




















7

MEDITATIONES
DE CALORIS ET FRIGORIS CAUSA
AUCTORE MICHAELE LOMONOSOW

[PA3MBILLIAEHHA
O TMPUYUHE TEIMAOTH U XOAOJA
MHXAUAA AOMOHOCOBA]



=HIJK1ILM LINO 1PQRNHKR SINRTTRLOL 1TNU LHSOT V1K LONOHL
OKRQNRJS1L QHIITQOSNW IR/SH OIHLLHL QJSQRVROSNW TRIRQ1 HX QY
\1L HIIRTJ TQRSNRIIH1 VKJTRIROSNW 01KKOL QKI\KRT 1N JHIRXRT RQN
LHI1HNOL 1PQHSX1TQRN3 ~OR\OT QI1TTHSNR\OT QHIJK XRLRSORNOK
VKIXOQNOT R/SRT NHSX1L 1PNRS/ORNOK _JKKJ QHIJK1 QJSQIVNIW Q.
VJKH ]11 RS VHKN1T RST1STR\RI1T K1TJIONH V1K “a,b XRTTRVHSNOKW ]
RS QRS1K1T OHNRTQOSNW HON X1\RIRNHNH VHKNROL QJYH1TRJS1 IR"O
61SRMO1 QJKVJKOL /1S1IKHNRJW ]JRNHW ]J1/AINHNRJW O01KL1SNHNRJW V
K10HQNRJ QHIJK1 VKJLJJISNOKW OKR/JK1 KINHKXHSNOK 5P ~OR\OT
JLSR\OT 1]JRX1SNRTTRL1 VHN1NW
cOJSRHL HONI1L LJINOT TRS1 LHN1KRH OR1KR
SJS VINITNW S1Q1TTOL R/RNOK 1TNW QJdR

e +

COHL]RT HONI1L RS QJKVJIKR\OT QHIRXRT VI1KOL"O1 SOIIOT LINOT
JRTO V1IKQRVRHNOKW NHL1S V1K 1001QNOT TH1VROT T1 LHSRO1TNHN
01KKOL HX R/SRNRJS1L VKJV1 QHI10HQNOLW IRQ1IN HX JQOIOL "OR1TQ1K
JIRXIHNOKW QJKVJIKH NHL1S TR\R HXLJNH HIRH OOSXRNW HIRH RS JHVJ
K1TJIIRNW YJQ 1TNW VHKNR\OT 1JKOL RS LINOL 1PQRNHNRTW TR\R "OJ

! "I #HS% &



fogh ilj'k! Imnbo g!W f! bp&! "M n!mqgrst’b ou tnl[
sbglb"U ! nm’l"g!,! jbglu jrvl o!,jbn’w ouW tbjbn! m™,![
i’bou p&"bgb"3 pjl rt'jb vjb"gu !q !,gin! p!lun&uw ou
lovjx3 sb&bm! g'v’&In’b ou ! pjlvinxn’glu f'o x"l | ol&h[
oxX'l rt’j™"IW T bo&l i pjbvjT hw | bp&! ™ r"bghk’b ou
| pjllmnbtbggxy !'gh n vlgzb v!gzn ,Jogb “&bbW nl!o[
pilgun bp&! W b& & pjbnj’{’'w ou n gbfrno nl b&hgxb
f'olzx IjoobIln’w ou p! n!mtrirw I&l jJop’t'w ou n pbpb&W
I& n gli g'o!&hv! r'bghk’b ou ol& ozbp&bgluw f! gl
p&nuou vigbzW m’jlstbglb b&W simghW pjlimj o “glbw
gj'sbglbW ,glbglb rov!juw ou bp&! 'wW m™bt&uw ou i!&![

t'"  m nob,! |!,! o'nbjkbgg! 'fbnltg!W f!
" # $ AVARYAY
tnisbglb gb "lsb pjtloiltlth gbm " bjllw ! gb!gi'tl"'wW
flgx " % &
$ 1)
e +

i'u n Mjufli b&'i g!&hkby f'ohw g nlt gb m™b g!
vvil &lg! tnisbgluw “vinlb nob ‘vl !fbgh fo! !qg’jr[
sin"bou p! pjlimn!tl"x" tbyo nlu" “vW sb&bm!W g',jb b
pifl t! g'v'&n'gluw v'sbou g ,&'m gi'tu{l"ou n p!vib3

M 1t vivinx' I"bgb" "x p!gl"’b" | g!&bb g pjusbggrw bb ol&WW
Igxfg! g°mxn’b"rw !,gb"



-10 Tpyavt no usuxe u xumuu 1747—1752 .

motum alicujus materiae inesse ostendit. Equidem non ibi motus
adeo negandus est, ubi nullus in oculos incurrit: quis enim
negabit, vento impetuoso sylvam perflante, folia arborum et
ramos agitari, licet e longinquo spectans nullum motum visu
assequeretur? Quemadmodum vero hic ob distantiam, sic in
corporibus calidis, ob tenuitatem particularum motae materiae,
agitatio visum effugit: in utroque enim casu angulus visionis
tam acutus est, ut neque ipsae particulae sub eo constitutae,
neque motus earum videri possit. Sed neminem nisi qualitatum
occultarum patronum aliquem fore arbitramur, qui calorem, tot
mutationum instrumentum, otiosae cuidam et omni motu, adeoque
-et vi movendi destitutae materiae tribuat.

§ 3

Quoniam vero corpora duplici motu agitari possunt, totali,
-quo, quiescentibus juxta se invicem partibus, totum corpus
mutare continuo suum locum, vel intestino, qui in mutatione
situs insensibilium partium materiae concipitur; et quia totali
saepius pernicissimo nullus, et nullo magnus calor observatur;
patet ergo calorem consistere in motu materiae intestino.

§ 4

Materia in corporibus duplex est, cohaerens, nempe quae
-cum toto corpore movetur et impetum facit, atque fluminis instar
poros illius interlabens. Quaeritur itaque, quaenam €arum in
motu constituta calorem gignat. Huic quaestioni ut satisfiat,
-excutienda sunt palmaria phaenomena, quae circa corpora calida
observantur. Ea vero consideranti occurrit: 1) calorem in cor-



Pasmvliiunenus o npuvune TENAOTHI U X0A0AA un

‘0ZHAaKO OAHH Tera, NPUABHHYTbie K HEMY, OHO IAAaBHUT, APYTHe —
npeBpalllaeT B mnap; T. €., NPUBOAS 4YacTHUbI HX B ABHAKEHHE,
‘OHO TeM CcaMbIM IIOKa3blBaeT, YTO M B HeM HMeeTcs JABHEEHUE
Kakoi-To MaTepun. Beab HeAab3ss oTpULaTh CYILECTBOBaHHE ABH-
KEHHs1 TaM, I'Ae €ro He BHAHO: KTO, B cCaMOM jeae, Gyaer
oTpMiaTh, 4TO, KOTAZa Yepe3 Aec NPOHOCHTCA CHAbHBIH Berep,
TO AHCTbA M CYYKH JAepeB KOABIIATCA, XOTS NPH paccMaTpH-
BaHMM M3JaAH M He BUAHO ABMKEHHMA. 1OYHO TaK Xe, KaK 34eCb
BCA€ACTBHE pACCTOSHHMA, TaK U B TeNABIX TeAaX BCAEACTBHE
MaAOCTH YacCTHL ABHAYLIelcA MaTepuH ABHAKEHHE YCKOAb3aeT OT
B30opa; B 06OMX CAydYasix YroAa 3peHHsA TaK OCTP, YTO HeAb3d
BHAETb HHM CaMbIX YacCTHL, PacHOAOXKEHHBIX DOJA STHM YIAOM,
HM JABu:ikeHus ux. Ho Mbl cumTaeM, YyTO HHKTO — pa3Be YTO OH
fApUBepXKeHel CKPBITHIX KauecTB— He OyJeT TENAOTY, HCTOYHHMK
CTOAbKHUX M3MEHEHHH, MPUNIKCHIBATD MAaTEpHUH CIOKOHHOM, AumleH-
HO# BcsAKOro ABHXKEHHS, a CACAOBATEABHO, U ABUTATEAbHOH CHADI.

§3

Tak kak Teaa MoOryr ABMraTbCsi ABOSKHM JBHKEHHEM —
06WuM, Ipu KOTOPOM BCE TEAO HENpEPbIBHO MEHSET CBOE MECTO
TpH NOKOAIIUXCA APYT OTHOCHTEABHO ApYTa 4acTAX, U BHYMpeH-
HUM, KOTOPOE eCTb NEpEMEHa MeCTa HeYYBCTBHTEADHBIX YaCTHL
MaTepud, M TaK Kak Ipu camMOM ObicTpoM oOILeM JABHXKEHUH
4acTo He HabalojaeTcsi TEmAOTbl, a NP OTCYTCTBHHM TAKOBOTO
ABHKeHHs Habalogzaercs 6oablias TENAOTa, TO OYEBHAHO, YTO
'‘menAoma cocmoum 80 SBHYMpeHHeM JBUMKEHUU Mamepuu.

§ 4

B 1erax marepus ABOSKOro poja: C8L3QHHAS, UMEHHO ABH-
AylWascs ¥ NPOM3BOAsILAs HallOp BMECTE CO BCEM TEAOM, H 1IpoO-
mexarwas, nogo6Ho peke, yepes nopni neppoii. Cnpamusaercs,
KOTOpas M3 HHUX, HpUBejeHHas B ABHXEHHWE, IPOM3BOJUT Tel-
Aory? Uro6pl oTBeTHTD Ha STOT BONpOC, HaA0 o6paTHTbCH
K TAQBHBIM ABAEHMsAM, HabAlOZaeMbIM AAsi ropsuux Tea. Paccma-
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poribus eo majorem existere, quo- cohaerens eorum materia est
densior, et contra. Ita laxior stupa flammam concipit magnam
quidem, sed aestu multo minore praeditam, quam, ubi illa stric-
tius compacta incenditur. Stramine, quod in mitem flammam
alias expandi solet, fertilium Russiae camporum, sylvis caren-
tium, incolae lignorum instar utuntur, in densos et crassos ruden-
tes contorto; ligna porosiora leniore aestu ardent, quam quae
solidiora sunt, et carbones fossiles lapideam materiam poris suis
continentes validius urunt, quam carbones lignorum vacuis inter-
stitiis spongiosi. Denique aér inferioris atmosphaerae densior
aura superioris, majore, quae ambit, afficit tepore, quam illa,
ut calidissimae valles montibus aeternam glaciem sustinentibus
cinctae loquuntur; 2) constat corpora densiora sub eodem volu-
mine plus materiae cohaerentis continere, quam interlabentis.
Quoniam autem ex legibus mechanicis notum est, quantitatem
motus eo majorem esse, quo copiosior est materia mota, et
contra; itaque si caloris ratio sufficiens posita esset in motu
intestino materiae interlabentis, corpora rariora, ob majorem
copiam in poris eorum materiae interlabentis, majoris caloris
capacia essent, quam quae densiora sunt. Verum quoniam contra
quantitas caloris respondet potius materiae corporum cohaeren-
ti, patet igitur caloris rationem’sufficientem contineri in motu
corporum intestino materiae cohaerentis.

8§ 5

Confirmatur haec veritas actione coeiestis illius ignis, causti-
carum ope machinarum corporibus impressi, qui, remoto foco,
eo diutius in illis vivit, quo magis sunt solida, ita ut in raris-
simo illorum a&re nullum sensibile tempusculum duret.  Accedit
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TpUBAIOIUEMY HX SCHO, YTO 1) B Terax uMeeTcs TeM GOAble
TENAOTbI, YeM IIAOTHEE MX CBA3aHHasA MaTepHus, U Hao6OpOT.
Taxk, ppixaas makas 3aropaercs 66AbUIMM IAGMEHEM, HO AAIOLIUM
ropasio MeHbllle xapy, YeM OHa ke, cxarasd 6oAaee IMAOTHO.
Coxromoro, kOTOpasi B OGBIYHBIX YCAOBUAX TOPHT AErKHM IIAaMe-
HeM, o6uTaTeAm mnAOZopoaHbIXx ob6aacreli Poccum, AnmenHbIX
A€COB, MOAb3YIOTCS BMECTO JAPOB, NpPeABapUTEAbBHO CBA3aB ee
8 NIAOTHblE, TOACTbie %TyThl. Boaee mopucroie zposa npu ropenun
AalOT MeHblle )xapa, 4eM Goaee NAOTHbIE, a HCKONIAEMble YTAH,
coZepxalgie B CBONX NOPaxX KAMEHHCTYIO MaTEpHIO, HIPOM3BOAAT
60aee cHAbHDbIH Xap, YeM JpeBecHble YIAH, HMeOLIKe, Hanozo6ue
ry6oK, mycTbie IPOMEXYTKH. 3aTeM, BO3AYX HUxHeH aTMocdepsl,
KOTOpbIli NAOTHee BO3Ayxa 6oaee BbICOKOH aTMocgepni, Goaee
YeM nocAeaHuii corpeBaeT ofTekaemble UM TeAa, KaK CBHJAE-
TEAbBCTBYIOT TEIAble AOAHHBI, OKPY:KEHHble IOKPBITHIMU BEUHbIM
Abgom ropamu. 2) Boaee nroTHble Teaa B TOM ke o6beme
cojepxaT, KOHeYyHO, GoAblle CBS3aHHOH MaTepHH, YeM NpPOTe-
karoweit. A Tak Kak M3 3aKOHOB MEXaHHKHM M3BECTHO, UYTO KOAH-
4YecTBO JBHXKEHHsI TeM 3HauHTeAbHee, yeM 6GoAablilee KOAHYECTBO
MaTepud HaxXOAUTCH B ABHXEHHM, M Haobopor, TO ecau 6bl
AOCTATOYHOE OCHOBaHHE TENAOTbl 3aKAIOYAAOChb BO BHYTPEHHEM
ABHKEHHUHM NpoTekawoweil maTepun, 6oree pejkue Teaa, B mopax
KOMX HaxoauTcs 6oAblMil 3amac nporexamwlleil MaTepuH, ZOAKHbDI
6bIAM 6b1 06AaZaTh GoAblLIedi eMKOCTbIO AASI TENAOTHI, UueM Goree
naoruvie. Ho Tak kak, Ha060pOT, KOAMYECTBO TEMAOTHI CKOpee
COOTBETCTBYET KOAMYECTBY CBA3aHHOH MaTepHH TEA, TO OYEBHAHO,
Y4TO JOCMAMO4HAS TPUYUHA MEeNAOMbl 3QKAI0HAemCs 80 BHY-
mpeHHeM JBuieHUU CBI3QHHOU Mamepuu mea.

§5

dra ucTHHA NoOATBepaJAaeTcs JAelicTBueM HeGecHOro Oru,
HanpaBAsSEMOTO Ha TeAa 3amHUraTeAbHbIMH nmpubopamu: no yaa-
AeHHM 43 (OKyca STOT OrOHb B HHUX COXpaHseTcs TeM JOAbIIe,
yeM OHM INAOTHee, TaK YTO B CaMOM pa3pexeHHOM K3 TeA —
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insuper, quod pro diversa corporum gravitate atque duricie
diversus deprehendatur, ita ut ejus intensionem ponderi corporis.
cum ratione cohaesionis partium illius conspiranti proportionalem
esse experientia edocuerit, manifesto indicio, cohaerentem mate-
riam corporum materiam caloris eorum esse. Quamvis autem
materia cohaerens duplex sit, propria, ex qua corpus constat,
et peregrina, quae in spatiolis a propria materia vacuis hospi-
tatur; verum tamen quoniam utraque cum ipso corpore movetur,
et in unam massam coaluit, fieri profecto non potest, quin pro-
pria in motum calorificum exagitata, eodem simul moveatur
peregrina, et vice versa: quemadmodum spongia calida frigi-
diorem aquam in poros receptam calefacit, et vicissim, calidior
aqua frigidiorem spongiam.

§ 6

Motum intestinum triplici ratione fieri posse concipimus; ni-
mirum 1) si particulae corporis insensibiles locum continuo
mutant,- vel 2) in eodem loco persistendo continuo gyrantur,
aut denique 3) per insensibile spatiolum insensibili tempusculo-
ultro citroque continuo agitantur. Primum genus progressivi,
alterum gyratorii, tertium tremuli® motus intestini nomine salu-
tamus. Rursum itaque ratio reddenda est, a quonam istorum
motuum calor proficiscatur. Quod ut appareat, principiorum loco-
sequentia ponenda sunt. 1) Eum motum intestinum caloris
causam non esse, si quem in quibusdim corporibus calidis
nullum esse fuerit demonstratum. 2) Nec eum motum intes-
tinum causam caloris existere, quo praeditum est corpus
minus calidum, quam aliud, quod eodem motu caret.

