy vpyu­
mom H unaqxoh, H oépaaymm Bonouocnmh cnok,
max umo axrnnuoe naanenue rpynma aamenserca
nannennem mnnxocmn 6ea Tpenna.

He annnercs .vm sro Bucrcaauaaune nep­
nuu marom B Hanpanneunn Hamnx Memonon Hyne­
Boro TpeHnn?­

B uncneunux npnmepax, npennaraeu x
Kynoaom nnamnu paccmampnsaemcn cnyuah, KOFAQ
\f:=u5° nc=o.

Ho Bu, uonetno, Bnonue aaxonno, cnpo­
cnme MGHH, rne me Tyr aHaqeHnn Bennuuu cnen­
nenua H rpennn rpyumon, aauepennue Hynonom.

2 Cmp. 22 Memyapa.
El) Grp. 2'5:2'i Memyapa.3; Grp. 23 Memyapa.



Ho npanne roaopa, peaynsramos nauepe­
Hug cnenueuna rpynmon M H6 Haxonuu. Camo
coqemanue cuennenns c mpeunem, Bepoamuo,
peaynbmam paccymnennn no auanornn, Koropue
omnocsmca no seem Mamepnanamz or pacmnopos,
xnpnuueh u xamneh, BHHOTL AO Memaanon, HB
ncxnmuan n npeaecnny.

Mcnumanna H8 pacmnmeune Egcmaopon upo­BORHHHCL H8 ocmpone Maprnuuxa( .

Kynon noacnnem, xax on uamepnn cuenne­
Hue naman. OH 6pan (pnc. 6) nnnTKy mmn,
ua xaueuxoi noponu aiona Eopno (ceuenneu B
ognn KBaApaTHmH mym , c R€R05006Da3HOH BH*
mowuoi. H Hnmueh uacmu Bmmoqxu, Ha KaHamax,
nonnemunanacn aarpyaoqHaH nnomagxa. Fpya P
Ha nnomanue Aaaan anaqenue npouHocTu npu
pacramennu. Barem, B onmrax HB cnnur, mpeg­
cmanneunux H6 pac. 7 (xonryp Aneg saxo­
men B nas), Kynon nonyqaer Honoe anauenue
npoqnocmn, owen; Mano npenumanmee npegunymeq
are o6mee BHBWBHHB paccmarpunaemca nm Kan
panuoe BSJHEMHG cnennennn.

MUc I
hyé

Pnc. 6. Onuru HynoHa no onpegenenum upou­
Hocmu npn paornmeuun xamennmx
nopog.

11) Cmp. 7 Memyapa.

3
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Pac. 7. Onuwu Hynona no onpegenenum
conpomnnnenna nauua cpeay.

B cnyuae rpyumon on, Bepoamao, H6
pacnonaran nocrarowno Touuoh annaparypoh
nun namepeuna cnennenna C, M Tonnxo 70 new
cnyorn Anexcannp Konuau /6/ gacr H&M Bnepnue
no Hacmoamemy aamepeunme anaqeuua nennqnHu
cnennennn rpyaron B HSAPBHMPOBRHHHX ycnonnax
(pnc. B). Ho Bonpocou Aetcrnnmennnoh npnpo­
nu Tpenns HVCHGHHBHHH BO Bcex menax,HynoH
Gyner ysnexambcs new cnow mnaub, He monsno
B pa6oTe 1773 r. M He Tonnxo B pa6oTe no
mpenum 1777 P., o xoropon menepb Gyger nnrn
peqb. Ha npnmepe sroro HCCXSIOBBHHH mu cuo­
meu y6ennrLcn nacuonsxo paocymgeuna no
anaaornu Moryr 6uTb 6nuauu x ucmune.

Meuyap 1777 r. no Tpennm /9/.
B nnnrpame x arch pa6ore, oqeus nuns­

HOH, Bceueno sxcnepumenmaunaok, Hynou, qmodu
nogqepuuymb cnoxnocrb Hanennh, nomopue on
uccnegyem, npn?p§nT cnona mpanuyacxoro nn­carenn Mouraub 1 ;

"Paooymnennn cmonn MHOF0O5P83HH, umo
H ue auaem Koropmm nonnaonamscaz onum
me - DaaHoo6paaeH He Menee".

HYJIOH CTTEDBE. HDGJIOCTSPGFEET V-IYIT3.T€J1-E
OT OTIBITOB, l'I'pOBO,l[0,lIPIMbDC B (bl/[131/I'-IQCICOM l(a‘6lrIH€­
Te B AVMSIIBBJEHHOM M3.Cl1UT3.6S2

`(1_) Ouemm (Essaie), ' KI-I1'I1"8.II], rn. 13.



nun HBMLSKXUBOBLCIBOBHYBCI, 1.n. uaneiman
Heponnooas, uaxehmeo npennrcrane uexgy conpu­
xacamnnuuca nonepxnocmnmn, CBHBHOCTB xaxnx­
undo donna nan ueuee ognopognux qacreh ­
npnnonnr u oqenn 6on5moMy paa6pocy peaynnra­
ron. OH paannqaem Ana ouenn oTnuuHux npyr
or gpyra cayqax.

Qegnuh cnyuak - xorga 06a mena mme HBROTOPDS
npeun'noxonrca onuo H8 npyrom. Ho unennm
Kynona rpenne Moxem aanncemb or cnenymmux
Qanropons

a) om npnponm Haxonamnxca B xonmaxre
Mamepnanon H cmaaox,

Q) om BennuuHu nonepxnocrei,

c) or nanneun , Bocnpnnnmaemux amnmn
nonepxnocrann,

d) or sponoxmnrennnocrn xoumanma,

Q) or Bnaxuocmn Boanyxa.

r o c ah 7 uorga ogno reno oxonnanm no
np romy c OHPBISHBHHOHVCHOPOCTBD. Boamomuue
mazropu - nepnue rpm, nnmo nennqnua cxopoomu.
Hanoxenn e ageon onuru omnocaroa x npenecuae
n meranxy.

’ 1
I0 ‘ I nr-Q _ ` -I-:E.31 1  \.\A f. --::>=: nf. __ Hf » ­
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Pnc: 9. Sxcuepnuenmannnaa ycmanonxa
Kynona Ann nquepenna rpenna
no gepeny.

7.L F .E ° .L I*éf, » " |_Y -w­
Ei mu V 1 »_! Hf ._ =,_  _

*EEF s. wi' I' I .H rv"  ~ ' 1' was

Pnc. 8. Hpn6op Anexcannpa Konnan nun ncnumaunh Ha cnnnr o6paauoB naamepom 4 X 4 cm.



Ha pnc. 9 npencrasnena snonepumenrann­
Has ycraaonna Hynoua, cocroamaa B ocnonnom
ua SZPDYSOQHHX canaaon (b)_ (n noropum npn­
BHBEH nepenammni rary nanar, nepennnyrui
uepea onon), rpymnxon o nonenxnocrn nepeann­
Horo crona (a). Canaanu ycranannnnamrca Ha
Mecro non nomomu Bopora, naoopamenuoro cne­
Ba. Bnaronaoa BHTOqK3M, BHAOM5£€HHHM B no­
noae, Mennerca nnomagb noHranra.

qroéu npeononers éonbmoe Moxonnoe rpe­
Hue, Hcnonhaonano ycrpowcrno 6eaMeHa (c)
Ha DHCYHKS.

B OHHT&X, OTHOCHMHXCH K YUOMHHYTOMY
BHWS BTOPOMY CHYq&D, BGRDO C FDYSOM, HOIBE­
MGHHOS K KaH&Ty, HDHBORHT C&H&3KM B DBBHO­
MSDHO YCKOPEHHOE LBHXGHHS, HO KOTODOMY OHPE­
l€HH€TCH HOCTOHHHOE 3H&q€HH€ TPEHHH.