2 B opuiunaie owubouno alterum tremuli, tertium gyratorii.



Pasmviusnenus o npuuune TenaoTvi u xo0a04a 5

BO3JyXe — OHa He OCTaeTcsi HM Ha MaAelillee OLIyTHMOE BpeM:.
Cioaa ke mnpuCOeAHHAETCHA, UTO TENAOTAa OKa3blBAETCS pasAHY-
HO#, B COOTBETCTBHH C Pa3AMYHOH TAXKECTDIO U TBEPAOCTDBIO TEA,
M ONBIT MOKa3bIBaeT, YTO HHTEHCHBHOCTb €€ NpONOpLUHOHAAbHA
BECYy TeAa, COOTBETCTBYIOLIEMY CTENEeHH CLEeNAEHHS ero yacrei, —
OuYeBMAHOE YKa3aHHe Ha TO, YTO CBsA3aHHas MaTepus TeA ecTb
MaTepusi ux Tenaotol. Wl XoTs cBa3aHHas MaTepus ABOsIKa — -
co6CTBEHHAass, U3 KOTOPOH COCTOMT TEAO, M TMOCTOPOHHSAsA, HAaXo-
ASIascsA B NyCTOTAaX, AMLIEHHbIX COGCTBEHHOH MaTepuH, — 0AHAKO,
TaKk Kak o6e ABMUAYTCA BMECTE C CaMHM TEAOM H COYETaAHCh
B 04Hy ofwyio maccy, To He MoxeT 6biTb, YyTO6bI mMpu BO36y-
XKJeHHH cOoGCTBEHHOH MaTepuH K TENAOTBOPHOMY JABHKEHHIO He -
npuxoAWAa B TaKoe XKe JABHXKEHHE I[IOCTOPOHHAA MaTepus,
u Hao60poT, —N0Z406HO TOMY KakK TemAas rybka HarpeBaeT mpo-
HHKAOWYy0 B Nopbl ee 60ree XOAOAHYIO BOAY H, 06paTHO, 6oree
Temaas Boja corpesBaeT 6oaee XOAOAHYIO Ty6Ky.

§ 6

BuyTpennee ABuxenue Mbl NpejCTaBAsieM ceGe NMPOHCXOZAs-
UM TpPOosAKHUM o6pasom: 1) HeuyBCTBMTEAbHblE YACTHUbI Hempe-
PbIBHO M3MEHSIOT MECTO, HAM 2) BpPalllaloTCs, OCTABasACh HA MECTE,
MAH, HakoHel, 3) HENpepbIBHO KOAEGAIOTCS B3aj M BHEpeA Ha
HEYYBCTBMUTEABHOM MPOCTPAHCTBE, B HEUYBCTBHUTEAbHbIE NpOMe-
xyTkn Bpemenu. [lepsoe Mbl Ha30BeM mocmynameibHvLM, BTO-
poe BpawameibHbIM, TpPETbe KoiebameibHolM® BHYTPEHHUM
ABHXEHHEM. Tenepb CAEAYyEeT pacCMOTPETb, KOTOPOE XK€ U3 ITHX
ABMKEHHH NPOU3BOANT TenAoTy. UTo6bl 9TO BLIACHATDH, MbI NpH-
MEM 3a. OCHOBY cAeayiowue noroxenus. /) To sHympenmee
ABUKeHUe He eCMb MPUYUHA MenA0mbl, Omcymcmsue kKOmopoio
6yaem gokasano 8 wpsuux merax. 2) He ssasemcs npuuu-
HOIl MmemaAombl U MO BHYMpeHHee ABUKeHUe, KOMOPOe UMeemCS
Yy meaa meHee 10psvero, ueM Jpyroe meAo, AUULeHHOe 3MO0 -
ABUMEHUST. ’

Ry

f

® B oputunaae owubouno BTopoe Kore6aTeAbHbIM, TPETHe BPANIATEABHEIM . .
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§ 7

Corporum liquidorum particulae tam levi nexu inter se cohae-
rent, ut diffluant, nisi duro aliquo corpore cohibeantur, atque
nulla fere vi externa opus sit ad tollendam earum cohaesionem,
sed sponte sua divelli, a se invicem recedere atque motu pro-
gressivo moveri possint. Unde fit, quod nulla signa durabilia
liquoribus imprimi queant, sed omnia momento obliterentur.
An progressivus intestinus motus in omni corpore liquido, etiam
gradu caloris vitalis, frigidiore, actu fiat necne, non hic disqui-
rimus, cum proposito nostro satisfactum iri non dubitemus, si
ostenderimus dari casus frequentissimos, in quibus ille clarissime
patet. Idcirco solutiones salium in aqua primo in medium pro-
ducimus. Fit enim lege constanti, ut aqua ad sensum quieta
manui sensibile frigus imprimens salem marinum, nitrum, salemve
ammoniacum in medio fundo vasis positum solvens, eum quaqua
versus distrahat per totum sui volumen. Quod cum fieri alias
nequeat nisi aqueae particulae abreptas salinas moleculas a
frusto salis removeant; satis ergo elucet aqueas particulas ipsas
motu progressivo ferri, ubi salem aliquem dissolvunt. Idem
contingere in argento vivo, cum metalla corrodit et particulas
eorum distrahit, in spiritu vini, cum tincturas ex vegetabilibus
elicit, nemo ibit inficias.

§ 8

Contra autem particulae corporum solidorum, praesertim
duriorum inorganicorum, tam arcto nexu vinctae deprehenduntur,
ut vi externae eas dividenti admodum resistant: quamobrem
fieri non potest, ut sponte sua rupto cohaesionis vinculo a se
invicem recedant et motu intestino progressivo ferantur. Unde
fit, quod etiam subtilissima signa illis incisa per saecula durent,
nec nisi continuo usu aut aéris injuria, aut denique corpore
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§7

YacTuupl XHAKHX TEA CBA3aHbl APYr ¢ Apyrom Tak caabo,
4YTO pacTeKaloTCsA, €CAH He CAEPAHBAIOTCA KaKUM-AH60 TBEepAbIM
‘T€AOM, U He TpebyeTcs MOYTH HHKAKOH BHewHeH CHABI, YTOGbI
YHUUYTOXUTb MX CLENAeHHe, HO OHM MOTryT CaMONPOU3BOADHO
PacXoAuTbCA, YAAAATbCA APYr OT Apyra W ABHTaTbCA IOCTyma-
‘reabHO. [losToMy Ha XMAKOCTM HeAb3si 3ameyaTAeTb IOCTOSH-
Hble 3HaKM, HO BCe€ OHH MIHOBeHHO ucuesaioT. Mmeercs Am
HaAMLO B KaXJAOM XHAKOM TeAe, Jaxe 6Gonree XOAOZHOM, yeM
KU3HEHHbIH ypoBeHb TeNAa, BHYTPeHHee IOCTYNaTeAbHOE JABH-
XeHue UAM HeT—He 6yaem 3Jech HCCAeAOBaTb; Mbi HE COMHe-
BaeMcCs, YTO AAs Hame#d LEeAM ZOCTaTOYHO GyAeT mokasarb, YTO
€CTb OYeHb MHOTO CAy4YaeB, B KOTOPbIX OHO NPOSBASIETCS COBEp-
menno sicio. JAAsi aToro HauHeM mpexAe BCEro C PacTBOPOB
coaeit B Boge. Hensmenno nabarozaercs, uto Boja, Ha olylue-
HUE COBEpIIEHHO CNOKOHHas, coobllaroluas pyKe Oy THTEAbHbIH
X0A0J, pacTBOpssA NOMelleHHble Ha JHO COCYJAa COAH — MOPCKYIO,
CEAUTPY, HAIlaThipb, — Pa3HOCHT MX MO BCeMy cBoeMy o6bemy.
A Tak KaK 9TO MOXET NMPOMCXOAUTb AMIIb €CAH YaCTHLIbI BOZAbI
VAAASIOT MOAEKYABI COAH, OTOpBaHHble OT KycKa, TO BIIOAHE
OYEBHJHO, YTO CaMH BOJAfAHbIE YaCTHIIbl ABHAKYTCS NOCTYIaTEAbHO,
KOrja pacTBOPSAIOT Kakyo-An60 coab. To ke —HUKTO He CTaHET
OTpUUATh 3TOro — MNPOUCXOAUT U B PTYTH, KOTAa OHa pa3bejaer
METaAAbl M Pa3HOCHT HX YaCTHLbl; B BUHHOM CIIHPTe, NPH M3BAE-
YEeHHH MM KpacsLUX BellecTB M3 pacTeHHil.

§ 8

Hao6opor, yacTuunl TeBepabix TeA, ocob6eHHO 6oAee TBEPABIX
HEOPraHWYecKUX, OKa3blBAIOTCA COEAMHEHHBIMH TaKoO# TecHOH
CBfI3bI0, YTO SHEPrHYHO CONPOTHBAAIOTCSA BHEIWIHEH cuAe, cTpe-
Msweldcs MX pa3besuHHTb. BcaeACTBHE 3TOro MM HEBO3MOKHO
CaMONpPOU3BOABHO, pa3pyUIMB CBsI3b CLENAEHHS, OTOHTH Apyr
OT Apyra M ABHUTraThCsS BHYTPEHHHUM MOCTYNAaTEAbHBIM ABHAKEHUEM.
TTosromy aaxe camble He3HauMTEAbHBIE 3HAaKM, BbIpE€3aHHbIE Ha

2 JlomoHocos, T. II
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ipso in statum fluiditatis reducto obliterentur. Magnum his mo-
mentum affert aurum, quod superficiei utensilium ex argento
fabrefactorum inductum per longum tempus eidem adhaeret,
nec nisi frequenti usu diminuitur. Contra vero momento tempo-
ris superficiem relinquit et per totam argenti massam distrahi-
tur, quam primum res ex eo facta et deaurata igne funditur.
Haec omnia manifesto indicant particulas corporum solidorum,
praesertim duriorum et inorganicorum, motu progressivo haud
moveri.

§ 9

His ita comparatis, consideremus primo vas aliquod argen-
teum, seu aliam rem ex ejusmodi metallo fabrefactam, auro
obductam et subtilissimis signis incisis caelatam, ad eum gradum
calefactam, in quo aqua ebullire solet. Videbimus aurum in
superficie inconcussum, signa nec minimum immutata, ipsam
duriciem corporis eandem persistere, eaque separationem insen-
sibilium particularum prorsus excludi. Hoc autem clarissime
ostenditur corpus posse esse magnopere calidum sine motu
intestino progressivo. Secundo conferemus durissimum aliquem
lapidem, ex. gr. adamantem, qui ad gradum liquefacti plumbi
calefactus est (quod saepius sine damno et ulla mutatione gem-
mae artifices eum polituri facere solent), cum aqua utcunque
frigida salem solvente, eoque ipso frigidiore facta, vel cum
mercurio argentum corrodente; priorem inveniemus sine motu
intestino progressivo calidissimum, posteriorem eodem motu
agitari, calorem tamen adeo exiguum in se prodere, evidentis-
simeque ostendere, saepius fieri, ut corpora motu progressivo
intestino praedita multo minus calida sint iis, quae eodem motu
destituuntur. Ex his autem vi principiorum superius (§ 6) alla-
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HHMX, COXPaHJIOTCS BEKaMH W YHHUYTOXAIOTCH AHIIb OT IOCTOSH-
HOTO YNOTpe6GAeHHMS, HAH OT AeHCTBHA BO3AYXa, HAH OT MEPEXoia
€caMoro TeAa B KHMAKOE COCTOSAHME. B 3TOM OTHOWIEHMH XOpO-
IIMM Z0Ka3aTEeAbCTBOM CAYXKHT IPUMEP 30A0Ta, KOTOPOE, 6y Ayuu
HaHECEHO Ha IIOBEPXHOCTb cepebpsHbIX H3jeAuil, Joaroe Bpems
OCTaeTca Ha Hedl M CTHPAeTCA TOABKO OT YaCTOro NOAb3OBaHHS.
Hao60poT, 0HO MrHOBEHHO OCTaBASET MOBEPXHOCTb M Paclpo-
cTpaHseTcss MO Bcell macce cepebpa, KaK TOAbKO cepeGpsiHas
NO30AOYEHHas Bellb NAAaBUTCA Ha orHe. Bece 3T0 scHO mnoka-
3bIBAE€T, YTO YaCTHUbI TBEPAbIX TeA, 0cO6eHHO 6oaee TBEPABIX
U HEOpPraHH4YE€CKHX, HE HUMEIOT NMOCTYNaTEAbHOro ABHKEHH.

§9

YcTanoBuB 3TO, pacCMOTPUM, BO-NEPBbIX, KaKOH-HUGYADL
cepebpsAHbIE cocyA HMAM JApYyroii npeaMeT M3 STOro MeTaAAa,
MOKPBITHIH 30A0TOM M CHabGXEHHbI caMbIMM MEAKHMH BbIpe3aH-
HbIMH 3HaKaMH, HarpeTbli A0 TaKoH cTeNneHH Tenaa, NpH KOTO-
poit kunuT BoAa. Mbl YBMAMM, YTO 30A0TO Ha NOBEPXHOCTH
OCTaeTCsl HEe3aTPOHYTbIM M 3HAaKM HHMAAO He HM3MEHHBIINMHCSH;
camas TBEpPAOCTb COCyJAa OCTaeTcs NpexHel, H 9TUM COBEPLIEHHO
HNCKAIOUEHAa BO3MOXHOCTb OTJAEACHUS HEUYBCTBHTEAbHbIX YaCTHL.
Orcioza COBepIIEHHO OYEBHAHO, YTO TEAO MOKET GbITb CHABHO
Harpero 6e3 BHYTPEHHEro NOCTYNATEAbHOrO ABUxeHHs. Bo-Bro-
pPbIX, CpaBHUM KaKO#-HHOYAb OueHb TBepJAbiii KaMeHb, HallpHMep
aAMa3, HarpeTblii 10 TeMIIePaTypbl NAaBAeHUs cBUHLA (4TO MacTepa
4acTO AeAalOT, cO6UpasiCh ero MAHPOBaTh, 6€30 BCIKOTO BpeAa HAH
M3MEHEHHS AParoleHHOro KaMHs), C JOBOAbHO XOAOAHOIO BOAOIO,
pacTBopsiioluell CoOAb 1 TeM caMbiM ellle 6oaee oxaaxJialolieiics,
MAH CO PTyTblo, pasbejawoiweii cepebpo. [lepsoiii Mbl Haligem
oueHb TropsuuM 6e3 BHYTPEHHEro IMOCTYNAaTEAbHOTO JBHXKEHMS,
a BOJa U pTYyTb, oOOAajaloliHe TaKUM ABHKEHHUEM, NMOKa3bIBAIOT
OYeHb MaAyI0 CTEeleHb TEMAOTHl. DTO CaMbiM HarAsiAHpiM o6pa-
30M CBHJAETEABCTBYET, YTO BECbMa YacTO TeAa, obrajawowune

2%
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torum sequitur motum materiae cohaerentis intestinum progres-
sivum caloris causam non esse.

§ 10

Ex definitione motus intestini tremuli (§ 6) clare perspicitur,
llo corporis partes agitante, ipsas cohaerere non posse. Quam-
vis enim distantiae, quibus subtilissimae vibrationes absolvuntur,
sint maxime exiguae, fieri tamen non potest, quin particulae a
mutuo contactu recedant, et plerumque extra illum versentur.
Ad sensibilem cohaesionem partium corporis requiritur non
interruptus earundem mutuus contactus; corporis ergo partes
nulla cohaesione sensibili vinciri possunt, si illae tremulo intes-
tino motu concutiuntur. Verum quoniam pleraque corpora ad
ignitionem usque ustulata fortissimam partium cohaesionem con-
servant; idcirco patet calorem corporum a motu intestino
tremulo materiae cohaerentis haud proficisci (§ 6).

§ 11

Remotis igitur progressivo et tremulo intestinis motibus,
necessario sequitur calorem consistere in motu intestino gyra-
torio (§ 6) materiae cohaerentis (§ 4), necesse enim est, ut
cuidam ex tribus tribuatur.

§ 12

Quaeri autem hic potest, utrum particulae corporum solido-
rum durante firma cohaesione mutua juxta se invicem gyrari
possint. Huic quaestioni ut satisfiat, sufficit in mentem revocare
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BHYTPEHHHM NOCTYNAaTEAbHbIM JABHAEHHEM, HarpeTbl ropasjo
MeHblIe, YeM Te, KOTOpble He O6AajalOT TaKOBLIM ABUKEHHEM.
Orcioza, B cury moroxeHuil, NpuBeAeHHBbIX B § 6, caeayer, uTo
BHYMpeHHee MOCMYNameAibHOe JBUKeHUe CBASAHHOU Mamepuu
He ecmb NMPUMUHA MeEITAOMYL,

§ 10

Hs onpeserenns BHyTpeHHero KkoA€6aTEAbBHOrO ABHKEHHS
(§ 6) scHO BUAHO, YTO NPH TaKOM ABHAEHHWM YACTHIbI TEA He
MOTyT 6biTb B CLUENAGHHH JPYT ¢ ApyroM. XOTS pacCTOSHUSA,
B KOTOPbIX COBEPINAIOTCH MX KpaliHe MaAble KoAeGaHus, BecbMa
HE3HaUHTEAbHbI, 0JHAKO HEBO3MOKHO, YTOGBI NIPU 3TOM YaCTHIbI
He AMIIAAMCh B3aHMHOTO KacaHMs M MO GOAblIeli YacTH He oOKa-
3biBaAMCh BHe ero. /JAs OIIYTHTEABHOTO CIENAEHHs YacCTHIl
Tera TpebyeTcs HeNpepbiBHOE B3aUMHOE CONPHKOCHOBEHHE HX;
CA€JOBATEAbHO, YaCTHLBI TeAa HE MOrYyT HaXOAMTbCH B OIIYTH-
TEAbHOM CLENAEHHH, €CAH OHH COTPSACAIOTCH BHYTPEHHHM KOAE-
GaTeabnbiM gBuzeHneM. Ho Tak kak G6GOADHIMHCTBO TeA NpH
HarpeBaHMM A0 OTHEHHOTO KaAeHMS COXPaHAET OYeHb CHAbHOE
cuenaenve wacref, TO OueBHAHO, UTO MmemAoma mei He Npo-
ucxogum om BHYMPeHHE0 KOAe6AMEAbHOO JBUMEHUS CBAIAH-
Noit mamepuu (§ 6).