B nepnom cnyqae Hynon Haxonur, uro ­
Memgy nnyma npnxarmmn npyr n gpyry nanenna­
Mu ua IPGBSCHHH - B reuenne Hecnonnnnx ce­
nynn rpenue émcrpo pacrer, norom eror pocr
suaunrenbuo aamennnercn; Kynon npennaraer
Ann pocra cnenymmee Bupamenne aanncumocru
or Bpemeun t : h

tlf=so‘*°" `,4.1-pt
f Boapacraer or auaqeuna fo A0 g§§ npn
(L 7 p , nonaaarenb crenenn N. npumepno
panen 1/5, ecnn t Bupameao B cenynnax.

Bo Bropom cnyqae KynoH Haxonur, qro
rpeHne noone BHISPXKH - BHQHHTEHBHO Gonnme
rpenna nnnmymnxcn nonepxaocrew, n, B onyuae
Bnaa, naer oruomenne 9,5 n 2,2. Opnano B
cayqae Merannoa o6a anauenna pannm, npnqem
rpenue f aanucur or HEPOBHOCTSH, n Hynou
nmaanner Hannqne oqenn Heoonbmoro cuennenun.

HYMOH HPHBOHHT MHOM€CTBO OUHTHHX LaH­
H X, Ha OCHOB&HHH KOTOPHM OH JeH&€T B OTHO­
MSHHM TPSHHH CKSHYDMHG O606m€HHHE BHBOKH~

Bononna, noropumn nonpura noaepxnocrb
gpeaecunu, cuennnmrcn Ha nonooue mernn nnyx
meron (pac 10, d).

g, i - .¢-`. nf 1 0 , 007S \
-   VU: _ \ .-'&~¢j¢;fIn __ 1.. ,.\.\_ _ `r f ‘-*-“-*­

r~vn-#_'&{v\\ 9_ \»,_ -=_ _ W`iiA§. ~ Ef, ».\‘- -4* v` »
Plc. 10. Hnrepnperanns Kynona s |enna’An­

narannnu npn rpennn xepena no
nepeny.

Ecnn n BSPXHSH noone npnnomnrn cgnurammee
ycnnne, BOHOKHH o6eux nonepxuocrei dygyr
Baanmno crH6arncH (e) nona HS conpnnocHyrc
(60KOBOH HOBSFXHOCTBDF, He pacuennancb (f).
B ranom nonomenun naanmoconpnnacawmuecn Bo­
nonna Gonnme corayrnca He Moryr, H yron
nx Hannoua aanucnr or ronmnum Bononon. Bro
nepHo, nanono 6m HH éuno naaneune. Tannm
o6paaoM, npu nm6oM nannenun, Ann roro uro6u
nononua, cnonnaamue non ranum Hannonom, Mon
nu pacuennrncn - norpe6yerca cnna nponopuno
HGHBHSH nannennm.

Hocne nocraroqnoro npocnannauaannn na­
nenui, Bononna pacuennawrca H npuunmamr Ha­
nnon 6onbmu npegugymero, H0 onuuanonuh,
nance 6m HH Guno nannenne, npome cnyuaa over
H€6OHLmHX HOBGPXHOCTGH, norna - nocnonnny
nnomagn nonranra Hanmenbmne - Bnyrpeunue
Qacrn noaepkuocrek nonnamrca OFPOMHHM, npn­
naraemum naanennam.

B Merannax me Her HK nononon, HH rn6­
nnx waerei ($); nonomenne anon ocraercz He­
nameanum npn nmoux oocroarennornax.

He npanna nn, qro B nccnegonanun
HYIOHOM rpeuun nepena no nepeny Momao HAHTH
He Mano ananorui c annennamn, noropme Hac
renepn aannmamr nan, Hanpnmepz Annaranunn,
yHpOqHeHH€ B COCTOHHHH HOKOH H DOCT HPOUHOCTI
co Bpeuenem (ro, uro Ham nonohnun nonnera
Bbeppym Haaunan ”t1me4uudmung"), ymensme
Hue nennqnnu rpeana no ocraroqnoro anaqenns
HPR HPOXOHKSDHHMCH OTHOCHTSILHOM HBDSMSMEHHH,
n Maomradn t manrop.

Meu ap 1777 r. no nponasogorny nognog­
HH Baoor /E7
Pucyuon 11 - Qorononua sarnannoro nuc­

ra nepnoro naganna eroro Memyapa - Bocnpo­
nanegeuue onnoro na pennnx nmemmnxca opnrn­
Hanan. Kynon H€CKOHBKO pas nepepaoarunan
aror rencr; BHm€Lm€€ HSCKOIBKHMH uanauuamn
nccnenoaaane ocraercs ero Gecrcennepom, n
sro 6naroAapa penonmunonnomy xapanrepy npen­
nomennoro ycrpohcrnaz neccona c cmarum Boa­
nyxom.

B ro apemn nonbaonauncb BOAOJESHHM xo­
nononom Ha ogaoro qenonena, H0 nononon qacro
onponnnunancn; n Tomy me nononaa paooran B
Heo6HoBnaeMoH arMoc®epe, o6meM noropok yuan;
manca no Mepe onycnannn H8 Génnmym rnydnny.

Lan cpeaannn cnanu, Memammei Hannrannn
H8 p. C€H6,0KOHO nopra HnH6e¢, Hynoa npenna­
raer neocon (pnc. 12) c gnymn oononumn oroe­
Kamn A M B, BHOOTOH B 9 Qyron H 6 Amhmoa
(a,oeM), c nonom, o6paaymmnM HOHTOHH, nema­
mne H8 Axe; ern orcenn npnmunamr n nearpans­
Homy orceny C c ornpurum nnom, Bucoroi B 11
Qyron (3,56M). B noronne aroro orcena: - umm
gnauerpom B 20 nmhmon (0,54M) Ann cnycna pa­
6oqu , c roncrum crennom, nponycnammnm nuan­
HO” cner, - ornepcrne Ana Haruerannn cmaroro
noanyxa uexaun, c nnananom u npornnonecom



H01 IIOTOJIKOM VI, HEKOHSII, - pBl"_YJ!l{_Dy€Ml:!i'I BH­
nycnnok npax gan nonopuenuoro BOSKYXQ.

qT06H yueubmurb yreuuy BOSRYXH, creuxn
neurpanbnoro ofcexa noxpuru cnnuuom, a cnuam
H3 cxa.ne, aa,|1eJlaHN rnunol. Padovme co6Hpa|o'1'
ofburym nonogy B KOBIII, ICOTODIAN BIUIBH Cl'l`p8.D3.
or C (Ha phc. 3 nepaok axnanxu); npu uaxnou
npnnnse neccou nonnumaemca, 6yKcupyeTcn,ca­
IRSTCH HB. M€J'lb H

Hpn nepnom
npennonnn Kynony
B pacqem pacxona
Ryla­

Hanéé, Ann

ouumaercn or orénroh noponu.

nanaunn MeMyapa,MaByaaLe
BHGCTPI H€I¢0T0pl:I€ H3M€He|l}{H
H3.I"1{€T8.€MOI"0| CJK3.TOI"O B03­

pa6oT Ha 66n5mux rny6uHax
uem B KnH6e¢, Kynon upegnaraem 6onee MomHmH
neocon c Mnoroqncnennumn Boanymamuu Hacocauu.
Ha pucyune 13 nao6paxeHa, B nepTuxanLHoM
paapeae n B ropuaonmannnoh nnocxocmn, nono­
Buna ycoaepmencrnonannoro npennomennoro MM
cygna. Byunamn B b* o6oaHaueHa cnnnnonan
Tpy6a nun nogaun Boanyxa B pa6oqym xanepy.
Boagyx cmnuaerca y Hoca cygHa B nopmnenom
nopnyce, numaemom uemupbmn rnnponacocamn.
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Puc. 12. Hpunomeuue H Memyapy Kynona o
nponanoncmae nonnonnmx pa6oT
Bnnanxa 1.I .1 /71111 H­/wr#  1 ff-f   1 =~
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Pnc. 11. Hauano nonnnnuoh pynonncn Hynona

o nponanoncmne nonaonnux padom.
Pac. 13. Upnnomenue K Menyany Kynona

o nponaaoxcmne nognognux
pa6oT - nxnanxa 2.