§ 11
Hrak, mocre Toro kak Mbl OTBEpPrAM NOCTYNaTEAbHOE H
KoAeGaTeAbHOE BHYTPeHHHE JABHAKEHHS, C HEOGXOZUMOCTDIO CAe-
AYyeT, YTO mernaioma cocmoum 80 BHYMPEHHeM BpAULAMEAbHOM

asuxenuu (§ 6) cessannoii mamepuu (§ 4)—sBeap ee Heo6xo0-
AMMO NPHIIHCATb KOTOPOMY-HH6YAb M3 TPeX ABHKEHHI.

§ 12

34ech MOxHO, 0AHAaKO, 3a4aTb BONPOC: MOTYT AH YaCTHIIbl
TBEPAbIX TE€A, HaXOAsACb B HENPEPHIBHOM U COBEPLIEHHOM CUEll-
A€HHH, BpalaTbhCcsi OZHa OKOAO Apyroii? Yro6bl oTBeTHTD Ha
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duo marmora politis superficiebus in contactu posita juxta se
invicem facile moveri, fortissima cohaesione, qua vinciuntur,
nihil obstante; item vitra lenticularia ubi poliuntur, formae ce-
lerrime in gyrum agitatae ita adhaerere, ut ea secundum lineam
plano contactus perpendicularem sine damno removeri nequeant.
His consideratis clarissime concipi potest, particulas corporum
minutissimas juxta se invicem cohaesione haud obstante gyrari
posse eo facilius, quo plana contactus ad superficies integras
fuerint in ratione minore. Ceterum fluidorum particulas, cum
plerumque motu intestino progressivo moveantur, cohaesione
nil morante, etiam in gyrum agi posse, salva eadem, aperte
patet.

§ 13

Ex hac nostra theoria sequentia corollaria deducuntur.
1) Ad motum nostrum calorificum nulla corpuscula materiae
sphaericis esse aptiora, cum non nisi in puncto unico se mutuo
contingere possint, et frictionem vix aliquam in se invicem
exercere. 2) Cum omnis motus prout quantitas intendi et re-
mitti possit, idem ergo de calorifico motu est sentiendum. Quo
autem motus est major, eo effectus validior esse debet; unde
crescente motu calorifico, hoc est, actis celerius in gyrum par-
ticulis materiae cohaerentis, calorem intendi, decrescente remitti
necesse est. 3) Corporum calidorum particulas celerius gyrari,
frigidiorum tardius. 4) Corpora calida contactu frigidorum refri-
gerari, retardato per illum motu calorifico, et contra frigida
calefieri, eodem per contactum accelerato. 5) Quando itaque
manus calorem sentit in aliquo corpore, particulae materiae
cohaerentis manus in celeriorem motum gyratorium excitantur;
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HEro, AOCTaTOYHO BCIOMHHTb, YTO ABa KycKa MpaMopa, CAOXKEH-
Hbl€ INOAHPOBAHHBIMH NOBEPXHOCTSAMH, AEFKO ABHAYTCA NO OTHO-
IIeHUI0 APYr K APYry 4 3TOMY HHCKOABKO HE IpenATCTByeT
B3aHMHOe CHADHOE CleNAeHHe; TaKke CTEeKAsSHHble 4YedEeBHUDI
npu WAHQOBKE CTOAb HAOTHO INPUCTAlOT K OpICTPO Bpallaio-
wuMcs GopMaM, YTO He MOTYT ObITb CABHHYTHI IO AMHMH, NEp-
NEeHZUKYASIPHOH K NAOCKOCTH KacaHus, 6e3 mopuu ux. [lpunsas
5TO BO BHMMaHHe, Mbl MOXeM fACHO INpeAcTaBUTb cebe, YTO
MeAbuYaiilllie YyacTHIbl TeA MOTYT BpaliaTbCcs OAHA Boxpyr_ APYy-
roif, HeCMOTPs Ha CLeNAeHHe, TeM Aerde, 4eM B MEHbIIEM
OTHOIIEHMH HAaXOAATCA MX MAOCKOCTH CONPUKOCHOBEHHs KO Beeil
noBepxHocTH. YUTo Kacaercs xMAKOCTeH, TO BIIOAHE OYEBHAHO,
YTO MX YaCTHLbI, KOTOpble B GOAbLIMHCTBE ABMIalOTCS BHYTPEH-
HUM NOCTYNaTeAbHbIM ABUKEHHEM, BCAEACTBHE OTCYTCTBHA CO-
TPOTHBAEHHS, NTPOM3BOAUMOrO CUENAEHHMEM, MOTYyT MMeTb U Bpa-
waTeAbHOE ABHXXEHHE, COXpaHss HepBoe.

§ 13

W3 sToii mameli Teopuu BhIBOAATCA Takue cAeacTBusi: 1) Aas
HalIero TENAOTBOPHOTO ABHMAEHHS caMoOil MOAXoAsweld sABAsAeTCA
wapoo6pasHas popMa KOPNYCKYA MaTEPHH, TaK KaK TaKHe YaCTHIIbI
MOIyT B3aMMHO KacaTbCs TOAbKO B OZHOH TOYKe M He IPOM3BO-
AAT 1O OTHOUIEHHIO APYr K APYry INOYTH HHKaKOrO TPEeHH:.
"2) Tak kak kaxazoe ABuxeHue, GYAyuM BEAMUYHHOH, MOXET yBe-
AMYMBAaTbCA M YMEHDbUIATbCA, TO HAZO TO Xe HNpeANoAaraTh
M AAs TenaoTBopHOro asuxenus. Ho uem 6oapwme 310 ABHAsEHME,
‘TeM 3HauWTeAbHee 6GyJeT ero JelicTeue; orcioia, NPH YBEAH-
4YeHUH TENAOTBOPHOrO ABHXKEHUs, T. €. Ipu 6Goree 6picTpoM
BpalUeHNH YacTHL CBsI3aHHOH MaTepuH, TEMAOTa AOAXKHA YBEAH-
yuBaTbcsA, a Npu 6oree MeAAeHHOM — ymeHbwaTbes. 3) Hactuygpr
TOPAYMX TEA BpawaloTcs 6picTpee, 60Aee XOAOAHBIX — MeAAEHHEE.
4) Topsiune Teaa JZOAXKHBI OXAaKAATbCSA NPH CONPHUKOCHOBEHHH
C XOAOAHBIMHM, TaK KaK OHO 3aMeAASET TENAOTBOPHOE ABHAEHHE
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sin vero sensu frigidioris materiae afficitur,-gyratorius illarum
motus retardatur.

§ 14

Nulla demonstrandi methodus certior est ea mathematicorum,
qui deductas a priori propositiones exemplis vel examine insti-
tuto a posteriore confirmare solent. Idcirco nostram theoriam
ulterius prosecuturi, ad exemplum eorum phaenomena prae-
cipua, quae circa ignem et calorem observantur, explicando
assertum § 11 verissimum esse confirmabimus.

§ 15

Phaenom. 1. Corporibus duris se mutuo fricantibus, unum
eorum super alterum movetur superincessu radente, unde sequi-
tur particulas in superficiebus
R b frictionis constitutas in se

mutuo impingere. Ponamus
@ ergo corpus AB moveri super

@ corpus CD ex B versus
4 A; particula ab impinget
c D parte superficiei b in partem
superficiei ¢ paticulae cd,
adeoque particula ab sollici-
tabit ad motum particulam cd, et contra particula cd vi resisten--
tiae suae sollicitabit ad motum contrarium particulam ab. Cum
vero utraque corpori duro inhaereat, ideo loco suo cedere et
motu progressivo moveri non potest, motus autem corporis AB
non cessat; consequenter particula cd movebitur circa centrum
suum versus eam directionem, secundum quam urgetur a parti-
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yacTHl; Ha060POT, XOAOAHBIE TEAa AOAKHEI HArPeBaThCH BCAEA-
CTBHE YCKODEHHs ABHAEHHS NpH conpukocHosenuu. 5) Hrak,
KOrda pyKa OIIyIIaeT TEMAOTY B KaKOM-AM60 TeAe, TO YaCTHILbI
CBA3aHHOH MaTepuu pyku NPUBOAATCSA B Goree GbicTpoe Bpalia-
TeAbHOE ABHAEHHE; a NPH OLIYLIEHUH XOAOAAa — MX BPallaTeAb-
HOe ABHXEHHE 3aMeAAseTCA.

§ 14

Her 6oaee Hagexnoro cnocoba jokasaTeAbCTBa, 4eM cloco6
MaTEMaTHKOB, KOTOpble IOATBEPAJAAIOT BbIBEAEHHble a priori
MOAOXEHHs NpumMepaMu U NpoBepkoil a posteriori. [Tostomy mpl,
uyTo6bl Pa3sBUTh AaAee Hally TEOPHIO, MO NPUMEPY MATEM3THKOB
06bsicHUM BaxHefimne sABAeHUSs], HabGAal0oZaeMmble AASI OFHA U Tell-
AOTBI, ¥ TEM NOATBEPAMM IIOAHYIO NPaBHAbHOCTb BblABHHYTOTO
B § 11 noroxenus.

§ 15

fleaenne 1. [lpu B3aumHOM TpEHHH TBEpPABIX TEA OAHO
M3 HUX ABMXETCA IO ZpPYromy M ckpebeT ero; oTcioa CAeAyeT,.-
YTO YaCTHLbI, PACIIOAOKEHHDIE
Ha MOBEPXHOCTAX TPeHHs, yaa~ 5

psioTcs Apyr o Apyra. Hrak
nyctb Tero AB asumercs no @

teay CD u3s B 8 A; vactuna @
ab yacTbi0 cBOeil mNOBepXHO- 4

ctu b yaapser B wacth ¢ mo- |[C D
BEPXHOCTH uacTHubl cd, Tak
uyrto yactuga ab Bo36yauT kK
ABUxeHMIO yacTHly cd M, Hao6opoT, uacTHua cd CHAOK CBO--
€ro CONPOTHBAEHHS BO3GYAHT Kk O6paTHOMY ABMXEHHMIO da-
cruuy ab. Tak kak ¥ Ta M Apyras BXOAAT B COCTAaB TBEpPJAOro
TeAa, TO OHH He MOTYT OCTaBUTb CBOEro MecTa M JABHUIaTbCs
NOCTyNaTeAbHO; HO ABuH:iseHMe TeAa AB ne mpexkpamaercs, cae-
AoBaTeAbHO yacTuua cd 6yAeT ABMraTbCsl BOKPYT CBOETO LEHTpa
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cula ab; particula vero ab movebitur circa centrum suum secun-
‘dum eam directionem, versus quam retardatur a particula cd,
hoc est utraque movebitur motu gyratorio. Hac ratione singu-
lis particulis, quae in plano frictionis constitutae sunt, in gyrum
.actis, etiam reliquae particulae, corpora AB et CD constituen-
tes, propagata frictione in motum gyratorium excitantur. Hinc
‘igitur patet, qui fiat, ut corpora solida per frictionem mutuam
incalescant; denique sequentia corollaria eliciuntur. 1) Phae-
.nom. 2. Quo fortius fricandae superficies corporum AB et CD
comprimuntur, quoque celerius juxta se invicem moventur, eo
validius particulas ab et c¢d ad motum gyratorium sollicitari,
eoque celerius corpora ipsa incalescere. 2) Phaenom. 3. Quo-
.niam corporum liquidorum particulae levissime inter se cohae-
rent, et loco facillime cedunt, particulae igitur ab et cd, si
fuerint in superficiebus corporum liquidorum, cedendo sibi invi-
cem, eum motum gyratorium concipere nequeunt, quem solidis
affixae acquirunt. Hoc autem efficitur, ut non solum fluida per
frictionem, quae inter massas liquoris exagitati exoritur, sed ne
solida quidem, quam diu superficies liquido corpore delibutas
.habent, unquam sensibiliter incalescant.

§ 16

Phaenom. 4. Quando virga ferrea longiore fricatur clavus,
‘tum singulae particulae in superficie virgae constitutae impin-
-gunt in particulas clavi, sibi obvias. Quoniam autem superfi-
cies virgae radens major est, quam superficies clavi, major ergo
vis particularum impingit in superficiem clavi, quam in superfi-
ciem virgae; consequenter particulae clavum constituentes, cre-
brioribus ictibus exagitatae, promptius in motum gyratorium
«excitari debent, quam particulae, ex quibus virga constat. Unde
mirum non est, clavum prius incalescere, quam virgam.
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B TOM HaNlpaBA€HHHM, B KaKOM €€ TOAKaeT yacThua ab; a yactuua
ab— 0KOAO CBOEro LHEHTPa B TOM HalpaBAEHHH, B KOTOPOM €€
sazepxuBaeT wactuua cd; T. e. 06e 6yAyT ABMraTbCA Bpaa-
reabHO. Koraa, Takum o6pa3som, npuayT BO BpallaTeAbHOE
ABUKEHHE OTAEAbHbIE YaCTHUbl, KOTOPbIE PAaCIOAOKEHbl B IAO-
‘CKOCTH TPEHHS, TO BCAEACTBME PacHPOCTPAaHEHHS TPEHUS NPUAYT
BO BpalllaTeAbHOE ABMKEHHE M OCTaAbHbIE YaCTHULbI, COCTABASIO-
wue teaa AB u CD. Orcioaa scHo, kakum 06pa3soMm TBepAbie
TeAa HarpeBalOTCs OT B3aumHoro TpeHus. Jaree, oTcioza mpouc-
X0AAT Takue caeacteus. 1) Asarenue 2. Uem curbuee npu Tpenun
cxumatorcs nosepxHoct Texn AB u CD u uem cxopee onu
ABHMTalOTCS JAPYr BO3A€ Japyra, TeM CHAbHee Bo36yxaaioTcs
K BpallaTeAbHOMY ABMKeHHI0 uacTuubl ab u cd .u Tem 6bicTpee
pasorpeBaiotcss Tera. 2) fIsaenue 3. Tak kak yacTuubl xua-
KMX TeA OYeHb cAabo cueNAeHbl APYr € APYroM W OY€Hb AErKo
YXOAAT CO CBOEro mecra, TO wacTulpl ab u cd, ecAn oHu Haxo-
AATCA HA NMOBEPXHOCTAX XMAKUX TEA, YCTyNasi MECTO APYT APYTY,
HE MOTYT BOCHPMHATb TO BpallaTEAbHOE JABHXKEHHE, KOTOpOe
MOAYYAIOT YacCTHUbI, BXOAAILME B COCTaB TBEPAOro Teaa. Beaea-
‘CTBME BCEr0 I3TOr0 XHAKME TeAa HE TOABKO HE HarpesaloTcs
3aMeTHbIM 06pa30M OT TPeHHs, BO3HHKAIOLWIEr0 MeXAY MaccaMu
B36aATbIBAE€MOfi KMAKOCTH, HO HE HarpeBalOTCs 3aMeTHbIM ob6pa-
30M M TBepAble T€Aa, ECAHM OBEPXHOCTb HX CMOYEHA AKHAKOCTHIO.

§ 16

Asrenne 4. Ecan Tepets rBosap 6oree AAMHHBIM XKeAe3-
HbIM IIPYyTOM, TO OTAEAbHbIE€ YacCTULbl, PacHOAOKEHHBIE Ha
NOBEPXHOCTH NPYTa, YAapsAIOT BO BCTPEYAKOIUHECH MM YaCTHIIbI
reo3zsa. Ho Tak kak Tpywas nmosepxHocTb mpyTta 60Abuie, uem
NOBEPXHOCTb TBO3J4s, TO B NOBEPXHOCTb TBO3AA yjapsieT 6OAb-
nlee YHCAO YacTHL, YeM B IIOBEPXHOCTb NPYTa; BCAEACTBHE
3TOrO 4YacTHUbl IBO3jfA, BO36Oy:xaaeMble 6onree uYacTbIMH YAa-
PaMH, ZOAXHBl NPUXOZUTb BO BpalllaTeAbHOE ABHXKEHHE CKOpee,
uyeM uvacTuubl NpyTa. [losToMy He yAMBHTEAbHO, YTO TBO3Jb
‘HarpeBaeTcs paHbille, YeM INPYT.
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§ 17

Phaenom. 5. Ferrum frigidum ubi exagitatur malleis, prae-
sertim ad angulos obliquos illisis, pars massae ferreae malleo
impetita cedit, juxta sibi vicinam, quae ictum non sensit, pelli-
tur, et non secus ac corpus arctissime alteri superficie tenus
applicatum, validissimoque superincessu radente incedens eam
fricat; ingruente vero frequentiore ictuum impetu, frictio inter:
exagitatas ferreae massae partes multiplicatur, motusque gyra-
torius particularum ferri usque adeo increscit, ut illud aliquando
ad rubedinem ignescat. Phaenom. 6. Non aliter fit, quando
bacillus quicunque metallicus, non elasticus praesertim, reci-
procis inflexionibus multoties incurvatur: etenim in latere ejus
convexo partes massae secundum directiones contrarias distra-
huntur, juxta se invicem superincessu radente serpunt, fricantur,,
gyrantur, et curvatura bacilli incalescit.

§ 18

Phaenom. 7. Si corpus magis calidum A est in contactu.
cum alio corpore B, quod est minus calidum, particulae corpo--
ris A in contactu constitutae, quoniam celerius gyrantur, quam
particulae corporis B illis contiguae (§ 13), celeriore igitur rota-
tione accelerant motum gyratorium particularum corporis B,
scilicet partem motus sui illis communicant; adeoque tantum
his decedit, quantum accedit illis: hoc est, quando particulae
corporis A motum gyratorium particularum corporis B accele-
rant, suum tardiorem reddunt. Hinc fit, ut corpus 4, per con-
tactum calefaciens corpus B, ipsum refrigeretur.

§ 19
Phaenom. 8. Ceterum particulae corporis B in superficie
contactus motae contingunt alias particulas ejusdem corporis.
a superficie contactus remotiores, quae motu suo per mutuam
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§ 17

Asrenne 5. Koraa xonojHOe Keae3o0 pacKOBBIBAETCH MO-
AOTaMH, B OCOGEHHOCTH €CAM OHH YAapsIOT I0J KOCBIMH yTAaMH,
“TO YacTb MKEAE3HOH MacChl yCTYymaeT yiapaM MOAOTa, HajBH-
raetcsa Ha COCEJHIOI0 4acCTb, He MOABEPraeMylo yjapaM, U TpeT
€€, COBEPHIEHHO KaK TeAO, OYEHb TECHO NPUAOKEHHOE K MO-
BEPXHOCTH APYrOro M ABMramollieecs IO HEMY C CHAbHbIM Tpe-
aueMm. [log BAusAHHeM 6oree uyaCTHIX yAapOB TpEHHE MeEXAY
BO36ykJaeMbIMH YaCTAMHM ZEAE3HOH Macchl yBEAHUHBAETCH,
U BpallaTeAbHOE JABHXKEHHE YaCTHL BO3pacTaeT JO TOro, 4YTO
XKeAe30 MHOTAA HakaiuBaeTcs aokpacHa. Asaenue 6. Cosep-
HIEHHO TO ke Habalojaerca B A060ifi MeTaaAHMuecKOo# mNaAke,
B 0cobGeHHOCTH He YHNpYyroii, NIpy MHOrOKpaTHOM nepern6aHunu:
B CaMOM JeAe, YaCTH Macchl ee, HaxOoAslNecs Ha BBIFHYTOMH
‘CTOPOHE, PAaCXOAATCSA B NMPOTHBONOAOXHBIX HaNPaBAEHHSX, NpPO-
XOAAT APYT NO APYTY CKpPe6yliuM ABHXKEHUEM, TPYTCHA, IOAY-
YalOT BpalleHHe, H CTrH6 MaAKM HarpeBaeTcs.

§ 18

fAsaenue 7. Ecan 6oaee rtenmroe Tero A Haxozutcs B co-
NPUKOCHOBEHHH C APYTHM TeAOM B, MeHee TeNABIM, TO HaXOAs-
muecs B TOYKaX CONPUKOCHOBEHHS uyacTHUbl Tera A, Bpawasce
6bicTpee, yeM coceznne ¢ HumM uyacTuubl Teaa B (§ 13), 6onree
6bICTPbIM BpPAalEHUEM YCKOPSIOT BpalllaTeAbHOE ABMAKEHHME YaCTHUL
Tera B, T. e. nepeaioT UM YacTb CBOEro ABHKEHHS; CTOADKO Xe€
ABUKEHUS YXOAUT OT MEPBbIX, CKOAbKO NMPUGAaBAAETCS y BTOPBHIX;
T. €. KOrja vacTHumbl Tera A yCKOpAIOT BpalllaTeAbHOE ABHKe-
HHe uvacTHL TeAa B, To 3amegasior cBoe cobcTBeHHoe. Beaea-
CTBHE 3TOro, KOrja TeAo A NpH CONPUKOCHOBEHHM HarpeBaeT
teao B, To camo oHO oxAaxaaercs.

§ 19
Asrenune 8. Aanree, uacTuup Teaa B, pacnoroxeHHbIE B MO~
‘BEPXHOCTH KacaHHus, NPUX0Js B JBUKEHHE, CONPHKACAIOTCA C APy~
MMM YACTHLIAMH TOTO %€ TeAa, 60Aee OTAAACHHBIMH OT TOBEPXHOCTH
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frictionem cum anterioribus accelerato etiam alias sibi vicinas
in gyrum agunt, et sic motus intestinus gyratorius a superficie
contactus usque ad superficiem oppositam successive propagatur.
Contra vero particulae corporis A, in plano contactus consti-
tutae, quoniam in motu suo retardantur (§ 18), ideoque alias
sibi contiguas, hae vero alias atque alias successive usque ad
superficiem contactui oppositam praepediunt, hinc perspicitur,
unde fiat, ut corporis minus calidi, appositi corpori magis
calido, superficies in contactu constituta prius incalescat, quam
aversa, et corporis calidioris admoti corpori frigidiori contigua
superficies prius refrigeretur, quam eidem opposita.

§ 20

Phaenom. 9. Si corpori$ minus calidi A4 superficiebus
oppositis admoventur duo corpora magis calida B et C, ab
utraque superficie propagabitur motus intestinus gyratorius ver-
sus alteram, adeoque integrum corpus A celerius occupabit,
quam si ab uno latere profectus ad alterum pertingere opus
haberet, admoto nempe corpore alterutro B vel C; pariter si
corpus A est magis calidum, quam B et C, corpora utrinque
illi admota, motus gyratorius particularum ejus celerius debet
retardari, quam si corpus A uno latere esset in contactu cum
corpore minus calido B vel C. Hinc sequitur particularum
motum gyratorium eo celerius intendi vel remitti, quo major
superficies exponitur corpori calidiori vel frigidiori ambienti.
Quoniam autem superficies corporum similium sunt in duplicata,
soliditates vero in triplicata ratione diametrorum, rursum igitur
evidens est, quare corpora calida ejusdem generis, majoris volu-
minis in eodem medio ambiente, ex. gr. aére, et ejusdem figurae
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KaCaHHs; 9TH, YCKOPUB CBOE JABHAKEHHE OT B3aHMHOTO TPEHHSA C
IIepPBbIMH, IPUBOAAT BO BPallEHHME M APYTHE COCEAHME, U TaK BHY-
TpeHHee BpalllaTeAbHOe ABUKEHHE MOCAEA0BATEAbHO PacHpocTpa-
HAETCA OT MAOCKOCTH KAaCaHHUSA 4O NPOTHBONOAOKHONH OBEPXHOCTH.
Hao6opor, wactuupt Teaa A, naxogsmuecs B NMAOCKOCTH Kaca-
HUs, 3aMejAsiiorca B cBoem asuxenuu (§ 18), a or mux samea-
AeHHE TNepejaeTcs COCEAHHM C HHMMH, 3aTeM MOCAEZ0BATEAbHO
BCE HOBbIM M HOBbIM BNAOTb 4O NOBEPXHOCTH, IPOTHBOIOAOZX-
Hoii kacammio. OTcl0Za VACHAETCHA, IOYEMY HAXOZAAILAACH
B CONPHKOCHOBEHHH IOBEPXHOCTb MEHEE HAarpeToro TeAa, NpHu-
AOXKEHHOro K 6oAee ropsuemy, HarpeBaeTcs paHbIIE, YeM MPo-
THBONOAOXHAs, a COMPUKacaloUascsa NOBEPXHOCTb 60oAee ropsayero.
TeAa, NMPUABMHYTOrO K 6GOoAee XOAOAHOMY, OXAaxAaeTCS paHbIUE,
yeM NIPOTHBOAEXxallas eii.

§ 20

Asrenne 9. Ecan K NPOTHBONOAOKHBIM NOBEPXHOCTAM
menee Tenaoro Terna A nNpuABMHYTHI ABa 6oAee Temabie TeAa
B u C, 1o oT kaxma0ii nmosepxHocTH KacaHusi Gyder pacnpocTpa-
HATbCA IO HaNpaBAGHHIO K JPYrod BHYTpPeHHee BpalllaTeAbHOE
ABHKEHHe, a IOTOMY OHO OXBaTHUT Bce TeAo A 6picTpee, ueM ecAH
6bl 3TO ABHAKEHHE, HAYaBUIUCh C OJAHOH CTOpPOHBI, JOAXKHO OBIAO-
pacnpocTpaHUTbCs AO APYroii CTOPOHbBI, T. €. €CAM 6bl 6bIAO
NPUABUHYTO TOAbKO Au60 Tero B, au6o teao C. Touno rax e,
ecAu Tero A Tenree NMPUABHHYTHIX K HEMY C OGEMX CTOPOH TeEA
Bu C, BpampaTeabHo€e ABHAEHHE €r0 YACTHL AOAKHO 3aMEZAUTHCA
ckopee, ueM ecAu 6bl Teao A 6bIAO B CONPUKOCHOBEHHH C
oauum menee ropsyuM teaoM B wau C ToAbko 0aHO# cTOPOHOI.
Orcioaa caeayeT, YTO BpalaTEAbHOE ABHKEHHE YACTHL YBEAH-
yUBaeTCA MAM 3aMeAAseTCsA TeM GbicTpee, 4eM 60AbIIas NOBEPX-
HOCTb NPHXOJUT B CONPUKOCHOBEHHE C NPHAOXKEHHbIM 6onee
ropsuuM MAM 60oree XOAOZHBIM TeAOM. A Tak Kak NOBEPXHOCTH
MOJ0OHBIX TEA HaxXOAATCS B ABOHHOM, a 06beMbl—B TpOHHOM
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tardius refrigerantur, frigida vero tardius calefiunt, quam si
ejusdem voluminis essent.

§ 21

Phaenom. 10. Corpora mota et quiescentia resistunt pro
ratione inertiae, quam gravitati proportionalem esse constat;
particulae igitur graviores difficilius eadem vi in motum calo-
rificum excitantur, vel motae retardantur, quam quae leviores
sunt. Iterum ergo perspicuum est, cur corpora frigida speci-
fice graviora in eodem medio calefaciente tardius calefiant,
calida vero in eodem medio frigido tardius refrigerentur, quam

specifice leviora.

§ 22

Pha enom. 11.Duriorum corporum particulas fortius cohaerere,
quam molliorum, certum est. Inde vero amplioribus planis con-
tactus easdem jungi haud incongruum videtur. Pro ratione vero
planorum contactus etiam particulas ipsas crassiores esse opor-
tere probabili adeo conjectura consequimur, hoc est corporum
duriorum particulas esse mole majores iis, quae molliora con-
stituunt. Accedit, quod duriorum corporum particulae plerumque
ad tactum sint asperae atque adeo sensibus crassitudinem suam
exerant. Quoniam autem corpora majoris voluminis, ceteris pa-
ribus, difficilius ex quiete in motum excitari, et imota retardari
atque cohiberi possunt, quam minora; unde crassiores particulae
duriorum corporum haud tam facile calorificum motum et reci-
piunt et amittunt, quam subtiliores molliorum. Non obscure igi-
tur hinc colligi potest ratio, cur duriora corpora ad calorem
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OTHOLIEHHWH JAHAMETPOB, TO BLIACHSETCS TaKke, MOYEMY TeNAbie
TEAa OZHOrO pOAa M OAMHAKOBOH (pUrypnl, HO Goabiero obnema,
B OAHOH M TOH xe oKpyxaiowed cpeae, Hamp. B Bo3ayxe,
MeJAEHHEE OXAAMAAIOTCHA, 2 XOAOAHBIE MEJAEHHEe HarpeBaloTCH,
yeM ecAu Obl ObiAM TOro xe ob6bema.

§ 21

flsaenue 10. Asuxywuecs u mnokosumecs TeAa OKa3bl-
BalOT COMPOTHBAEHHE B COOTBETCTBHHM C HHepuHeil, Kak HU3BECTHO,
INpONOPLUHOHAAbHOH HMX Becy; NOSTOMY OJHOH M TOH ke CHAOH
6oAee TAKEABIE YACTHLBI BO3OYAKJAIOTCA K TENAOTBOPHOMY ABH-
XKEHHI0O TpPyJHee HAH, HaxXoZfAChb B JBHAKEHHMH, 3aMEJAAIOT TaKO-
Boe TpyaHee, uem 6oaee aerkue. OTciosa OnsATb-TakM OYEBHAHO,
NoYeMy XOAOZHbIE TeAa, YAeAbHO Ooaee TaxeAable, B OAHOM
M TO#i Xe corpeBarolleii cpeje HarpeBalOTCsd MeAAEHHEe, a Tel-
Able B OAHOH M TOH ke oxraxjawolleil cpeie oxaaxiamTcs
MeAAEHHEE, yeM YZAeAbHO 6oree Aerkue.

§ 22

ABrenne 11. Hecomnenno, uto uactuubn 6oree TBepAbIX
TEA CUENAeHbl NpouHee, ueM uacTuubl 6oaee wmarkux. Orcioza
NpeACTaBASETCSA YMECTHbIM JAaAibHeluii BbIBOJA, YTO MepBbie
CBA3BIBAIOTCA APYT € APYyroM GOABUIMMH MAOLIAZSMH CONPHKOC-
sHoBeHuss. COOTBETCTBEHHO NAOLIAASM CONPHUKOCHOBEHHA, Kak
MOXHO, pacCyxJAas JAaAee, MNpeANOAaraTb, M CaMbleé 4YacCTUIIbI
JOAXHBI ObITb KpymHee, T. e. uyacTHUbl 6oaee TBEpPAbIX TeA
ZOAXKHBI HMeTb O60AbHIyI0O Maccy, YeM 4YacTHLbl 6Goaee msr-
kux. K Tomy xe uacTuupl 6oaee TBepabix TeA MO 6Goaburei
YyacTH HAaoOWIyNb LIEPOXOBaThl M TAakUM o6Gpa3oM o6HapyxH-
BAalOT 4YYBCTBaM CBOIO O6OAbIIYI0 BeAMYHHY. Tak Kak @pH
MpoYMX paBHBIX YCAOBUAX TeAa 6Goabuero ob6bema TpyaHee
MOryT BO36yxJ4aThCsl OT MOKOA K ABMAEHHUIO U TpPyAHEe 3amex-
ASIOT M NPEKpallaloT ABHKEHHE, 4YeM TeAa MeHburero obbema,

3 Jlomonocos, T. II



34 Tpyavt no dusure u xumuu 1747—1752 1.

concipiendum et amittendum sunt tardiora, quam illa, quae
molliora sunt.

§ 23

Phaenom.12. Particulae corporum calidorum quoniam gyran-
tur, rationi itaque consentaneum est, eas motis superficiebus
suis in se invicem agere, adeoque unamquamgque ab alia sibi
vicina pelli, eo fortius, quo motus gyratorius est pernicior.
Huic repulsioni quoniam contraria est cohaesio particularum,
idcirco una earum alteri derogat, atque adeo crescente motu
gyratorio cohaesionem particularum minui oportet. Unde minime
mirum est vi caloris solidorum etiam corporum duritiem debi-
litari, imo ita infringi, ut prorsus tollatur particularum cohaesio,
quorum prius in liquefactis, posterius in resolutis in vapores
experimur.

§ 24

Hinc sequitur 1) liquiditatis et fluiditatis corporum causam
esse motum particularum gyratorium, cujus vis repulsiva suf-
ficit ad illarum cohaesionem eousque infringendam, donec vel
libere juxta se invicem labi et diffluere possint, vel sublato
prorsus earum nexu per auras dissipari. 2) Evaporationum et
exhalationum causam plerumque in eo consistere, ut pro vario
aéris statu, varia vi concurrente calorifico, eoque centrifugo
simul motu, particulae corporum avulsae dissipentur. 3) Cor-
pora fluida et liquida semper calorem in se, licet minimum,
habere, quantumvis frigida appareant.
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TO 6OAee KpYNHbIe YacTHObl 6GoAee TBEPAbIX TEA NOAYYalOT H
OTZaIOT TEMAOTBOPHOE ABH:KEHHE He TaK AErko, Kak 6onree MeAkue
vactuupl TeA 6oree markux. OTcioza sicHa NpUuMHA, OTYEro
6oaree TBepable TeAa MeAAE€HHee BOCIPHHMMAIOT U OTAAIOT Tel-
AOTY, ueM Tera 6oaee MsATKHe.

§ 23

fABrenne 12. Tak Kak yacTHUbI HATPETHIX TEA BPaLLAOTCH,
TO paccyxieHue TpeGyeT NPHHATb, YTO CBOUMH JABHKYUIMMHCSH
[OBEPXHOCTSAMHM OHH AeHCTBYIOT OZHa Ha APYryl, TaK YTO Kaix-
Aasg OTTAaAKHMBaeT JAPYIryl0 TeM CHAbHEe, UeM SHepruyHee Bpa-
WaTeAbHOE ABHAKEHHe. 1aK KaK S3TOMY OTTAAKHBaHHIO IPOTHBO-
AeHCTBYeT clienAeHHe YacTHL, TO OJZHO YMEHbIIAET APYroe, U IpH
BO3pPAacCTalLIEM BPAlLATEAbHOM JBHXKEHHH JOAKHO YMEHbIIATbCSA
cuenieHde yacTHy. [losToMy coBcemM He yAMBMTEABHO, 4TO
TBEPAOCTb TBEPAbIX TEA YMEHbIIAETCS CHAOH TENAOTHI, Jaxe
B KOHIEe KOHLOB ocAaGeBaeT HACTOAbKO, YTO YHHUYTOKAETCSH
BoOOIIE cUENAEHME 4YacTHL; mepBoe Mbl HabAljzaeM, KOrja Teaa
npeBpalieHbl B XHMAKOCTb, BTOPOE — KOT4a TeAa pPa30LIAMCh
B BHJEe [apoOB.