Ann Gonfmgro yno6cmBa na6oTu amoroxeocoua Kynon 1 npegnaraem ycrnonrb B Benx
new uacru paéouei Kamepu "ognu nun Ana He­
6onBmnx omgenenun paamenom B qerupe - nnrn
QYTOB B0 BCEX HanpaBneHnxx,noupurux, xax n
xamepa, canuuoauu nucroms ara ornenennn coe
Auneuu nayma naepnmu c oguow croponm c nou­
npeccnonnoi KEMSDON, a c npyron - c nanyx­
HHM BOSRYXOM". 910 H corn npnnunn noanymno­
ro mnmaa.

Bom, rocnona OCHOBHHG Momenmu mnop­
qecraa Hynoua B o6nacTu rpamnancuoro crpon­
renBcTBa M, B oco6eHHocTn, Mexauuxu rpyamoa

-X'-X- -K­
B 1802 r. Kynon nnencrannner n Axaxe­

mum nocnennuh memyap no marnemuamy. Emy
66 ner. Hanoneon naanaqun ero remenansnmm
Mncnexmopom HRDOXHOFO nnocsemeunn. Ho ero
anopoane Bce BDGMH yxynmaercx un-aa Hanpn­
KBHHQH padorm H npunanxon mannpun. OH xuner
Ha neaom Gepery Ceuu; B cxpouuok xnaprnpxe
Ha Ha6epemHoM Ka ne na Hone, uenanexo or
uncrumyra mpauunn, on nposonnw cnou nocnen­
HMB OHHTH HO OHEKTPHUGCTBY, VGAHHHRCB H KOH­
Hame, nuxonnmen B0 nnop, noromy uma, - o6m­
ncnnem oH, - Tam GMY cnoKo%HeH H nnénaunu
annnaxeh, npoeaxawmnx no na6eueHnoH no co­
rnncamm ero xpyTunBHme Becm.

O Hem nymaer OH Ha aaxare mnann? Yun­
Bnmennna 6mna ero cynséas on xoren crarb
Maremaruuom; nanononuny o5eanonenuuM ma­
repnm, npoqnnmeh ero no BDEUH, on cran unme­
Hepom, nomou muanxom. Xorb M ponunca on nun
KOPOJIBBCKOH BJ!B.C'I'H| I(OI",II& TOJILKO ITOTOHCTBEH­
HEC IBOPHHS HMEHM IOCTHU B BHCMHQ EKOHM,
HO - dnaronapn CBOHM DEMO UD06yAHBmHMCH CHO
CO6HOCTHM - OH CYMGJ B06 HE UOHBCTB B CSMYD
nyqmym na Hnx. BenuKHH nyx caoéonm, HRBQHH­
Huh mpanuyacxoh Penonmuueh, uusunaer B Hem
Gonbmue HBRGHAH. Ho B axcueccax Penonmuwn
noru6aeT ero nnyr Jhayaabe. Korga Bce ycno­
Kannaerca, on 6opeTcn aa cno6onnu§ nocryn
Bcex Tananron x nm6omy nonpumy. MeuTaa o
CB96OL€, ou ymnpaer B 1806 P., B BO3paCT€
70 ner, BCKOQS noone KODOHOB&HHH nmneparopa.

Mor nu OH nnenyragawb uopaauTenBHoe
DBSBHTHQ ncnonBaoBaHuH nocmnmenuw Hayxu B
npomamnenuocrw? Honoapcnan nn on cxonhxumn
Hngexcamn yxpacumcn ero cuunon cuenneunn C?
Hpennonaran nn ou, wmo Gynvr nocwpoenm sem­
nauue nnomnnm 300-Merponou Bmcorm? O60 Bcex
Tex, xro ornuunncn nonmecrnom Hne& ronoonm,
uro aaponmm HX OTKDHTHN auxnnncn n nx nep­
BO” pa6oTe.Ha nopore cneprn on, MOHET dura,

fi) 75f5f§9 BT6DOF0 HSIQHHH; 1797 F.

Bcuounnaem aaxBaTuBawmnH Tpyg uumenepa non
connuem Manux Aumunncunx OCTPOBOB, H B nama­
TH GPO, BO3MOHHO| BCHHHBaDT yBH€K&T€lbHH9
HCCH€HOBaHHH U0 MBX&HHK€ FPYHTOB HOOUDOTHB­
HGHHN MaT€pH&HOB|

Kpenocmn Byo6oH HB nonnaemcn BOBLEH­
CTBHD BpeMeHn (pné. 14),Ho oHa onaaanacb no­
cTpoeHno§ spa. OT
ocmanocb n cnega.
coagauuoe - uenuo
uro oHo no6yxnaeT
neno.

cxanm nopma Hn§6em He
Ho, He BCG nu paBHo? Benn
H6 camo no ce6e, a rem ­
gpyrnx npononmamn Haqaroe

OTMGTHM C YHOBIBTBODSHHGM, UTO GTE MS­
XaHHKa FDYHTOB, 33 p&3BHTH6 KOTOPOH OH H9
T8K HBBGCTGH, 6HHa, TSM H8 MGHQS, CHaBHHM
gocmnmennem ero Monogocru; on ew aanumanca
Henpecranuo H ona omxpmna emy nyTB K npyrnm
TBOPUQCKHM pa6oTaM.

Evo muaab, Momuo cxaaamb - npxnn npn­
Men Toro, WTO Hayunue ananna H€06XOAHMH gun
TBODUSCKOH pa6oTu HHmeHepa M muanxa M uro
nocnegnnd Aonmen o6nanaTB aa ogud H Marym­
unei, noanonsmmei emy BHLBHHTB Ma onuma
OCHOBHHG napamempm, n - gapom Ha6nmgeHun
LSHCTBHTSHBHOCTM.

Kam, Kamercn, cxaaan Henan, ognn ua
Bamnx BHRQDMHXCHOOOTSWBCTBSHHHKOB,FOCUOXHH
npenoegaTenB: Qanrm - ynpnman Begg a,mTMHa_Bcerna xouxpemna.

B neHB omupmmnn KOHFDSCCE H€5@3MHTEpEC
H0 Gmno BCUOMHHTB rnopuecxoe H&Cl€IHS KYHOHZ
H Syny pan, yBamaeM e namu H rocnona, ecnu
5 cymen HDQBHHBHO ero HOHHTB H nepenarn B&M
camoe ueuaoe H3 amoro Hacnennn.**-l­
HMTEPATYPA: CM. wpanuyacxnh rexcr noxnana.

*~}i'
(Pyccxnh uepeaon F.B. Cnnopoaa.
Uapnx, Mai 1973 r.)
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Pnc. 14. Pynnu xpenocrn Bypdon.





Zi-Fr

Monsieur le Président,
Mesdames, Messleurs,

Je ressens profondément l‘honneur qui m'est
fait aujourd‘hui d'évoquer devant vous la mémoire
de Charles Augustin COULOMB s l'occasion du bicen~
tenaire de son essai de 1773 :
" Essai sur une application de régles de Maximis
et Mlnimia A quelquea Problemes de Statique rela­

tifs B l'Architecture" [7]
La personnalité de COULOMB m'a paru attachan­

te A trois titres :
- d'abord, il incarne l'esprit d'une période

de transition oh se manifestent les savants qui
sont R la fois des mathématiciens et des physlciens
et 11 est, semble-t-11, l'un des premlers savants
de ce genre qui s'1ntéresae A l'art de construire,
et en particuller aux actions des sols sur les
édifices ;

- si, dans le domaine de la physique, il est
plus connu pour ses trsvaux sur l'électricité, en
fait, son intervention dans le genie civil a été
priorltaire dans as vie, et je suis heureux de
cette occasion qui est donnée A notre Société
Internationale de Mécanique des Sola de rectifier
cette appreciation des historiens ;

- enfin, sa vie traverse la Royauté, la
Revolution et 1'Empire, male ni la sérénité de son
jugement, ni la fécondité de son oeuvre n'ont été
sltérées par les changements de régime.

Mon propos, ici, est de vous dire qui fut
COULOMB, ce que fut sa vie d‘Ingénieur et quelle
fut la démarche de son esprit.

(1) Le texte intégral en anglais, francais et
russe est disponible au Séerétariat du
Comité d'Organisation.

Par un hasard de la carriere de son Pere,
Inspecteur des Domaines du Roi, il est né A
Angouléme en 1736, loin du berceau des COULOMB,
traditionnallement juristes A Montpellier, ville
dont l'université était réputée. Sa mere était
autoritaire, son pere homme de tradition sans
grand caractére. Tres rapidement, la famille
vient s'1nstal1er R Paris ; le jeune Charles
Augustin y fait ses premieres études, puis annon­
ce son intention de devenir msthématicien ; mais
il se heurte A l'opposition totale de sa mere qui
le veut médecin. Son pete, ruiné par des spécula­
tions malheureuses, retourne dans son Montpellier
natal, tandis que sa mere, assez fortunée, menace
de déshériter Charles Augustin s'il ne se plie
pas A sa volonté. Mais, sans le sou, Charles
Augustin decide de passer outre, et rejoint son
pere A Montpellier. Ce n'est pas d'aujourd'hui,
vous le voyez, que datent les conflits de géné­
rations.

Cette décision va influencer ses études,car
la Société Royale des Sciences de Montpellier se
flattsit d'avoir été reconnue en 1706 comme la
deuxieme Société Royale Sciéntifique de France.
COULOM y eat admis A l'Sge de 21 ans, aprés y
avoir présenté un essai géométrique sur les

courbes moyennes proportionnelles. [?]I \
MEZIERES, l'école royale militaire du génie,

de renommée européenne, est, en principe,ouverte
A tous les talents. Mais, en pratique, l'sdmis­
sion d‘un jeune homme, qui ne peut faire état de
"quartiers de noblesse", reste en fait assez
exceptionnelle, et, en 1760, peu de temps avant
l'entrée de COULOMB, un groupe de jeunes nobles
se signale A l'attention du Directeur de l'Ecole,
en entreprenant de corriger séverement des nou­
veaux admia dana l'impossibil1té d'exciper qu‘1ls
sont bien nés.



L'Abbe CAMUS est examinateur unique A l'en­
tree. Son examen porte uniquement sur les mathema­
tlques : il faut croire qu'il lui est difficile
d'ecarterce tres jeune membre adjoint de la
Societe des Sciences de Montpellier, sans quar­
tiers de noblesse, puisque Charles Augustin rentre
en Decembre 1760 A MEZIERES.

Il delaisse quelque peu les travaux de routine
de l'ecole, ce qui lui vaudra 1'appréciation assez
severe du gouverneur : "Bonne conduite, execute
proprement le dessin, mais son mémoire sur le

siege est au-dessous du mediocre" [3]
C‘etait le temps ou les rois revaient de

remparts inexpugnables 2 Louis XV avait decide,
apree la malheureuse guerre de Sept Ans, de cons­
truire un puissant fort aux Caratbes, dans l'Ile
de la Martinique. Le projet s‘elevait A la somme
de 6 millions de livres, soit, autant que ma cor­
respondence soit exacte, 12 A 18 millions de
dollars actuels.

La maladie de plusieurs officiers plus ages
que COULOM fait que. A peine en poste A Brest, il
est designe pour La Martinique. A 27 ans,il va
connattre l'aventure exaltante d'etre pratiquement
maitre d‘oeuvre d'un immense projet, celui du
fort BOURBON A construire dans la montagne sur le
Mont GARNIER, au-dessus de la rade de FORT de
FRANCE. ll comportait des murs de aoutenement de
25 pieds, soit 7,78 m, des parapets, un hopital,
une citerne, un magasln A poudre et des entrepots
A vlvres. Voici (Flg. 1) un plan de ue [u¢L : sun
périmetre était de 600 toises, soit 1.166 m envi­
ron ; sa plus grande largeur (vers la rsde) etait
de 200 toises (389 m)

Fig. 1 - Projet du Fort BOURBON

COULOM asain charge de la coupe des pierres,
des terrassements, du deroctage, des travaux de
magonnerie, du dessln des vo0tes, des murs de
soutenement, etc... C'est lA que s'elabore son
esaai de 1773.

Peut-etre a-t-ll emporté le Traité de BELIDOR
[g] ES] qui date dejA de quarante ans et dont ilen dira plus tard toutes les insuffisances. Mais il
est pratlquement sans documentation. Notre GEODEX
RETRIEVAL SYSTEM et nos GEOTECH ICAL ABSTRACTS
n'existent pas encore I

COULOMB tombe serieusement malade en 1767,
puis en 1770. En 1772, le fort est en grande partie
acheve et il est enfin accorde A COULOWB de revenir
en France.

Pendant 9 ans sa vie sera celle d'un officier
du genie nomade.

En garnison A BOUCHAIN, ll écrit l'essa1 de
1773 que nous commémorons : 11 lui entrouvrira en
1774 les portes de 1'Académie des Sciences puisqu'il
y est nommé correspondent de 1'Abbé BOSSUT, Académi
cien en titre. A Cherbourg, de 177k A 1777, il decide
de concourir au prix offert par l'Académ1e concernant
la mellleure maniere de febrlquer des compas magne­
tiques ; c‘est alors que se dessine une bifurcation
dans ses travaux scientifiques vers la theorie de
l'électrlcite et du magnétisme.

Deux ans plus tard il est nommé A Rochefort ; ll
construit un fort sur les marais qui entourent la
ville ; mais les cales de lancement des chantiers
de constructions navales et, A travers elles, le
frottement bois sur bois attirent son attention, et
ll vs continuer et développer ses experiences sur
le frottement qui lui vaudront en 1781 un nouveau

prix A l'Academle [9]
Partout, on le volt, il tire avantage de sa

residence pour sortir des travaux de routine imposes
aux officiers. Il écrira plus tard : "Un jeune sujet
studieux qui sort de l‘Ecole n'a d'autre parti A
prendre, pour supporter l'ennui et la monotonie de
ses occupations, que de se livrer A quelque branche
de science ou de llttérature absolument etrangere A
son étaUH

Elu A l'Academie en 1781, il va resider A Paris.
L‘Academie des Sciences est alors consultee par le
Roi sur les grands projets.