§ 24

Orcioza caeayer, uto 1) npuumHa TekyuecTu U rasoobpas-
HOCTH TEA eCTb BpallaTeAbHOE JABMKEHHE YACTHL M BO36y:xkJiae-
Masg MM OTTaAKMBaTeAbHass CHAAa JAOCTaTOYHAa JAAS HapylleHHs
CIeNIAeHHs YacCTUL B TaKOi CTeNeHH, YTO YacTUUbl MOTYT HAH
cBOOOJHO CKOAB3HTb JAPYT OKOAO APyra M pacTeKaTbecs, HUAH
HpH MOAHOM YHHYTOXEHHMN HX CBS3H PacceMBaTbCs B BO3AYXE;
2) npuYKHA YAETYYNBAHUSA U UCNIAPEHUS COCTOMT 'AaBHbIM 06pasom
B TOM, YTO 6Aarojaps pasANYHOMY COCTOSHHIO BO3JyXa, a TaKke
TOMY, YTO €My cOoAefiCTByeT ¢ pa3AHMYHOH CHAOH TemAOTBOpHOE,
HAM, YTO TO ke, UEHTpoGexHOE JABHAKEHHE, YACTHUBI TEA, OTO-
pBaBuIKCh, paccenBaloTcs; 3) Teaa razoobpasHble U KUAKHE BCeraa
uMeloT B cebe TemAoTy, XOTa 6bl M He6GOAbmIYIO, KaKAMU Obl
XOAOJHBIMM HHM Ka3aAHCh.

3%
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0

§ 25

Phaenom. 13. Corpus A agens in corpus B majorem celeri-
tatem motus illi imprimere non potest, quam habet ipsum. Si
igitur corpus B fuerit frigidum et immersum corpori fluido
calido A; particularum corporis A motus calorificus excitabit
in motum calorificum particulas corporis B; verum in par-
ticulis corporis B celerior motus excitari non poterit,
quam qui est in particulis corporis A, atque adeo corpus fri-
gidum B immersum corpori A majorem calorem, quam A habet,
concipere non posse patet. Phaenom. 14. Hinc autem perspici-
tur ratio, ob quam stannei vasis, aqua pleni, fundum validae
adeo flammae, qua alias hoc metallum facile funditur, resistere
solet. Etenim quamvis flamma particulas stanni in celerrimum
motum sollicitet, aqua tamen superincumbens, cum eam cele-
ritatem motus calorifici acquirere non possit, qua stanneae
particulae indigent ad suam cohaesionem infringendam, retardat
ergo earum motum gyratorium, nec fundi metallum permittit.

§ 26

Reddenda hic videtur esse etiam ratio extensionis corporum,
quae plerumque cum calore eorum augeri et minui solent.
Verum quoniam ea non a calore immediate, sed ab aére elastico,
poris corporum incluso, proficiscitur; ad aliam ergo occasionem
hujus phaenomeni expositionem reservamus. Ceterum nulla motus
celeritas tam pernix assignari potest, qua alia major mente non
concipiatur. Quod cum etiam ad calorificum motum jure referri
possit; caloris ergo summus et ultimus gradus possibilis re-
spectu motus non est. Contra vero idem motus eousque diminui
potest, ut tandem corpus prorsus quiescat, nec ulla motus
diminutio ulterius subsequi possit. Summum igitur gradum et
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§ 25

flsneune 13. Tero A, aeiictBys nHa Tero B, He Moxer
npuAaTh nocAeiHeMy 60AbBIYI0O CKOPOCTb ABUKEHHS, UEM KaKYIO
umeer camo. [lostomy, ecam Tero B xoroguo u. norpyxeno
B Tenroe xuakoe Tero A, To TenroBoe ABumeHHe uacTHLy Tera A
npuUBeZeT B TENAOBOE ABMKEHHMEe YacTUUbl Tera B; HO B uacTu-
uax tera B ue moxer 6biTb Bo3byxieHo 6oaee 6biCTPOE ABU-
MEHMe, UEM KaKOe HMMEETCsd B YacCTHIAX TeAa ‘A, un H03TOMY
xoroaHoe Tero B, norpyxennoe B teao A, oueBuano, e mo-
KeT BOCHPHHATb GOABIIYIO CTeNEHb TEMAOTBI, YEM KaKyIo
umeer A. fIsaenne 14. A orcioza sicHo, noYEMy AHO OAOBSH-
HOTO COCYJ4a, HalOAHEHHOrO BOJOK, NPOTHBOCTOUT HalpeBaHHUIO
OYEHb CHAbHbIM NAAMEHEM, KOTOPOE HMHAye AErKO IAABHT 3TOT
MeTtarr. JeficTBHTEABHO, XOTSA NMAAMsA NPHBOAMT YacTHIBI OAOBa
B OyeHb GbICTPOE ABUXKEHHEe, HO HAXOAAIUAACA MOBEPX €ro BoAa
HE MOXET NPUOBPECTH TY CKOPOCTb TENAOBOrO ABHKEHHS, KOTO-
pas Heo6xoAzMMa JASA YHUUTOMXEHHS CUENAEHHs YacTHL OAOBa;
MO3TOMY BOJa 3aMEJAfET BpallaTeAbHOE JABMXKEHHE HMX M He
[03BOASIET METAAAY PAaclAaBAATHCAH.

§ 26

3iecp npeAcTaBAsieTCs yMECTHBIM YKa3aTb M IPHYHHY pac-
MIHPEHUS TEA, KOTOPble OO6BIKHOBEHHO YBEAHUHMBAIOTCA H YMEHb-
AalOTCs COOTBETCTBeHHO ux TenAore. Ho Tak kak pacmmpenue
NPOUCXOAUT HE HENOCPEACTBEHHO OT TENAOTHI, HO OT YIPyroro Bo3-
AyXa, BKAIOYEHHOTO B NMOPbl TEAA, TO Mbl OCTaBAsSEM paccMOTpe-
HME 3TOro sBAEHHUs A0 Jpyroro pasa. Jairee, HeAb3s Ha3BaThb
Takyio GOABLIYIO CKOPOCTb ABHKEHHsS, YTOObI MBICAEHHO HEAb3s
6bi1r0 mpejcTaBuTh cebe Apyryio, emwe 60Apmylo. TO no chpa-
BEAAMBOCTH OTHOCHTCS, KOHEYHO, H K TENAOTBOPHOMY ABHXKEHHIO;
N03TOMY HEBO3MOMKHA BbiClIasg M NOCAEJHAS CTENEHb TEMAOTHI
kak ABusenusi. Haobopor, To ke camoe ABHKEHHE MOXET Ha-
CTOABKO YMEHBWIMTbCS, YTO TEAO JOCTHraeT, HAKOHEW, COCTOsA-
HHSl COBEpLIEHHOTO NOKOfA M HUKaKoe JaAbHelillee yMeHbIUEHHE
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ultimum frigoris in absoluta quiete a motu gyratorio particula-
rum consistere et dari posse necesse est.

§ 27

Quamvis autem summus frigoris gradus sit possibilis, verum
documenta non desunt, quibus asseritur, illum in hoc orbe ter-
raqueo haud uspiam dari. Etenim omne, quod nobis frigidum
apparet, est solummodo minus calidum, quam organa nostra,
quibus sentimus. Ita frigidissima aqua est adhuc calida, cum
glacies, in quam aqua acutiore gelu constringitur, sit illa frigi-
dior, hoc est minus calida. Profecto si cera, quae liquescit, sit
vere calida, cur igitur aqua, quae nobis frigidissima apparet,
re vera calida non sit, cum nil aliud sit, quam glacies liquefacta.
Nec tamen putandum est congelationem corporum summi frigo-
ris esse criterium: etenim metalla statim post liquefactionem
consolidata sunt etiam glacies sui generis, sunt tamen ita calida,
ut corpora combustilia sibi admota accendant. Ceterum dantur
corpora fluida, quae nullo gradu frigoris cognito congelantur.
Quorum fluiditas quoniam a motu calorifico proficiscitur (§ 24),
patet igitur fluida illa corpora calore, quantuscunque ille sit,
semper gaudere. Porro corpora eundem gradum caloris habere
solent, quo praeditum est medium, in quo illa tempus notabile
versantur. Cum vero aér semper et ubique fluidus observatur;
adeoque calidus (per demonstrata) existit, omnia ergo corpora,
quae ambit atmosphaera telluris, sunt calida, licet sensibus fri-
gida appareant; adeoque summus gradus frigoris in globo
nostro terraqueo non datur.

§ 28

Cum itaque motum .intestinum gyratorium materiae cohae-
rentis causam caloris esse a priori demonstratum et a posteriori
confirmatum habeamus, ad mentem, quam moderni philosophi
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ABHXKEHHA HEBO3MOXKHO. CJ\eAOBaTe}\bHO, o HeO6XOAHMOCTPl
AOAKHA CYILUECTBOBaTb Hauboabiasg u NNOoCA€AHAA CTENEHb XO-
AoJa, KOTOpasa AOAXKHA COCTOATb B NMOAHOM IMpEeKpalleHUHd Bpa-
LIaTEAbHOTO ABUKEHHUA 4yacCTHL.

§ 27

Hrak, xora Boicmas cTeneHb XOAOJa BO3MOXHA, OAHAKO HET
HEAOCTAaTKa B AAHHBIX, TOBOPAIUUX O TOM, YTO TaKOBask Ha 3€M-
HOBOJAHOM LIape HUTAe HE cywecTByeT. AeiicTBUTeAbHO, BCe, uTO
HaM KaXeTCA XOAOZAHDbIM, AMIIb MEHEe TENAO, YeM Hall¥ OpraHbl
uyyBcTB. Tak, camas XOAOZHasi BOZa €IUe TEMAA, TaK KaK Aed,
B KOTOPbIi BOja 3amMep3aeT Ha 6OAee CHMABHOM MOPO3€, XOAOA-
Hee ee, T. e. MeHee TeneA. Ecau mraaBawmiica Bock JaelicTBu-
TEAbHO TOpAY, TO NOYEeMy BOAE, KOTOpAas KakeTCs HaM OYEeHb
XOAOJAHOH, Ha cCaMOM JeAe He ObiTb TENAOH — OHa BeAb HE 4YTO
MHOe, Kak pacnaaBienHbiii Aea. He caeayer, ognako, cuuratn
3aMep3aHHe TEA NPU3HAKOM HaHWGOAbIIETO XOAOZa: BeAb Me-
TaAADbl, 3aTBEPAEBIIME TOTYAC MOCAE MAABACHHS, NPEACTABAAIOT
co6010 CBOEro poja A€A, HO OHM HACTOAbKO TOpPsAYM, YTO 3akHU-
raloT npubAukeHHbIE K HUM ropsuue Teaa. Bnpouem, cymectsyior
AKHAKME TeAa, KOTOpble HE 3aMep3aloT HH NPH Kakoil H3BECTHOMH
cTeneHu XoAo4a. Tak Kak UX KHAKOE COCTOSTHHE O6YCAOBAEHO Tell-
AoTBOpHbIM gBHAeHHeM (§ 24), To sicHO, UTO 9TH KMAKHE TEAA BCETAA
B KaKo#i-To cTemeHM o6aazalor Tenaotomo. JAaree, Tera o6bikHO-
BEHHO HMMEIOT CTeNeHb TENAOTbI, NPUCYWIYIO Cpeie, B KOTOPOIii
OHM HaXOAATCH 3HAYUTEAbHOE BpeMs. A Tak Kak BO3AyX, BCeraa
M Beaje HabAloazaembliil, %MZOK, T. €. (B CHAy IOKasaHHOrO)
TeneA, TO BCe TeAd, OKPYKEHHble 3eMHOHl aTMOC(epoIo, XOTa 6bl
M Ka3aAMCb YYBCTBAM XOAOAHBIMH, TENAbl; U NOSTOMY BbiCIIeH
CTENEHH XOAOAa HA HAlIeM 3€MHOBOJAHOM IIape HE CYLIeCTBYeT.

§ 28

Takum o6pasom, Mbl Jokasarn a prioti ¥ mOATBepAHAM
a posteriori, YTO NpPUYMHOIO TEMAOTbI SBASAETCS BHYTpPEHHEe
BpallaTeAbHOE ABHXEHHE CBA3aHHOH MaTepHH; Tenepb NEePeXxoAuM
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plerique de calore habent, examinandam convertimur. Tribuitur
hac nostra tempestate caloris causa peculiari cuidam materiae,
quam plerique calorificam, quidam aetherem, nonnulli etiam
ignem elementarem appellant. Eo autem major quantitas ejus
in quocunque corpore adesse dicitur, quo major in eo calor
observatur, ita ut pro diverso gradu caloris ejusdem corporis
etiam quantitas materiae calorificae in illo augeatur minuaturve.
Et licet aliquando intensitate motus’ hujusce materiae corpus
ingressae calorem in eo augeri doceatur, maxime tamen ingres-
sus et decessus illius in diversa quantitate pro genuina causa aucti
vel diminuti caloris celebratur. Quae opinio cum in multorum
mentibus tam altas egit radices, tantumque invaluit, ut passim in
Physicorum scriptis legas, memoratam superius materiam quasi
philtro quodam amatorio allectam in corporum poros irruere,
aut contra horrore quasi exagitatam ex poris erumpere; quamob-
rem muneris nostri esse ducimus hanc hypothesim ad examen
revocare. Praesertim autem fontes ipsi lustrandi sunt, ex quibus
haec opinio permanavit. Eorum autem praecipui sunt quattuor,
quos equidem ad alia potius naturae phaenomena diluenda de-
rivari oporteret.

§ 29

Postquam calescentium corporum phaenomena attentius con-
siderare coeperunt philosophi, facile animadverterunt, crescente
calore, etiam volumen corporis cujusque augeri. Et cum nihil
praeter calorem illis accessisse certo scirent, atque elementaris
antiquorum ignis animis adhuc inhaereret; concludere inde non
dubitarunt, materiam aliquam igni propriam poros corporum,
cum incalescunt, intrare, eaque distendere; qua decedente eadem
refrigerari, contrahi. Lubenter equidem his assensum praebere-
mus, si quam facile sit haec supponere, tam pronum quoque
esset ostendere id, quo calorifica materia in corpora subito
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K PacCMOTPEHHIO MHEHHil, KOTopble GOAbBUIMHCTBO COBPEMEHHbBIX
yUYeHbIX BbICKA3bIBAIOT OTHOCHTEAbHO TeNAOTbl. B Hame Bpems
NpUYHHA TEMAOTHl NPUIHCbIBaeTCA 0co6oifi MaTepuH, KOTOPYIO
60ABIIMHCTBO Ha3bIBa€T TENAOTBOPHOH, Apyrue — aQupomMm, a He-
KOTOpble — dAEMeHTapHbiM oruem. ['oBopsaT, uTo Tem 6oaburee
KOAHYECTBO €€ HAXOAUTCA B TEAE, ueM OOAbLIasi CTENEeHb TENAOTH
B HeM Hab6AlOAaeTcsi, TAK YTO B COOTBETCTBMH CO CTENEHbIO
TENAOTbI JaHHOTO TEAA KOAMYECTBO TENAOTBOPHOH MaTepuu B HEM
yBeAMuUMBaeTCs HAM ymenbumaercs. VM xors mHOorza npunmmaror,
YTO TENAOTA TeAd YBEAHUYMBAETCH CHAOIO ABIKEHHSA dTOH Bollea-
weidl B Hee MaTepuH, HO Yallle BCEro CYHUTAIOT MCTHHHOH NpPHYH-
HOI0 YBEAMYEHUS HUAM YMEHbUIEHMS TENAOTHl INPOCTOH NPHXO04
MAH YXOJ Ppa3HbIX KOAMYECTB ee. JTO MHEHHE B yMax MHOTHX
NYCTHAO TaKue TAYO6OKME KOPHM M HAaCTOABKO YKPENHAOCb, YTO
NOBCIOAY MPUXOAUTCSH YATATb B (PU3MUYECKUX COUYHHEHHAX O BHeJpe-
HUM B NOPbl TEA Ha3BaHHOH Bblllle TENAOTBOPHOH MaTepHH, Kak
6bl MpUBAEKAaEMO# KaKHM-TO NPHBOPOTHBIM 3€AbEM; HAH, Haobo-
poT, —o 6ypHOM BBIXOAE €€ M3 mop, Kak 6bl 06bATOH yxacoM.
[TosToMy mbl cuurTaem Hameli 06A3aHHOCTbIO NOABEPrHYTb 3TY
runoTesy nposepke. | Ipexae Bcero Hajo OCBETUTb CaMble UCTOY-
HUKHM, U3 KOTOPbIX MPOUCTEKAO 9TO MHeHHe. BaxHeiimme n3 Hux
yeTblpe, KOTOpble CAej0Bar0 Gbl ckopee 06paTHTh Ha HCTOAKO-
BaHHEe APYTHX SBAECHHUH NPUPOADI.

§ 29

[Tocae Toro kak yuenbie Hayaau 60Aee BHHMATEAbHO HM3yyaTb
ABAEHUsS, CBs3aHHbIE C HarpeBaHUEM TEA, OHH AETrKO 3aMeTHUAH,
YTO NPH YBEAMYEHMH TENAOTHI' pacTeT U 06beM KamAOTO TEAA.
W rtak xak OHHM TOYHO 3HaAM, YTO K TeAaM He npubaBHAOCH
HUYEro KpoOMe TENAOThI, a B yMax elle KPEeNKo AepXaAroCh INpea-
CTaBA€HHE JApeBHHUX 06 BAEMEHTapHOM OTHe, TO OHH He IoKoAeba-
ANCb 3aKAIOYHTb, YTO NPU HaKaAMBaHHMM B IOPbI TEA BXOJHUT
KakKasi-TO MaTepHs, CBOICTBEHHas OTHIO, 1 pacHIMPSET HX; a IIpu
BbIXOAE €e TeAa oxAamgaiorcs u cxumarorca. OXOTHO coraacu-
AMCb OBl MbI C HUMHU, ecAu Obl GbIAO Tak Xe Aerko, Kak npea-



42 T pyavt no gusuxe u xumuu 1747—1752 1.

incalescentia compellatur. Qui enim fit, quaeso, ut hieme frigi-
dissimo gelu late omnia occupante, aut in gelidissimo fundo
maris,* adeoque juxta hanc hypothesim, calorifica materia fere
prorsus deficiente, pulvis pyrius exigua scintilla, repente nata,
accensus stupenda flamma subito expandatur? Unde et qua tam
mirabili virtute ignea illa materia momento temporis contrahitur?
Verum tamen convolet ea ocissime, quacunque de causa id
fiat, ex remotissimis etiam locis et pulverem pyrium accendat,
expandat. Sed tum necessum erit, aut alia corpora illum ambientia
advolante igne prius quam ipsum calefieri et expandi, aut ignem
illum advolantem extra pulverem nec calefacere nec expandere
aliquid, adeoque naturae suae oblivisci fatendum erit, quorum
tamen prius experientiae, posterius sanae rationi apertissime
repugnat.

§ 30

Ceterum rerum natura ita comparata est, ut causa crescente,
etiam effectus ejus augeatur, et contra, eadem decrescente,
effectus quoque minuatur. Quamobrem ubi in duobus corpori-
bus idem gradus caloris observatur, tum, ceteris paribus, etiam
idem extensionis incrementum aut decrementum in utroque esse
debet. At quanta in hoc diversitas deprehenditur! Praetereo
aérem, qui a gradu congelationis ad ebullitionem aquae tertia
sui parte extenditur, cum ea interim una vigesima sexta parte
totius voluminis augeatur. Ipsa ejusdem fere liquiditatis corpora,
ut mercurius, aqua, spiritus vini, et olea diversa, item et
solida, ut metalla, vitrum etc., mirum quantum discriminis habent
inter extensionis incrementa in eodem gradu caloris acquisita.
Ne hic tamen majorem partium cohaesionem expansionis impe-
dimento esse quis putet: quippe chalybem fortiore partium

* Boerhaave, Elem. Chym., par. 2, ex Sinclairi Arte gravitatis, p. 301
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NOAOXHTb 3TO, M I[IOKa3aTb, YeM HMEHHO TENAOTBOpPHas Mare-
pHMsi 3aroHseTCs BO BHE3aNHO Harpesawowuecs tera. Kakum
o6pa3oM, cnpalMBaeTcsd, B CaMyl0 XOAOAHYIO 3UMy, Korga Bce
OXBaye€HO AIOTBIM MOPO30OM, HAH B caMOli XOAOZHOH MOpCKoi#l ray-
6une,*rae, corracHo aToil runOTE3€, TENAOTBOPHON MaTEPUH TTOYTH
COBEpLIEHHO HeT, NOpoX, 3axAKeHHbIi Maaeimeii BHe3anmHo 3a-
poauBmeHcss UCKPOIO, BCIBIXABAET BAPYT OCPOMHBIM IAaMEHeM?
OTkyza U B CHAY Kakoil yANBHTEAbHOH CIIOCOGHOCTH MaTepus dTa
MI'HOBEHHO CTArMBaercsi B 04HO mecto? Ho mycrtb ona caeraercs
CTOAb CTPEMHTEAbHO, MO KakoH 6bl TO HH GbIAO NpHUYMHE, M3
caMblX OTAaAEHHBIX MECT M, 3akuras, pacuupser nopox. Ho sean
B 9TOM cAyuae Heo6X0AMMO, HAM YTOOBI ZpyTHe TeAa, OKpyXaio-
ye MOPOX, paHblle ero HarpeAHMcb OT INPHAETEBUIEro OTHSA
U pacIIMPUAUCH, HAH YTOGBI 3TOT AETYyYHii OTOHb HHYETO, KpOME
nopoxa, He MOI 3aXHraTb M PacCUIHPATb, TO €CTb JOAXEH ObiA
6bl M03a6piTh cBOIO MpupoAy. [lepBoe, oueBMAHO, NPOTUBOpPEUUT
ONnbITy, a BTOPOE — 34PaBOMY CMbICAY.

§ 30

Boo6we npuposa Bemeli TakoBa, YTO NpH BO3pacTaHUH NPHU-
YHHBI pacTeT M ee JeiicTBMe H, HaoGOpOT, NpH ee yObIBaHMH
ymenbmaeTrcsi u Aeiicreue. [losTomy xoraa oama u Ta xe cre-
eHb TENAOTHl HabAloZaeTcsi B ABYX TeAax, TO, NpPH IMPOYHX
pPaBHBIX YCAOBHSX, AOAKHO 6blA0 6bl GBITbH OAHO U TO KE YBEAU-
'4eHHe HUAH YMEHbLIEHHE NPOTAXEHHs Kaxioro Teaa. Ho kakoe
pasHoobpasue Habawaaercs B sToM oTHomenuu! Ymaruusaio
0 BO3AyXe, KOTOPbIA OT rpajyca 3aMeps3aHHsi A0 rpajyca Kuie-
HHsI BOJAbl pacuUIUpsieTCA HAa TPEThIO 4YacTb, TOrja Kak BoJa
B 2TO BpeMmsA MOAYy4YaeT yBeAHUYeHHE Ha OJHY ABajLUaTbh LIECTYIO
yacTh cBoero obbema. Jaxe Tera NOYTH OAMHAKOBO XKHAKHE,
KaKk TO: PTYTb, BOJAa, BHHHbIi COMPT, pasHble MacAaa, TakKEe
M TBepable TeAa, KAK METAAAbl, CTEKAO U T. JA., NOKa3biBAIOT

* Byprase, daemenrni xumuu, yactb 2, u3 Cunkaepa O rtaxecrs,

erp. 301.1
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cohaesione gaudere, quam ferrum, nemo est, qui ignorat, majora
tamen incrementa extensionis capere, ferrum autem minora expe-
rientia docuit. Sic et aurichalcum, corpus cupro durius, eodem
calore magis, quam id, expanditur. Nec etiam aliqua retardatio
incalescentiae a majore pondere profecta, aut quaecunque alia
circumstantia, quae in diversis corporibus expansionis impedi-
mento foret, fingi potest, quin exempla contraria occurrant, quae
ficta destruant, quam diu expansio calefactorum ingredienti
materiae tribuitur. Sed haec in diversis. At unum idemque cor-
pus aliquando crescente calore in minus spatium contrahitur,
e. g. aqua, ex glacie nata, est specifice gravior illa, ut etiam
ad insignem gradum calefacta eandem fundum petere prohibeat.
Sic ferrum et pleraque alia corpora, quamdiu dura sunt, iisdem
ipsis liquefactis ob majus volumen innatant, quamvis eum gra-
dum caloris nondum habeant, quo liquescere solent. Ex his
autem omnibus clarissime apparet, expansione incalescentium
contractioneque eorum, quae refrigerantur, calorificae materiae
miram illam peregrinationem minime probari.

§ 31

Sed hunc pugilem, propria sua extensionis vastitate jam
labefactum, alius forte qui succedit eriget, et majore gravitate
nos opprimet. Nempe non molis modo, sed etiam ponderis
incremento vagabundus ille ignis praesentiam suam in corpori-
bus demonstrare philosophis videtur, praesertim chymicis.
Celeberrimus Robertus Boyle primus, ni fallor, experimentis
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yAMBHTEAbHOE pasHoob6pasue B mNpupalleHHH NPOTAKEHHOCTH,
npuobpereHHOM OT TOH ke crenmeHu TemaoTel. [lycth, oaHako,
He NMOAyMaeT KTO-HUOGyAb, 4TO 6OAee 3HAYUTEABHOE CLEINAEHHE
yacrteli CAYXRHUT NpensiTCTBHEM JAAS PacCIIMPEHHs: CTaAb Beab
obrazaeT 6onee KpenKHM CLEeNAEHHEM uvacTeil, ueM xeAaeso,
KaK HM3BECTHO KamAOMY; OZHAKO OINDBIT MOKasaa, YTO CTaAb
pacmmpsiercsi 6oAblie, XeA€30 — MeHbme. lakxe M 6poHsa,
TeAO0 GoAee TBepjoe, YeM MeAb, pacIINpsSEeTcs OT TOH ke cTe-
neHu TenAoThl 60Abuie nocaesueii. Heabss mpunucate u kakoe-
AM60 3amMeaA€HHE B HAaKaAMBaHMM GOAbIIEMY BEeCy TEA HAHU
Ha3BaTb KaKoe-AM6O Apyroe o6CTOATEABCTBO, KOTOPOE B pasHbIX
TeAax NPENnsATCTBOBaAO 6bl pacUIMPeHUIO MX, YTO6bI He mpea-
CTABASIAMCh IPOTHBONOAOXKHbBIE IIPUMEPbl, TOBOpALUME NPOTHB
CAEAaHHDbIX NPEANOAOMKEHHH, MOKa PacCUIMPEHHE HarpeTbiX TeA
npunuceiBaerca Bxogaweil Marepun. Ho a10 cayuwait pasamunbix
TeA; a MHOTAAa OAHO M TO e TEAO NPU YBEAMYEHUH TENAOTDI
cAKUMaeTcsi — HallpuMep Boja, NpoMcliejlias OT TasdsHUA AbAa,
YyAGADHO TAXEAee €ro, TaK YTO OHa Jaxe NPH 3HAYATEAbHOH
CTeneHW HAarpesaHHs He IO3BOASIET AbAY ONYCKATbCS Ha AHO.
Tak u xeAre30 ¥ 60AbUIMHCTBO APYTUX TeA, 6yAyuM elle B TBEPAOM
COCTOSIHUMH, NMAABAIOT B 3THX CaMbIX TEAaX, HaXOAAIUUXCS B pac-
IAaBASHHOM COCTOSIHMM, TaK KaK 3aHuMalT 6oabmmii o6mbem,
XOTs ¥ He 06AaJaloT ellle TOH CTENeHbIO TENMAOTHI, IPHU KOTOPOii
06bIyHO mAaBsATCA. V3 Bcero aToro BMOAHE OYEBHAHO, YTO pac-
IIMpEeHHeM HAKAAWBaeMbIX TEA M MX CXKATHEM IPHU OXAAKAEHHH
OTHIOZb HEAb3A JOKasaTb O3TH YZAMBHTEAbHble MepeMelleHus
TENAOTBOPHO}i MaTepuu.

§ 31

Oanako srtoro 6oiina, yxe MNOKOAEGAEHHOro CO6GCTBEHHOM
cBOeit rpOoMajHOCTbIO, MOXKeT GbITh BO3ABUTHET APYro#, NpUxoAs-
wuil emMy Ha momowb, u MoZaBuT Hac 66Abmeli Taxectbio. Beab
yueHbIM, a O0COOEHHO XHMMHMKaM, NpEACTaBASETCs, YTO ITOT
6AyAAalOIINi OroHb OGHApyXHBAaeT CBOE NPHUCYTCTBUE B TeAax
He TOABKO yBeAMueHHeM of6beMa HX, HO M YBEAMYEHHEM Beca,
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docuit corpora per calcinationem pondere augeri* adeoque
ignis et flammae partes stabiles et ponderabiles reddi posse.
Quod si de igne aliquo elementari intelligi posset, firmum
haberet infirmanda hic opinio propugnaculum. Verum tamen ple-
raque fere omnia experimenta illius, circa augmentum ponderis
per ignem instituta, huc redeunt, ut vel flammae, quae corpora
ustulavit, aut aéris, calcinationis tempore super corpus calcinan-
dum fluentis, partes graves esse iis demonstretur. Etenim ubi
lamina metallica flamma sulphuris accensi ustulatur, intumescit
quidem et pondere augetur; nihil aliud tamen aucti ponderis
causa est, praeter acidum sulphuris, quod a phlogisto liberari
et campana colligi et capi solet, tum poros cupri et argenti
penetrat, illisque concretum, pondus auget. Sic ubi plumbum
in minium calcinatur, flammam atram et fuligine turgidam in
liquefactum metallum consulto dirigunt artifices: haec enim sola
plumbi calcem rutilo illo colore ornat, et pondus ejus cum lucro
artificum auget. Reliqua laudati auctoris experimenta in mantissa
opusculo subjuncta majoris quidem momenti esse videntur, verum
omni suspicione prorsus libera non sunt, cum auctor ipse illis
praesto non adfuerit, verum operatori cuidam saepius peragenda
remiserit. At esto, quod praeter partes corporis accensi vel
particulas in aére circumvolitantes, qui super calcinata continuo
fluit, accedat metallis calcinatione durante quaedam alia materia,
quae pondus calcium auget. Quoniam autem calces ab igne
remotae acquisitum pondus etiam frigidissimo gelu continuo
servant, nullum tamen excessum caloris in se ostendunt; acce-
dit igitur calcinationis actu materia quaedam corporibus, verum
non illa, quae igni propria esse praedicatur. Cur enim ea in
calcibus naturae suae oblivisceretur, non video. Porro calces
metallorum in formam metallicam reductae pondus acquisitum
amittunt. Cum vero reductio aeque ac calcinatio eodem imo
fortiore igne perficiatur, nulla profecto ratio reddi potest, cur
idem ignis modo corporibus semet insinuet, modo ex iisdem excu-

* In tractatu de ponderabilitate ignis et flammae.
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[Tepebim, ecan He ommbaioch, 3uamenuTnii Po6epr Boiiap mo-
KasaA Ha ONbITE, YTO TEAA YBEAHMUYMBAIOTCA B Bece NpH O6Gxura-
HAM* B UTO MOXKHO CAE€AATb YacCTH OFHS M NIAAMEHH CTOHKHMH
u BecompiMu. Ecau 6b1 3TO gelicTBUTEABHO MOrAO GbiTh IOKa-
3aHO AAsl HEKOETrO SAEMEHTapHOTO OTHs, TO ONPOBEPraeMoe HaMH
MHeHHe HauwAo 6bl cebe 3zech TBepabiit onaor. OaHako 66Ab-
mIasg 4acTb, [IOYTH YTO BCE ONBITHI €r0 Haj YBEAMUEHHEM Beca NMpH
AeficTBUM OrBSI CBOAATCA K TOMY, YTO BecoM o6aajgaior Au6o
YacTH NAAMEHH, COXHTralolero TeAo, AUGO yacTH BO3ZyXa, BO
BpeMA OGXHraHMA NPOXOASLIEr0 HaJ NPOKAAMBAEMbIM TEAOM.
Tak, Metaarnueckas naacTuHKa, o6xHuraemas B NAaMeRH ropsiueit
cepbl, JeficTBuTeAbHO pa3byxaeT M yBEAHUMBaeTCHs B Bece: HO
34€Ch NPUYMHOIO YBEAHYEHHS Beca SABASETCA HE YTO HMHOe, KakK
KHCAOTa Cepbl, KOTOPYI0 MOXKHO OCBOGOAHMTb OT (AOTHCTOHA,
co6paTh U 3aKAIOYATDb 10 KOAOKOA; OHa MPOHUKAET B MOPbI MeAH
u cepebpa M, COEAUHAACh C HAMH, IPOM3BOAUT YBEAMUEHHE BECa.
Tax, xoraa cBuHey nepexuraeTcs B CYpHK, MacTepa HaMEPEHHO
HalpaBASIOT HA PacnAaBAEHHbIH METaAA AbIMAILEE, CHADHO KONTS-
ee MNAaMs: MMEHHO OHO YKpallaeT OKaAMHY CBHHLA KpPaCHbIM
LBETOM U YBEAHYMBAET BEC €e, C Bbirojoii Aas macrepos. Ocrarb-
Hble ONbITbl NPOCAABAEHHOTO aBTOpa B NPHAOXKEHHH K yIOMS-
HYTOMY ' COYHHEHHIO KamyTCs, NpasAa, 6onee MNOKa3aTEAbHBIMH,
0JHaKO OTHIOAb He CBOGOAHBI OT NOAO3PEHHs, TaK KaK caMm
aBTOP OpPM HHX HE MPHUCYTCTBOBAA, a HX BbIIOAHEHHE YacTO
nopyuaa kakomy-An6o pa6oruuky. Ho gonmyctum, uto xpome
yacTell 3aXKEHHOIO TeAa MAH YACTHL, AETAIOLWIMX BOKPYT B BO3-
AyX€e, KOTOpblii HenpepboiBHO ob6TekaeT oO6XxHraemble TeAa,
K METaAAy npubaBasieTcsi BO BpeMs OGXHraHUs Kakasa-HHGYAD
Apyras MaTepusi, yBeAHuMBalollag Bec OKaAuHbl ero. Ho Tak
KaK OKaAMHbl, YAaAEHHBIE M3 OTHs, COXPaHAIT NPHO6peTeHHbIH
BEC Jaxke Ha CaMOM AKTOM MOpO3€ M, OAHaKO, He oOGHapyxu-
BalOT B cebe Kakoro-An6o M36biTKa TENAOTHI, TO, CAEA0BATEABHO,
npd mnpouecce o6XKHUraHMS K TeAaM NpPHCOeAUHAETCH HEKOTopas
Matepusi, TOAbKO HE€ Ta, KOTOpas NPHIMCHIBAETCA COGCTBEHHO

* B rpakraTe o BecoMOCTH OTHs M mAaMeHH.Z
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tiatur. Ceterum non absimilia experimenta instituerunt viri cele-
bres Boerhaavius* et du Clos,** quae contrarium tueri viden-
tur. Prior enim ferri libras quinque et uncias octo, ut ante
ignitionem ita quoque ignitum et extinctum ponderavit, sed
nullum ponderis incrementum decrementumve deprehendit. Pos-
terior ponderis augmentum, quod mineralibus per calcinationem
accedit, deducit a partibus sulphureis, a&ri (ut supra diximus)
innatantibus, qui super mineralia ad calcinandum exposita conti-
nuo fluit, et illas igne ita resolutis insinuat; id autem experi-
mento demonstrat: nimirum quod ex regulo antimonii in aére
libero calcinato ope spiritus vini tincturam rubram extrahi obser-
vavit, qua separata, massam relinqui ejus ponderis, quod regu-
lus habebat ante calcinationem. 2) Regulum antimonii aliter,
nempe sine augmento ponderis, calcinatum ejusmodi tincturam
non suppeditare. Firma igitur non sunt etiam illa argumenta,
quae ad peculiarem igni materiam vindicandam ex augmento
ponderis calcinatorum corporum afferuntur.