En 1783, sa reputation d'ingénieur s'affirme et
le Ministre de la Marine le designe comme rapporteur
d'un projet qui embarasse le gouvernement. ll s'ag1t
d'une proposition formulée par le Parlement de
Bretagne sur la creation d'un systeme de canaux.

COULOMB examine sur place le projet pendant
plusieurs mois. J‘ai retrouve dans les archives de

Bretagne [fl un profil geotechnique de la main deCOULOMB ou 1 situe le profil du rocher qu'il quali­
fie de roc vif tres dur, au-dessous du sol naturel
et ou 11 a relevé les épaisseurs de la couverture de
de sol suivant des intervalles variables de 1 A 15
toises (2 A 30 m environ ) (fig. 2)

Z if/'
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Fig. 2 - Profil géotechnique
d'un canal breton tracé de
la main de COULOMB avec la

Ls Révolu

signature de COULOM

tion survient : jusqu'a la Terreur
elle ne changers pas grand chose aux habitudes
studieuses de l'A
elle doit fermer
CONDORCET montent
pres de BLOIS ou,
circulation de la
doute fait sienne

cadémie. Mais, en Juillet 1793,
ses portes : LAVOISIER et
sur l'échafuud et COULOMB s'exile
pendant 3 ans il étudiera la
seve dans les srbres. Il a sans
la pensée de HOLDERLIN :

"Was wir sind is nichts, was wir suchen ist alles"' (1)
Puis il est rappelé et nommé Membre de

l'Institut qui a remplacé 1'Académie.
_g..

Dans cette deuxieme partie de ma conférence,
je voudrais maintenant examiner,avec vous,deux des
mémoires de COULOMB :

- l'essai de 1773
- celui sur le frottement

- L'sssA1 de 1773 [7]
Vous trouverez au secretariat du congrés

une réimpression de ce mémoire. Sa traduction en
anglnis figure dans le livre du Pr J. HEYMAN

publié en 1972: "COULOMB'S mémoir on stat1cs",E5]
Je voudrais d'abord vous donner quelques

explications sur le titre "Essai sur une applica­
tion des regles de MAXIMIS et MINIMIS A quelques
problémes de Statique relatifs A l'Architecture".

Le mot Architecture est usuel pour l époque
car les fonctions d'srchitecte et d'ingénieur
étaient encore générslement confondues. Les expres­
sions Maximis et Minimis désignent une méthode de

(1) Nous ne sommes rien, c est ce que nous cher­
chona qui est
dans 1a revue

tout (HYPERION - Fragment paru
THALIA de SCHILLER en 1794)

variation entre deux extremes, aujourd'hui classi­
que en plasticité et dont nous allons rappeler
l‘expression littérale pour la poussée et la butée
des terres :

Le plan de glissement considéré est Bn
(Fig. 3) avec CB = s et Ca=I; le poidg Lf du
prisme qui tend h glisser est if = g E-5 , g :
poids spécifique. I1 est retenu par la force A
supposée horizontsle, égal etzoppoiée A la pouaséedes terres, par 1'action (a + x ) 1/2 de ce
qu'i1 appelle la cohérence 6`sur 1'hypothénuse et
enfin par le frottement sur celle-ci, égal aux
composantes normales de if et de A multipliées par
le Erottement qu'il désigne par_é_ . COULOMB donne
ainsi l’expression de A en fonction de x. I1 cher­
che la valeur de x qui rend A maximum, et arrive
ainsi A :

- a + B 1x _ n 1+ -;-[­
Si nous revenons A nos notations d'aujourd'

hui, en posant 1 = tg \P , on retrouve bien“ Qnotre expression_§_ _ tg ( lZ_ _ ).a ' 4 2
La valeur correspondents de la poussée 'en

déduit COULOMB est A = maz - cs-Ca, m et ZA
functions de n seulement, qu'i1 est facile
d'identifier avec nos expressions trigonométriques
usuelles :

m=-§- tgz (%--%)et€=2tg(E i)4 _ 2

(

.I .I

Fig. 3 - Illustrant les rsisonnements A
maximis et minimis de COULOMB pour la
détermination de la poussée et de la butée



COULOM en tire deux conséquences essen­
tielles :

l°) D'abord, que 1'on peut creuser un fossé
"en coupant les terres suivant un plan vertical,

sans qu'el1es s'éboulent" jusqu'a la Erofondeur acalculée en faisant A = 0, soit a = :Z , qui
dans notre écriture moderne donne :'A C T7 “Pa=i- tg (=+--)QV 4 2

2°) Si la hauteur de l‘excavation est don­
née, on trouve par des principes analogues l'angle
sous lequel il faudrait couper les terres pour
qu'e1les se "soutiennent par leur propre cohésion"

Puis, COULOM généralise sa formule au cas
d'une surcharge, et A celui d'un parement rugueux,
lorsque, écrit-il, "les terres font effort pour
couler sur la magonnerie", Enfin, il termine par
quelques remarques qui portent la marque d'un
constructeur, sinon d'un physicien

1°) 1a cohérence des terres fraichement
remuées eat nulle

2°) le frottement des terres contre la
magonnerie n'est pas aussi fort que
celui des terres sur elles-memes

3°) souvent, écrit COULOMB, les eaux Eil­
trant 3 travers les terres se rassem­
blent entre les terres et la magonne­
rie et forment des nappes d‘eau qui
substituent la pression d'un fluide
sans frottement a la pression des
terres.

Cette remarque n'est-elle pas un premier
pas vers nos méthodes $0 = O ?

Dans les exemples numériques qu'ils pré­
sentenr pour les sols, UUULUMB prend deux fois le
cas ‘7p=l+5° et C = 0 .

Mais ou sont, me demanderez-vous tres légi­
timement, les mesures de COULOMB sur les valeurs
de la cohésion et du frottement dans les terres ?

A vrai dire, on ne trouve pas de mesure de
cohésion des terres. L'existence méme de la dua­
lité cohésion-frottement résulte probablement d'un
raisonnement analogique qui embrasse tous les
corps depuis les mortiers, les briques, les
pierres jusqu‘aux métaux en passant par les bois.

Les expériences de traction sur mortiers
ont été faites a La Martinique ; il indique
comment il a mesuré la cohesion des pierres ;
pour les sols, il n'a probablement pas pu dispo­
ser d'un appareillage suffisamment précis pour
mesurer C et il faudra attendre 70 ans Alexandre
COLLIN [6] pour avoir quelques premieres véri­
tables mesures de cohésion non drainée. Mais la
question de la véritable nature du frottement et
de la cohésion dans tous les corps passionnera
COULOMB toute sa vie au-dela de l'essai de 1773
et de l'essai sur ]e frottement de 1777.

Nous allons voir dans cet essai combien le
raisonnement par analogle peut s'approcher de la
vérité.

- L'ESSAI de 1777 sur le frottement [7]
COULOM met d'abord en garde le lecteur

contre les essais en petit dans un Cabinet de
Physique : ils ne peuvent suffire parce que la
moindre inégalité, le moindre obstacle placé entre
les surfaces en contact, la cohérence de quelques
parties plus ou moins homogénes, jettent la plus
grande irrégularité dans les résultats. Et il
distingue deux cas tres différents :

ler cas : Les corps sont posés l‘un sur l‘autre
depuis un certain temps. Le frottement, selon lui
peut dépendre des facteurs suivants :

a) la nature des matieres en contact et des
enduits

b) l‘étendue des surfaces
c) les pressions que ces surfaces éprouvent
d) le temps qui s'est écoulé depuis que ces

e)

Zéme cas
avec une

surfaces sont en contact
l'humidlté de 1‘atmosphére.

: Les corps glissent l‘un sur l'autre
certaine Vitesse. Les parametres possibles

sont a) b) c) et la grandeur de la vitesse. Les
expériences relatées ici se rapportent au bob et
au métal.