§ 32

Radii solis speculo vitreo caustico excepti et collecti non
minus valide urunt, quam vivide lucent, qua re ad oculum et
quidem sole teste demonstrari creditur, calorificam materiam
seu ignem elementarem a sole profectum in foco condensari,

* Elem. Chim. par. 2, de igne, exper. 20.
** Mémoires de ’Acad. Royale des Sciences, année 1667.
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OrHIO: M60 51 He BHXKY, MOYEMYy MOCAEAHSS B OKaAMHax MOTAa
6b1 3a6piTh O cBoeil npupoje. Jaree, MeTarruueckne oKaAHHBI,
BOCCTaHOBAEHHbIE JO0 METaAAOB, TEpPsIOT NPUOGPETEHHbIH Bec.
A Tak Kak BOCCTaHOBAEHHE IPOM3BOAUTCH TEM ke, UTO M IPO-
KaAuBaHHe, jaxe 6oAee CHAbHbIM OrHEM, TO HEAb3S NPUBECTH
HHKAaKOTO OCHOBaHHs, IIOYeMy OJAHH H TOT XK€ OrOHb TO
BHeJpsAeTCA B TeAa, TO M3 Hux yxoaur. Hakomew, nozobubie
&e ombITbl AeAaru usBectHole Byprase * u Jokao,** nosuaumomy
C NPOTHUBONOAOXKHBIMM pe3yAbTaTamu. |lepBblii B3BecHMA A0 Ha-
KaAMBaHMsS, a 3aT€M CHOBa INOCAe HAaKaAMBaHUS M OCTbIBaHUSA
nAThb GYHTOB M BOCEMb YHIMil XkeAesa, HO He HalIeA KaKOro-au6o
NpUpaIleHuss UAH YMEeHbIIeHus: Beca. Bropoii ke npunucaa ysean-
yeHNe Beca MUHEPaAOB MNpPH NPOKAAWBAaHHM CEPHBIM YacTULaM,
HocsamuuMcsi (Kak Mbl CKasdAM Bbille) B BO3AYyXe, KOTOPbIH
HENpPEpPbIBHO- TEYET HAaj MHHEpaAamH, [OABEPraeMbIMH NMPOKaAH-
BaHHIO, U BHEAPSAET B MOCA€JHHE NIPH HX pacnaji€HUU B OTHE
yIOMSs HyTble YacCTHLbl. JTO OH IOKAa3biBa€T HAa OMbBITE, 3 HMEHHO:
OoH Ha6Al0ZaA, YTO H3 KOPOAbKA CYpbMbl, OGOXKEHHOrO Ha
OTKPHITOM BO3AYyX€, U3BAEKAETCsA NPH NMOMOILM BHHHOTO CHUpTa
KpacHasi BBITAXKA, MO OTAEAE€HHWH KOTOPOH oOcTaBmascs macca
MMEET TOT BEC, KAK M KOPOAEK A0 o6xuraHumsi; 2) uTO KOPOAEK
cypbMbl, 060xKEHHbIH HHaue, — UMEHHO 6€3 yBEAMUYEHHS Beca, —
He JaeT Takoif BbITAxKH. Vtak, He y6eauTerbHbl M Te ZOkasa-
TEAbCTBa, IPUBOJAHUMbIE B 3aIUUTy OCOGEHHOH, CBOHCTBEHHOM
OTHIO MaTepHH, KOTOpble OCHOBaHbl Ha YBEAHYEHHH Beca 060.
KKEHHBIX TEA.

§ 32

Conneunble AyuH, yAOBAEHHbie M COGpPaHHDbIE CTEKAAHHBIM
3aXKMraTEAbHbIM 3€PKAaAOM, JAalOT BecbMa CHAbHBIH Xap, Kak
M ApKHil CBET; CYMTAIOT, YTO ITHM HArASAHO AOKa3blBAETCH, —
M CaMO COAHLE TOMY CBHAETEAb, — YTO TENAOTBOpPHAas MaTepus

* DieMenTH XHMHH, uacTh 2, 06 orme, onmrt 20.
** Memyapnl xoporeBckoit Axagemun Hayx, ros 1667.3
4 Jlomonocos, T. II
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eoque splendorem et calorem intendi. Facile autem apparet
supponi hic luminis materiam a sole tanquam a fonte fluminis
instar diffundi. Quae hypothesis ei simillima est, ac si agérem
a corpore sonoro eadem, qua sonus propagatur, celeritate
quaqua versum diffundi doceretur. Nec minus evidens est ibi-
dem aetherem et radium confundi, qui tantum inter se diffe-
runt, quantum motus et materia inter se diversa sunt, atque
adeo ex foco speculi condensationem materiae igneae removeri
et conspirationem motus calorifici substitui posse liquet. Mate-
riam aetheris in foco vitri vel speculi caustici condensari qui
affirmat, is, me judice, non aliter sentit, ac si contenderet in
foco fornicis elliptici non radios sonoros conspirare, sed mate-
riam aéris ipsam comprimi. Ceterum focum solarem non prop-
ter majorem densitatem materiae aethereae, sed propter motum
ejus calorificum urentissimum esse focus a lunari sidere reflexo-
rum solis radiorum manifesto indicat. Is enim cum sit lucidis-
simus, urentissimum quoque esse oporteret, siille ipse et calor
a densitate materiae proficisceretur. Sed abest calor; aut ergo
materiae aethereae condensatio, aut conspiratio motus ejus luci-
dum focum efficiat. Materiae condensationem excludere est
pugnare contra hypothesim; conspirationem motus removere
est materiam igneam saepe frigidam, hoc est ignem non ignem
esse, fatendum erit. Haec qui mente a praejudiciis libera consi-
derabit, nobiscum sentiet, aestu qui in foco causticae machinae
generatur, materiam calori propriam minime demonstrari posse.

§ 33

Sale culinari nivi vel glaciei rasae mixto confici solet a phy-
sicis materia, frigorifica ab effectu dicta, quod aquam sibi in
vase aliquo insertam in glaciem convertere soleat. Quod dum
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HAM IAEMEHTAapHbIi OroHb, BblII€AMUH H3 COAHUA, Cryulaercs
B (Qokyce [3epkara] u aTHM ycuauBaeTcsa xap u cBeT. Jerko
BHAETb, YTO 3JeChb INpejmnoararaercs, 6yATo maTepus cBeTa pac-
NpOCTpaHAETCs OT COAHUA, Kak peka u3 uctouHuka. Ho ara
rurmoTesa OYEHb IOXOXka Ha TO, KaK €CAM 6bl Mbl CTaAH yTBep-
A&JaTh, YTO BO3AYX OT 3ByYalllero TeAa paclpocTpaHseTcs BO Bce
CTOPOHBI CO CKOPOCTbIO, paBHOH# ckopocTH 3Byka. OuesuaHo,
Opy 3TOM CMEIUIMBaiOT 3(QHUP M AyYM, KOTOpble APYr OT Apyra
OTAMYAIOTCA TAaK XK€, KaK pa3AMyYaloTcsa Zpyr OT Jpyra ABHXEHHE
u matepus. Yl scHo, uTO caeayer oTGpoCHTH YNAOTHEHUE OTHEH-
HOH MaTepuu B (POKycCE€ 3€pKaira M 3aMEHUTb €ro CryweHuem
TENAOTBOPHOTO ABHxkeHHs. [lo-moemy, yTBepxjaromui, uTO
B (OKyCe 3aXMHraTeAbHOro CTE€KAA HAH 3€pKaAa Crywaercs
mMaTepusi s(upa, He MHAYe MBICAHT, KaK €CAM 6bl TOBOPHA, UTO
B (OKyCe SAHNNTHYECKOTO CBOAA HE 3BYKOBbie AyuH cobupaloTcs,
HO CXKMMaeTca camas Mmarepusi Bo3gyxa. Uro coaHeuHbili oKyc
BecbMa ropsA4 He BcaeAcTBre GoablIell MAOTHOCTH a(upHO# Mare-
pHH, HO BCAEJCTBHE €€ TENAOTBOPHOrO JABHXKEHHA, AOCTATOYHO
JAOKa3blBaeT (POKYC COAHEYHDbIX Ayuel, OTpaxXeHHbIX OT AYHbI.
Tak kak oH Becbma SAPOK, TO ZOAxeH ObIA 6bl 6bITh ¥ BecbMa
ropsiyuM, €CAH 6bl OH caM M TENAOTAa NPOMUCXOAUAM OT YIAOT-
Henus supHoii matepun. Ho Temnorer B Hem Her; mrak, myctb
cBeTAluiica (OKyC NPOU3BOAUTCA HMAHM YIAOTHEHHMEM 3QVpPHO#H
MaTepuH, UAM CrylieHuem ee ABuxenus. Vickaoounts ynroTHe-
HUE MaTepHH — 3HAYUT UTTH NPOTHB YCAOBHSA, OTKAOHUTb Cry-
LleHWe JBHXEHHsA — 3HAUYUT MPU3HATb, YTO OTHEHHAasg MaTepus
MOxkeT ObiTb M XOAOZHOH, T. €. uTO OroHb —He oroub. Kro
paccMOTpHT 3TO 6e3 NpeAB3ATOCTH, KOHEYHO COTAACHUTCA C HaMH,
YTO HHKaK HEAb3fA JAOKa3aTb CYILIecTBOBaHWE TENAOTBOPHOH maTe-
pUM BO3HMKHOBEHHEM Xapa B (OKycCe 3amMHUrareAbHOTO npuﬁdpa.

§ 33

Cmemennem noBapeHHO#l COAHM CO CHErOM HAM TOAYEHHIM
AbZOM (PM3HMKH NMOAYYaIOT MAaTEPUiO, HA3bIBAEMY:O IO NPOU3IBOAU-
MOMY €l0 JAeiCTBHIO XOAOAHMAbHOH, Tak Kak BOJAa, MMOCTaBAEHHasA

4%
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fit, nix ipsa cum sale liquescit. Hinc rursum concludi solet, mate-
riam illam igneam ex aqua in nivem circumpositam demigrare
et accessu illius hanc liquescere, illam vero ob decessum ejus-
dem in glaciem constringi. Egregie quidem! Sed restat aliquid ten-
tandum, priusquam palmam nobis eripi patiamur. Insere, quaeso,
nivi thermometrum simul cum aqua in vitro contenta, admisce
nivi salem, videbis quidem aquam in glaciem converti et mixtu-
ram frigorificam deliquescere, spiritum tamen in thermometro
deprimi, manifesto indicio, eo ipso tempore, quo aqua congla-
ciatur, mixturam frigorificam frigidiorem reddi, adeoque nullum
ignem elementarem in eam ex aqua 'propumpere; sed potius
nivem tepidioris aquae contactu prius resolutam salem aggredi,
solvere, refrigerari, minoremque * gradum caloris, quam aqua in
glaciem abiens habere solet, acquirere, inde aquam puram in
vase congelascere, ipsam vero nivem ob salem absorbtum liqui-
dam perseverare. Quis enim ignorat in aqua, sale impregnata,
aliam puram, vitro inclusam, ad gradum thermometri Fahrenhei-
tiani 26 in glaciem converti, salsa liquida manente.

§ 34

His omnibus nil aliud contendimus, quam calorem corporum
condensationi subtilis alicujus et ad illum dumtaxat destinatae
materiae vindicandum non esse, sed eum consistere in motu
intestino gyratorio materiae cohaerentis corporis calidi; eoque
ipso non solum asserimus etiam subtilissimam illam materiam
aetheris, qua omnia spatia a sensibilibus corporibus vacua re-
plentur, ejusdem motus et caloris esse capacem; verum etiam
affirm amus, illam impressum sibi a sole motum calorificum etiam

a2 B opuiunaie owubouno majoremque.
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B Hee B Kakom-Au60 cocyze, npeBpamaercs B Aed. [loka aro
MPOMCXOAHUT, CaMblii CHET ¢ COAblo oxuzaercs. OTcioza 06bIYHO
TaKXKe 3aKAI0YaIOT, YTO OTHEHHAA MaTepUs M3 BOAbI NlepeceAsercs
B OKpyXarolluii cCHEr W OT NPHUCOEeJHHEHHS ee NocaeHuil mnaa-
BUTCS, a BOAa OT yXo4a ee NpeBpawaercs B Aej. [IpexpacHo!
Ho moxHO0 Koe-uTo npe znpuHATDb, Npex A€ YEM NO3BOAUTD BHIPBATh
y Hac Tpoden mnobGeazbi. Beragb, mnoxaayiicta, B cHer Tepmo-
METP M CKASIHKY C BOZOIO; IpUMelali K CHEry COAb, M Thl YBUAHIID,
4TO B TO BpeMS Kak Boja IpeBpalaeTcss B A€i M XOAOAUAbHAA
cMech OXHXKaeTcs, CIHPT B TepPMOMETpPEe BCe-TaKM OIyCKaeTcd;
SICHBIH NTPH3HAK TOTO, YTO OZHOBPEMEHHO C 3aMep3aHHeM BOJAhI XO-
AOZMADHasi CMECb AEAaeTcsi XonojHee. Takum 06pasom, HUKaKOH
9AeMEeHTapHblii OroHb He BpbiBaeTCsA B Hee M3 BOJAbl; HO CKopee
CHer, pacTasBUIN# OT CONPHUKOCHOBeHHsI ¢ GoAaee TenmAo#l BojOM,
AeiCTByeT Ha COAb, PacTBOPSET ee, OXAaxjaeTcs M nmpuobperaer
MEHbIIYIO® CTENeHb TEeNMAOTbl, YeM HMeeT BoJja, IepexoAslnas
B AeJ; OT 3TOro yHucTas BOAa B COCyJAe 3aMep3aeT, a caMblif cHer,
BCAEACTBHE NOTAOILEHHON COAM, ocTaercsa xuzkum. KTo, B camom
AeAe, He 3HaeT, 4TO YuUcTass BOJa, MOMELIEHHAasg B CTEKAAHHO M
cocyAe B BOJY, HAacCbilIeHHYIO COAbIO, NpeBpalllaeTcsi B Aej
npn 26° tepmomerpa (Dapenreiita, Torga kak paccoa ocraercs
KUZKUM?

§ 34

Ha ocnoBamnm Bcero usnomenHoro Bbluie Mbl YTBEpXJaew,
4YTO HEeAb3d INPHUNHMCHIBaTh TENAOTY TEA CrYILIeHHI0 KaKoH-TO
TOHKOf, crienaAbHO AAS TOro NpeiHa3Ha4YeHHOH mMaTepuu, HO UTO
TENAOTa COCTOMT BO BHYTPeHHEM BpalllaTeAbHOM JBHXKeE HUU
CBA3aHHOH MaTepMH HarpeToro TeAa. leM caMbiM Mbl HE TOAbKO
rOoBOPHM, YTO TaKO€ ABHXEHHE M TENAOTa CBOHCTBEHHBI W TOH
ToHyafime#i MaTepuu a¢upa, KOTOpPoH 3aNOAHEHbI BCEe NPOCTpPaH-
CTBa, He coJepxalllie YYBCTBHTEAbHBIX TEA, HO U YTBEpXJAaeM,

2 B opuiunaae owubouno 66apmyio.
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telluri nostrae et reliquis corporibus mundi communicare, eaque
calida reddere, atque adeo eam esse medium, quo corpora a
se invicem remota, nullo sensibili intercedente, calorem commu-
nicent.

§ 35

Remota materia calori alias unice consecrata finis verbis
imponendus esset, si a parte contraria novum nobis negotium
non insurgeret. Non enim desunt, qui etiam frigori specialem
substantiam dicaverint, nimirum causam ejus positivam in salibus
statuerint, producto per solutionem eorum in aqua frigore moti.
At quoniam iidem sales etiam calorem non raro gignunt, ut sal
communis affuso oleo vitrioli fervet et incalescit; idcirco nos
quoque pari jure caloris causam salibus adscribere possemus,
si tam incondite disputare non indignum esse putaremus.
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YTO MaTepys a(pupa MOKET COOOILATh NOAYYEHHOE OT COAHLIA Tem=
AOTEOPHOE JBHXEHHEe Hameii 3eMAe M OCTaAbHBIM TeAaM Mupa
U UX HarpeBsaTb, SBASAfACb Toil cpejoit, nmpy noMmowy KOTOpOi
Téaa, OTAAACHHBIE JApyr OT JApyra, cooGIgaxoT TENAOTY 6e3
NocpezHNYECTBA Yero-AM60 OILIYTHMOTO.