La figure 4 représente le dispositif expéri­
mental de COULOM : essentiellement un traineau (b)
plus ou moins chargé (tiré par une corde s'enrou­
lant sur une poulie) et frottant sur une table en
bois (a). Le traineau est ramené en place par le
treuil A gauche. En évidant par des gorges la sur­
face inférieure du tralneau, on fait varier la
surface en contact.

---~ \
JI _ \ ' |cw __-_..Y - - .I0  _ 3§ , 6 A|n*|r £3 ¢_ ___

Fig. 4 - Dispositif experimental de COULOMB
pour la mesure du frottement du bois



COULOM , dans le ler cas, trouve qu'entre
les 2 pieces de bois au contact et pressees l'une
sur l'autre, le frottement crott rapidement pen­
dant quelques secondes, puis beaucoup plus lente­
ment, et il donne une loi de croissance en fonc­
tinn du temps t :

Dans le deuxieme cas, il trouve que le frot­
tement apres repos est bien supérieur au frotte­
ment des surfaces en mouvement et dans le cas de
l'orme dans ls proportion de 9,5 pour 2,2

CDULOMB donne une quantité de résultats
experimentaux, et, A travers eux il arrive au, x
conclusions generales suivantes sur le frottement.

Les fibres dont la surface du bois est cou­
Vette entrent les unes dans les autres, comme
pourraient le faire les crins de deux brosses
(fig. 5) i (d).-Si on exerce un effort pour faire

|r..2 red 4'
‘ ~ _< ._-ma-wser-» ~, _,_ _,___‘ . \_..,, _}:

Fig 5 - Interpretation de COULOHB sur la
dilatance dans le frottement bois sur bois

glisser la plsnche superieure, les fibres des
deux surfaces se plient mutuellement (e) jusqu'h
ce qu'elles se touchent (lateralement) sans se
dé5engfen@(f). Lorsque les pieces ont glissé en
grand, les fibres se sont désengrénées.

‘ On trouve dans l'analyse de COULOMB du
frottement des bois, bien des analogies avec les
phenomenes qui nous occupent : la dilatance le)

durcissement au repos et sa croissance avec le
temps (ce que notre regretté collegue BJERRUM
appelait time-hardening), la degradation du frot­
tement vers une valeur residuelle lorsque le mou­
vement relatif se poursuit et l'effet d'echelle.

Vous trouverez au Secretariat, dans le texte
complet de ma conference, des details sur ces deux
essais et celui concernant les travaux sous 1'eau,
qui fut son best-seller.

-Q­
En 1802, COULOMB presence un dernier memoire

sur le magnerisme a l'Academie. Il a 66 ans
Napoleon l'a nommé Inspecteur General de l'lnstruc­
tion Publique. Mais ss santé est de plus en plussl eter e par le travail et les fiévres. Il habite

I9

sur la rive gauche, Quai de la Monnaie pres de
l'Institut ; dans son appartement modeste, il fait
ses dernieres experiences sur 1'électricité et il
s'est refugie dans une piece sur cour parce que
dit-il, il y est plus tranquille et que les vibra­ti dons es voitures du quai ne secouent pas sa
balance de torsion,

Au soir de sa vie, A quoi pense-t-il ?
Quelle étrange destinée a été la sienne : il se
voulait mathematician ; A demi desherité par une
mere qui le voulsit médecin, il est devenu
Ingenieur, puis Physicien. Né sous la royaute ou
les seuls priviligies de la naissance avai nte
acces aux grandes écoles, il réussit par son
intelligence précoce A forcer la porte de la plus
brillante d'entre elles. Le grand souffle de
liberte de la Revolution lui apporte de grandes
espérances. Mais, dans les exces de celle-ci, il
volt disparaitre son ami LAVOISIER. Le calme
revenu, il lutte pour une carriere ouverte A tous
les talents. Revant de liberte, il mourra A 70 ans I

en 1806, peu apres le couronnement de l'Empereur.

_A-t-il pressenti le développement extra­
ordinaire des applications de la science A l‘in­
dustrie ? S'est-11 doute de combien de suffixes
s'ornerait son symbole C de la cohesion ? A-t-il
prévu que l'on conatruirsit des barrages en terre
de 300 m 'I On a dit de tous ceux qui se sont di 3­
tingues par des vues nouvelles que le germe de
leum découvertes etsit dans leur premier ouvrage.
Aux portes de la nuit, revoit-il le travail as­P
sionnant de sa vie d'ingenieur sous le soleil des
Caratbes et songe-t-il A ses passionnantes recher­
ches sur la mecanique des sols et la resistance
des materiaux ?

Le Fort Bourbon défie les épreuves du temps
(fig. 6), mais il n'a servi B rien. Qu'impprtc f
La valeur des oeuvres ne reside pas en elles-memes
mais bien dans le développement qu'elles auscitent
chez les autres.
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Fig. 6 - Vestiges du Fort Bourbon



Constatons avec satisfaction que cette
mecanique des sols pour laquelle 11 est molns
connu,a are cependsnt 1'oeuvre rayonnante de sa
jeunesse, qu'elle n's cesse de le preoccuper, et
qu'e1le a ouvert la voie, chez lui, A d'autres
activites fécondes.

L'enselgnement de sa vie n'est-il pas que
la culture scientifique est necessaire A la fecon­
dite du travail de l'ingenieur et du physicien, et
que celui-ci doit posseder A la fola l‘intuition
qui lui permet de dégager les parsmetres princi­
paux de l'expérimentation et les dons d'observa­
tion des faits.

I
C'est LENINE, un

Monsieur le President,
de vos emlnents compatriotem
qui.a dit : "les faits sont

tétus : la verite eat toujours concrete". Indiffe­
rent en apparence aux
en a fait la maxime de
d'ingen1eur.

A 1'ouverture de
COULOMB n'est pas sans
Messieurs et Mesdames,
convensblement et vous

evenements sociaux, COULOMB
sa vie de physlcien et

ce congres, le message de
vsleur. Je sersis content,
d'avoir pu 1‘1nterpreter
en livrer l'essentiel.

-o-0-o­
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Mr.Chairman,
Ladies and Gentlemen,

I am deeply conscious of the honour
you do me in allowing me to recall for you
today the memory of Charles Augustin
Coulomb, on the occasion of the bicentenary
of his paper of 1773: "A note on an appli­
cation of the principles of maximum and
minimum to some statical problems, relevant
to architecture" (7).

I find the personality of Coulombattractive for three reasons:
- Firstly, he represents the spirit of

sn age of transition during which scientists
appeared who were both mathematicians and
physicists; he seems to be one of the firstof this kind to become interested in the
field of civil engineering, and in particu­lar in the influence of soil behaviour on
buildings.

- If, in the field of physics, he is
better known for his work on electricity,
his civil engineering work in fact played
a more important role in his life, and I
am glad to take this opportunity, given by
our International Society for Soil Mecha­
nics, to rectify this imbalance.

- Lastly, his life spans the monarchy,
the revolution and the empire; but neither
the calmness of his judgement nor the
creativity of his work suffered for theturbulence of his time.

My intention here is to introduce you
to Coulomb the man, by describing to you
his career as an engineer, and something of
the working of his mind.

By the chance circumstances of the
career of his father, who was.an inspector
of the king's estates, the place of his
birth in 1736 was Angouleme, far from the
ancestral home of the Coulombs, who were by
tradition lawyers in the university town of
Montpellier. His mother was authoritarian,
his father a man of strong tradition but
little character. The family soon moved

to Paris, where the young Charles Augustin
began his education. He very soon
announced his intention of becoming a
mathematician, but met with the implacable
opposition of his mother, who wanted him to
train as a doctor. His father, ruined by
unsuccessful speculation, returned to his
native Montpellier, while his mother, witha sizeable fortune of
to disinherit her son
follow the career she
Nevertheless, Charles
leave and, penniless,

her own, threatenedif he refused to
had chosen for him.
Augustin decided to
rejoined his father

at Montpellier. Conflicts between the
generations are not-new in our day, you see.

This decision was to influence his
studies, for the Royal Scientific Society
of Montpellier, founded in 1706, was second
only to that of Paris. Coulomb was admit­
ted at the age of 21 years, after he had
presented a paper on the geometry of mean
proportional curves (1).

Mézieres, the royal military school of
engineering, renowned throughout Europe, was
in principle open to all with sufficient
ability. But in practice, the admission of
a young man not of noble birth was still an
exceptional event, and in 1760, shortly
before Coulomb's entry to the school, a
group of young noblemen came to the atten­
tion of the Principal, in attempting to
correct severely some newly admitted students
of the illusion that their lack of high
birth could be ignored.

The entrance examination, which was
concerned only with mathematics, was set bythe Abbe Camus. It would have been diffi­
cult to reject this very young associate
member of the Royal Scientific Society of
Montpellier, although Charles Augustin
lacked any title of nobility when he entered
Mézieres in December 1760.

Coulomb somewhat neglected the more
routine part of his studies, earning the
severe judgement of the Principal: "Good
conduct, neat execution in drawing; but his
essay n siege tactics is less than medi­ocre 3),



It was the time when kings dreamed of
impregnable fortifications; Louis XV had
decided, after the unfortunate Seven Years
War, to construct a powerful fort in the
Caribbean, on the island of Martinique.
The project amounted to six million pounds,
which I estimate to correspond to 12 to 18
million dollars today.

Because of the illness of several
officers older than Coulomb, he was ordered,
soon after his arrival in Brest, to embark
for Martinique. At 27 years of age, he was
to have the adventure of practically taking
sole charge of an immense project; that of
Fort Bourbon, to be built on the slopes of
Mount Garnier, overlooking the roadstead for
Fort-de-France. It involved retaining
walls 2h feet (7.78m) high, parapets, a
hospital, a water tank, a powder magazine
and food stores. Fig.l shows a plan of
this fort. It was 600 toises (about
1,l66m) in circumference, and 200 toises

Sciences, since the Abbe Bossut nominated
him as his "correspondent". While he was
at Cherbourg, from l77h to 1777, he decided
to enter for the prize offered by the
Academy for the best method of making
magnetic compasses; at that time a division
was beginning to set in between the develop­
ment of scientific theories of electricity
and of magnetism.

Two years later, he was sent to Roche­
fort; he built a fort on the swamp which
surrounded the city. But the slipways of
the shipyards and the frction of wood
against wood on them attracted his atten­
tion, and he was to continue and develop
his experiments on friction, which won him
in 1781 another prize from the Academy (9).

Everywhere we can see how he took
advantage of his location to gain varietyfrom the routine of an officer's work.
Later, he was to write: "For an intelli­
gent young graduate there is no other way8 .(3 gm) in length' along the Shoreline of relieving the tedium and monotony of his
work than to devote himself to some branch
of science or literature completely differ­
ent from his occupation".

His election to the Academy, in 1781,
confirmed his reputation as an engineer,
and the minister of the navy appointed him
to report on a project which was troubling
the government. It was a proposal put
forward by the Parliament of Brittany for
the construction of a system of canals.

Coulomb spent oovcrol months examining
the project on the spot. I have found,
in the Departmental archives of Brittany
(2), a geotechnical profile drawn by him,
in which he shows the depth to bedrock,
which he described as very hard solid rock
beneath natural soil, and in which he shows
that he has surveyed the thickness of this
soil cover at intervals of from l to 15
toises (about 2 - 3Om) (Fig.2).

\

Fig 1 The Fort Bourbon project
Coulomb was in charge of the quarrying _»51,-~- 47'of the stone, the earthworks and excavation, J”°- ' “" Jthe masonry work, the design of the vaults, - ` ­the retaining walls, etc. It was there ;_1 p - _f . --2-_“__ '~f_` ‘ .... 4­that he planned his essay of 1775.

He may have taken with him the textbook ' -'M
of Bélidor (M), (5), which was already MOyears old,and whose inadequacies he laterdescribed. But he was practically without _documentation. Our Geodex Retrieval System Aand our Geotechnical Abstracts were not ` '
available to him!

A _ _ ~ 5' '-'.~',» ~;§,<<-7. ~‘; .. .;,‘.,;~

_ _.»,_,_.._\

Coulomb fell seriously ill in 1767, and 1
again in 1770. In 1772, the fort was large­
ly complete; Coulomb was at last given per­mission to return to France.

For the next nine years, his life was
that of a peripatetic Officer of the Corps
of Engineers.

Stationed at Bouchain, he wrote the
paper of 1773 which we commemorate today:
it gained him admittance to the Academy of

22

Fig 2. Geotechnical profile of a Breton canal,
drawn and signed by Couloxnb

iff/



The French revolution erupted; until
the Terror, it had little effect on the
learned activities of the Academy. But in
July 1793, the Academy had to close;
Lavoisier and Condorcet were led to the
scaffold, and Coulomb went to spend three
years in exile near Blois, where he studied
the movement of sap in trees. He no doubt
agreed with Hdlderlin that "Was wir sind
ist nichts, was wir suchen ist alles"*.

Then he was recalled and made a member
of the Institute, which replaced the
Academy.

In this second part of my talk, I
would now like to examine with you two of
Coulomb's papers:

- the paper of 1773
- his paper on friction.

The lZZ§ paper
You can obtain, if you wish, a reprint

of this paper from the Secretariat of theConference. A translation of it into
English is included in the book by Professor
Heymam published in 1972 (15). "Coulomb‘s
Memoir on statics". The quotations in what
follows are taken from Professor Heyman'stranslation.

Perhaps I can begin by amplifying
Coulomb's title "A note on an application
of the rules of maximum and minimum to some
statical problems, relevant to architec­ture o

The word "architecture" was usual for
the period, since the functions of archi­
tects and engineers were not yet clearly
distinguishable. The expression "maximum
and minimum" denotes a method of variation
between two extremes, which is now funda­
mental in plasticity, and which was applied
by Coulomb to the active and passive thrustof soil.

The plane of sliding considered is Ba
in Fig.3, with CB = a and Ca = x; the
weight of the prism is ¢ = E-3-§, where g
is the density of the soil. The prism is
supported by the force A from the wall,
which is assumed to act horizontally,
equal and opposite to the soil thrust; by

%the/cohesive force b(a2 + xz) (calledcoherence by Coulomb), due to the cohesion
6 on the hypotenuse; and by friction on
the same plane, equal to the normal compo­
nents of ¢ and A multiplied by 1/n.
Coulomb then gives an expression for A
as a function of x; he finds the value of
x for which A is a maximum, and thus
obtains: - a l

X.-'T+81+';1-2­
*"What we are is nothing; what we seek is

all." (Hyperion - a fragment published
in the review "Thalia" by Schiller in
179k-)

(

?

Fig 3 Diagram illustrating the maximum and
minimum argument used by Coulomb
to determine active and passive thrust

Translating this into our modern notation,
by putting 1/n = tan ¢, we obtain the more
familiar expression x/a = tan (g - Q).

Coulomb deduces the corresponding
value of the soil thrust as A = ma2 - el a.
m and Z are functions of n alone, which
can be identified with our usual trigono­
metric expressions:

m=§taI12(&-g) and 0 =2t8I1 (17%-5-).
Coulomb deduces two important corol­lariesz

1. Firstly, if "the depth is required to
which a trench can be dug, the walls being
cut vertically, without them falling in"
it ca%`be found by setting A = O, so that6
a = -E-, which in our modern notation gives

a = gig tan (E + g).
2. "By similar principles, if the depth of
the excavation were given, the angle could
be found at which the soil should be cut so
that it would support itself by its own
cohesion."

Then, Coulomb generalises his equation
to the case of a surcharge, and to a rough



retaining wall, where, as he puts it, "soil
attempts to slip over masonry".

Lastly, he concludes with some comments
which bear the stamp of an engineer, rather
than of a physicist.
l. The cohesion of recently disturbed soilsis nil.
2. "Friction of soil against masonry is not
so large as internal friction of soil."
3. "Often," he writes, "water, percolating
through the soil, collects between the soil
and the masonry and forms a layer of water,
replacing soil forces by the frictionless
pressure of a fluid."

Could not this remark be considered a
first step towards our ¢ = O analysis?

In the numerical examples which he
presents for soils, Coulomb twice considers
the case where ¢ = h5° and c = O. But
where, you may justifiably ask, are experi­
mental measurements by Coulomb of thevalues of cohesion and friction for soils?

In fact Coulomb gives no data on thecohesion of soils. The division of shear
strength into cohesive and frictional com­
ponents may well be based on a comprehensive
reasoning intended to include all materials
from mortar, bricks and stone, through wood,to metals.

Experiments on the tensile strength of
mortar were, however, conducted by Coulomb
in Martinique. He also describes how he
measured the cohesion of stone; for soils
he probably did not have any sufficiently
accurate apparatus for the measurement of
c, and it was not until seventy years later
that Collin ( 6) produced the first real
measurements of undrained cohesive strength
of soil. But the question of the realnature of friction and cohesion in all
materials fascinated Coulomb throughout his
life, beyond the paper of 1775, and the
paper of 1777 on friction. We shall see in
this paper how near one can come to the
truth by reasoning from analogy.
R@PE'__.°P.V.fRj;‘ElC£ (9)

Coulomb begins by warning the reader to
be sceptical of experiments conducted on a
small scale in a scientist‘s study; they
cannot suffice, he says, because the slight­
est irregularity, the smallest particle
between the surfaces in contact, the adher­
ence of some more or less homogeneous parts,
induces large errors in the results. He
distinguishes two very different cases:
lst case: The bodies have been in contact
for some time. The friction between them,
according to Coulomb, can depend on the
following factors:

(a) The nature of the materials in contact,
and of any surface coatings

(b) The extent of the area of contact
(c) The pressure between the surfaces

(d) The time for which they have been
in contact

(e) The prevailing atmospheric humidity.
2nd case: The bodies are sliding one upon
the other with a certain relative velocity.
The possible parameters are (a), (b), (c)
and the magnitude of this velocity. The
experiments he reported here were conducted
on wood and on metal.

Fig.h shows Coulomb's experimental
apparatus. It consists essentially of a
sledge (b), bearing a variable load and
pulled by a cord passing over a ulley,
and sliding on a wooden table (ag. The
sledge is returned by the winch A,
The area of contact can be varied by adjus­
ting the underside of the sledge.

In the first case, Coulomb found that,
for two pieces of wood pressed together,the friction increases rapidly in the first
few seconds of contact, and then much more
slowly. He gives a relation expressing
this increase with time.

In the second case, he finds that
sliding friction is less than sticking
friction after a period of stationary con­
tact; he finds that for elm wood, the
ratio between them is 9.5 to 2.2.

Coulomb gives a large amount of experi
mental data, and from them he draws the
following general conclusions on friction.

The fibres covering the surface of
wood become enmeshed in one another, like
the bristles of two brushes (Fig.5(d)).
If a lateral force is imposed on the uppersurface the fibres of the two surfaces
bend (e5 so as to touch laterally, without
disengaging (f). when the surfaces begin
to slide on the macroscopic scale, the
fibres will become disengaged.

We find in Coulomb's analysis of the
friction of wood some close analogies with
the phenomena which concern us today:

1|'f “C C ’P !_..sw »‘
_ 'ri __ __,_,_,
, # A ~+ I‘nad .

, .~`;m,s;;;;s ,_ . -3* ­
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Fig 4 Coulomb's experimental apparatus for
measuring the friction of wood
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Fig 5 Coulomb's interpretation of dilatancy
in the friction of wood

dilat cy; the increase of strength withtime ?3h1ch our late colleague Dr.BJerrum
called "time-hardening"); the decrease infriction to a residual value as the move­
ment continues, and the effect of scale,
also remind us of some of our modern ideas.

At the Secretariat, you can obtain a
complete text of my lecture with further
details of these two papers, as well as
Coulomb's paper on underwater excavation,
which was hl§J%?&EZ? _______

In 1802, Coulomb presented his last
paper to the Academy, on magnetism. He
was in his 67th year. Napoleon had made
him Inspector General of Public Instruction.
But his health had been increasingly
affected by his work and by repeated bouts
of fever. He lived on the Left Bank, on
the Quai de la Monnaie, near the Institute;
in his modest apartment he conducted his
last experiments in electricity, and stayed
in a room facing the courtyard because, he
said, it was quieter there, and the vibra­
tions from passing carriages in the streetdid not shake his torsion balanace.

Where did his thoughts turn in the
closing years of his life? What a strange
destiny he had: he had wanted to be a
mathematician; half disinherited by his
mother who wanted him to be a doctor, he
became an engineer, and then a physicist.
Born under the monarchy, when only those
privileged by birth had access to the'Grandes Ecoles", he succeeded by his own
talent in forcing an entry for himself to
the greatest of them all. The great gust
of liberty from the revolution brought him
high hopes; but in the excesses which
followed it, he lost his friend Lavoisier.
when calm returned, he fought for promotion
based on ability alone. Dreaming of
liberty, he died in 1806 at the age of 70,
shortly after the coronation of the Emperor.

Did he foresee the extraordinary devel­
opments which were to come in the applica­
tions of science to industry? Did he ever
think how many suffices might follow his
symbol c for cohesion? Could he have
guessed that one day we would build earth
dams 300m high? It has been said that
all those who have distinguished themselves

by new insights have shown the germ oftheir discoveries in their first work.
Is it possible that in his last days, he
thought of his engrossing work as an
engineer under the Caribbean sun, or remem­
bered his fascinating research on soil
mechanics and the strength of materials?

Fort Bourbon has withstood the passing
of two centuries (Fig.6), but it never
served any useful purpose. what does it
matter? The value of the work lies not in
itself, but in the developments to which ited.

Fig 6 The remains of Fort Bourbon

We can say with satisfaction that,
although Coulomb's work in soil mechanics
is less well-known, it was the outstanding
work of his youth, it never ceased to pre­
occupy him, and it opened the way for him
to other fruitful fields of enquiry.

Can we not draw from his life the
lesson that a broad scientific education
is essential for the creativity of the'
engineer and the physicist, and that the
latter must have gifts both for intuitively
finding the principal parameters in his
gxperiments, and for the observation ofac s.

_ It was Lenin, Mr.Chairman, one of your
eminent compatriots, who said: "Facts are
stubborn; the truth is always tangible."
Apparently indifferent to social events,
Coulomb applied this maxim to his life as a
physicist and engineer.

At the opening of this conference,
Coulomb has something valuable to say to us
I shall be happy, Ladies and Gentlemen, if
I have been able to interpret him to you so
as to convey his essential message.
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