§ 35

Orteeprays maTepwio, KOTOPYIO NPHHKMNAICT HHble aBTOPDI
HUCKAIOUHTEABHO pajH OODBACHEHMA TEMAOTB, MOXHO 6bIAO 6bI
M OKOHYHTb peyb, eCAH 6bl ¢ MPOTHBHOH CTOPOHBI AAsI Hac He
BO3HHKAaAa HOBasi 3ajaya. Beigb ecTb M Takde, YTO HaZEAMAH
U X0A04 ocoboli cybcTanuueli, yCMOTPEBR NOAOXKHUTEADHOE OCHO-
BaHHME BTOTO B COAfIX, BECA€JCTBHE IPOUSBOAHMOrO IpPH PacTBO-
pennn ux xoroza. Ho rtak kak Te xe coam Hepeako mnpousBo-
AAT M TeNnAOTy (Tak, O6bIKHOBEHHAsI COAb NPH NPHUAHBAHMH KyIO~
POCHOTO MacAa ECKMIAeT M HarpeBaercs), TO Mbl C TaKuM Xe
NpaEoM MOrAu Gbl NPUNKCATb COASIM M HPHYHHY TENAOTBI, €CAH
6bl HE CUMTAAH TAKOH HEPa3yMHBIH cIIOp HHUXe HAalIero JOCTOMH-
CTBa.
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MEDITATIONES
DE CALORIS ET FRIGORIS CAUSA
AUCTORE MICHAELE LOMONOSOW

O TMNPHUYMHE TEIAQTH M CTYKH.
PACCYXAEHHE MHXAHWAA AOMOHOCOBA



Calorem in motu materiae constare ostenditur, § 1. Motum
illum calidis corporibus inesse, quamvis non semper percipiatur

sensu, § 2. Calorem constare in motu materiae intestino proba-

tur, § 3. Motum intestinum materiae coherentis caloris causam
esse asseritur § 4, quod § 5 confirmatur. Motus intestinus
triplex indicatur, progressivus, tremulus, gyratorius, § 6. Calo-
rem consistere in motu materiae coherentis intestino gyratorio
docetur, § 7—11. Ad objectionem respondetur, § 12. Consec-

taria nonnulla eliciuntur, § 13. Theoria ad phaenomena provo-
catur, § 14. Quattuordecim phaenomenis confirmatur, § 15—25.

Quid de intumescentia calentium corporum judicandum sit

innuitur, § 26. Summum frigoris gradum in orbe nostro terra-
queo non dari ex proposita theoria infertur, § 27. Hypothesis

de propria caloris materia per corporum poros vagabunda ad
examen vocatur, § 28. Corporibus aucto calore intumescentibus

accessum calorificae -alicujus materiae non argui § 29 et 30;

nec incremento ponderis calcinatorum, nec condensatione radio-

rum solis per instrumenta caustica, nec denique experimentis



Ilepesog omonocosa

B naparpage nepsom nokazaHo, YTO TENAOTa COCTOUT B ABH-
KEHHM MaTepuu, KOTOPOE ABHKEHUE XOTsl W He BCEraa UyBCTBH-
TEAbHO, OJHAKO NMOAAMHHO B TENABIX TEAaX €CTb, O YEM CMOTPH
B § 2. Cue aBukeHHME ecTb BHyTpPEHHEe, TO €CTb B TENABIX H
ropsiYuX TeAax ABHAYTCH HEUYBCTBUTEAbHbIE YaCTHIbI, U3 KOTO-
PbIX COCTOAT caMble T€Aa; cue ABCTByeT B § 3 um 4 u moa-
TBepajaercs B § 5. BuyrpeHnee aBu:meHune HeuyBCTBHTEABHBIX
4aCTHL €CTb TPOSIKO: NPOXOZHOE, 3bpi6AOlleecs W KOAOBpPAT-
Hoe, uTo usbscHeHo B § 6. Temrora TeA HE YTO HHOE €CTb,
KaK KOAOBPAaTHOe JABUXKEHMe COOGCTBEHHOH MaTepuH, TO €cTb
TEAO GbIBA€T TENAO HAM rOpPAYO TOTAa, KOrJa HEUYYBCTBHTEAD-
Hbl€ YaCTHIbl, OHOE COCTABASIOILNE, OKOAO CBOEHl OocH BEpTATCH;
cue agokazaHo B § 7—I11. B § 12 onposepraercs mnekoTopoe
Bospaxenue. B § 13 BoiBedeHbl U3 BbILIENHCAHHOTO PacCyxae-
HASl HEKOTOPbIE CAEACTBHUs, U3 KOTOPBIX T'AaBHOE €CTb TO, YTO
YEeM HEYYBCTBHTEAbBHBIE 4YaCTHLbI CKOpee BEPTATCHA, TEM U Tel-
AoTa MAM kap Goabuie 6niBaeT. B § 14—25 ans Bawero zokasa-
TEAbCTBa aBTOPOBOfi TEOpMH NPEeAAOXEHBI U HCTOAKOBAaHDI
14 CBOHCTB M mepemeH, KOTOpbIE€ TEMAOTa mnokasbiBaeT. B § 26
HOKa3aHO, YTO JOAKHO paccykAaTb O NPHUOGBIAH BEAMYMHDI,
koTopyio”® HarpeThie Tera mNoAyyawT. Uro Ha 3eMHOM Iapy, Ha
KOTOpOM Mbl o6uTaeM, HET HUrJe caMO#l COBEpIIEHHOH CTyXH,

2 B nogaunnuxe owubouHo KOTOPBIS.
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circa materiam frigorificam institutis idem evinci ostenditur,
§ 31—33. Quod aetheris officium sit circa producendum calo-
rem indicatur, § 34. Frigoris propria materia breviter refu-
tatur 35.
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To secTByer us ceit teopun B § 27. Paccyxaenme o marepuu,
KOTOpyI0 60AbLIasi 4acTb PUAOCO(OB 32 COGCTBEHHYIO MAaTEPHUIO
TENAOTbl NOYHUTAET M HA3bIBAET TENAOTBOPHOI HAH OTHEHHOIO
CTHXHEI0, U €CTb AH TaKas MaTepus, O TOM CA€ACTBOBaTb Hayu-
Haer asrop B § 28. Ho xors To camas mnpaBja, urto Teaa
OT OrHs PACIIMPSIOTCS, YTO NMEPEXKEHHbIE B MOPOLIOK METaAAbI
TAXEAee CTaHOBATCH, YTO CTyIUEHHbIE COAHEYHDbIE AY4YM 3aXu-
raTeAbHbIM CTEKAOM BEAHKMH kap NPOU3BOAAT U UYTO CHET,
C COAbI0 CMEMaHHbl, TaeT, KOrza MNOAOKEHHas B HEro BOJAa
B CTaKaHE MEP3HET, OAHAKO M3 BCEro TOro HE CAeAyeT, 4TOOb
6blAa MaTepus TENAOTBOpPHas, KoTopas 6bl M3 OZHOro Teaa
B APYroe NepexoAuAa U MHOKECTBOM CBOHM TENAOTYy H OrOHb
yMHOkanra; cue sicHo zokasaHo B § 29—34. B § 35 kpaTko 06mb-
sIBAGHO, 4YTO M TaKoii oco6AnBo# MaTepuu HeT, koTOpasi 6bl CBOUM
NPUCYTCTBHEM CTYXKY MPOM3BOAUAA.
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DE CAUSIS CALORIS ET FRIGORIS
MEDITATIONES PHYSICAE

[(PUSNYECKHUE PA3MbBILIAEHHA
O INPHUYHUHAX TEITAOTBHI U XOANOJA]



§ 1

Calorem et ignem* per motum excitari notissimum est. Ma-
nus per mutuam frictionem calescunt, ligna flammam concipiunt,
silice ad chalybem alliso scintillae prosiliunt, ferrum crebris et
validis ictibus malleatum excandescit. Motu cessante etiam calor
minuitur et corpora calefacta tandem refrigerantur. Porro igne
concepto, corpora in partes insensibiles resoluta per aérem dissi-
pantur, vel in calces seu cineres fatiscunt, vel debilitata partium
cohaesione liquescunt; denique corporum generatio, vita, vege-
tatio, fermentatio, putrefactio calore promoventur, frigore retar-
dantur, imo prorsus cohibentur. Ex quibus omnibus evidentissime
patet rationem sufficientem caloris in motu esse positam. Quo-
niam autem nullus motus naturalis sine materia fieri potest,
necessum igitur est, ut ratio sufficiens caloris consistat in motu
alicujus materiae.

§ 2
Quamvis autem in corporibus calidis plerumque nullus mo-
tus visu percipitur, tamen per effectus affatim sese manifestat,
ita ferrum ad ignitionem fere ustum licet ad sensum quiescere

* Per ignem intelligitur caloris gradus major, quam qui ab animalibus

ferri possit.



Ilepegos A. M. Boposckoro

§1

Ouenb XOpomIO HM3BECTHO, YTO TEMAOTAa M OroHb* BO36y-
®AalOTCA nocpeicTBoM asuxenus. OT B3auMHOro TpeHUs PYyKH
COTPEBAIOTCS, AEPEBO 3aropaercs NMAAMEHEM, [IpU yAape KpeMHs
06 OrHMBO BBICKAKMBAaIOT HCKPbI, XKEA€30 HAKAAAETCSH OT ITPOKO-
BbIBaHUS YaCTbIMU M CUABHBIMU y Aapamu. [ [pu npekpaluennu Asuxe-
HHs YMEHbIIAETCS M TENAOTA, U HATPETHIE TEAQ B KOHLIE KOHIIOB OXAa-
xaaloTcsa. Janee, BOCIPUHAB OTrOHb, TEAA, PacNaBUIMCh Ha HEYYB-
CTBUTEAbHBIE YaCTHLbl, PACCEMBAIOTCSA B BO3JAyXE, HAM Pacchi-
NalTCs B U3BECTb MAU NENEA, UAM B HUX HACTOABKO YMEHBUIAETCH
CHAa cUeNAeHHs, 4TO OoHHU nAaBaTcsA. Hakomen, o6pasosanue Tea,
KHW3HEHHble IIpoUecchl, NpouspacraHue, O6pOKEHUE, THHUEHHUE
TENAOTOI0 YCKOPAIOTCS, 4 XOAOAOM 3aMeAASIOTCA HMAM BOBCE
npekpawaiorcsa. M3 Bcero aroro cosepumieHHO OY€BHAHO, YTO
JAOCTaTOYHOE OCHOBaHHE TENAOTBHl 3aKAIOYAETCA B JBHUXEHHH.
A Tak KaK HHKakoe ABMAEHHE B NPHUPOAE HE MOXKET NPOU3OUTH
6es maTepuu, TO HE06x0AMMO, uyTO6bI AOCTATOYHOE OCHOBaHWE
TENAOTbl 3aKAIOYAAOCHh B ABHMMKEHHMM KAaKOH-TO MaTepuH.

§ 2
N xora B ropA4YUX TEAaxX Ha BHJ OObIYHO HE 3aMETHO HHUKa-

KOro JABHXEHHS, OHO BIOAHE OGHapy:XHUBaeTCs MO NPOM3BOAHU-
MbiM AeficTBusM. Tak, XeAe30, HArperoe NOYTH A0 HaKaAUBaHHS,

* Tlog ormem nommumaercst cTemeHb TEMAOTHI, NpEBbIIAIOMAs TY, KOTOPYIO
MorAM Obl BHIHECTH :KHBbI€ CyIIeCTBa.
5 JlomoHocoB, T. II
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videatur, corpora tamen sibi admota alia fundit, alia in vapo-
res resolvit; et sic insensibilibus eorum particulis in motum
excitatis, sibi quoque motum alicujus materiae inesse ostendit.
Equidem non ibi motus adeo negandus est, ubi nullus in oculos
incurrit. Quis enim negaret, vento impetuoso sylvam perflante,
folia et ramos arborum agitari, licet e longinquo spectans nul-
lum motum visu assequeretur. Quemadmodum vero hic ob di-
stantiam, sic in corporibus calidis ob tenuitatem particularum
motus visum effugit: in utroque enim casu angulus visionis tam
acutus redditur, ut neque ipsa objecta sub_eo constituta, neque
motus eorum videri possit. Sed quoniam neminem, nisi quali-
tatum occultarum patronum aliquem fore arbitramur, qui calo-
rem tot mutationum instrumentum otiosae cuidam et omni motu
destitutae materiae tribuat, ideo superfluum esse censemus
diutius hisce inhaerere.

§ 3

Cum autem agitatis tenuissimis materiae particulis, nullus
motus sensu visus percipitur (§ 2); ratio igitur sufficiens calo-
ris continetur in motu materiae intestino.*

§ 4

Materia in corporibus duplex est, propria scilicet et pere-
grina: prior corpora ipsa constituit, posterior spatiola a propria
materia vacua replet. Quaeritur itaque, utra earum in motu
constituta calorem gignat. Huic quaestioni ut satisfiat, excutienda
sunt praecipua phaenomena, quae circa corpora calida obser-
vantur. Haec consideranti occurrit, corpora specifice graviora

* Per motum intestinum eum intelligimus, ubi integro corpore sensibilk
eodem in loco haerente particulae ejus insensibiles agitantur.
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110 BHEIIHOCTH KaxXeTCsd HaXOAAIlMMCA B IOKO€, OAHAKO OAHH
TeAa, NPUABHHYTbIE K HEMY, OHO IIAABUT, APYTrHe NpespallaeT B nap
U TaKuM 06pa3oM, PHBOAS X HEYYBCTBUTEAbHbIE YaCTHIIbI B ABH-
AeHue, NOKa3blBaeT, YTO M B HEM MMeeTCA ABHAKEHHE KaKOH-TO
maTepuu. Besb HeAb3sl OTPHLATh CYILECTBOBaHHE JABHKEHHS TaM,
riAe OHO He BOCIPHHHMAaeTCs 3pEeHHeM: KTO, B caMOM JAeAe, 6yaer
OTPHUATb, YTO KOr4a yepe3 AecC NPOHOCHTCA CHAbHBIH BeTep,
TO AMCTbS U BE€TKH AEPEBbEB KOADBIIIATCA, XOTS NPH paccMaTpH-
BaHMM M3JaAM M He BUAHO ABuxenns. M Touno Tak xe, kak
34eChb BCAEACTBHE pACCTOSAHHA, TAK M B TENABIX TEAAX BCACA-
CTBHE MAAOCTH YacTHI ABHXKEHHE YCKOAb3aeT OT B3opa: B oboux
CAyYasX YyroA 3PEHHsA CTaHOBHTCHA CTOAb OCTPbIM, YTO HH CaMHX
NpesMETOB, PAaclOAOKEHHbIX MOJ 3THM YrAOM, HH UX JABHKEHHS
HeAb3s yBuaeTb. Ho Tak kak Mbl cuMTaem, 4YTO HMKTO — pasBe
YTO OH NPMBEpPXKEHEl CKPbITBIX KayecTB-—He OyJeT NpPHIHCHI-
BaTb TENAOTY, HMCTOYHHK CTOAbBKHX H3MeHeHHH, Kakol-To 6es-
A€ATEAbHOH M AMIIEHHOH BCAKOro ABHXKEHHS MaTepHH, TO Mbi
HaxOAMM M3AMIIHMM JAOA€€ 3ajE€PXKHMBATbCSA HAa ITOM.

§3

" A Tak Kak NIpH ABUKEHHMM TOHYAHIIMX YAaCTHI MATEPHH HEAb3 A
BOCIPUHATb HHKAaKOTO JAOCTYNHOTO 4yBcTBaM aBuxenus (§ 2),
TO CA€Z0BaTEAbHO AOCTATOYHOE OCHOBAHHE JASl TENAOTDHI 3aKAIO-
yaeTCss BO BHYTPEHHEM JABH:XEHUM MaTepun.*

§ 4

Marepuss B Terax 6biBaeT ABOAKOrO poJja, a MMEHHO cO6-
CTBEHHas M NOCTOPOHHAA: NepBas obpa3yeT cambie TeAa, a BTO-
pas 3alOAHfAET MeAbyaiilive npomexyTkH, CBo6GOJHbIEe OT CO6-
creennoli Matepuu. CnpammBaercs, kakas U3 HHX, 6YAyud Ipu-
BeJeHa B ABHXKEHHE, TOPOxZaeT TenAoTy. YTo6bl OTBETHTH HA STOT

* [los BHyTpeHHMM JBHAEHHeM MBI MOHMMAaeM TaKoe, NPH KOTOPOM
ONIyTHMOE TEAO B LeAOM OCTaeTcsi Ha MecTe, 4 €ro HEYYBCTBHUTEADbHBIE
9acTHB HaX0ZATCS B ABHEEHUH.

5*
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majorem caloris gradum recipere eumque diutius conservare,
quam quae specifice leviora sunt. Ita Mercurius eodem igne
magis incalescit, diutiusque calidus persistit, quam aqua. Carbo-
nes fossiles validiorem dant focum, quam carbones lignorum,
praecipue leviorum. Idem quoque in unico eodemque corpore,
nempe aére, observatur, qui cum in superiore regione athmo-
sphaerae levior sit, iisdem radiis solis minus incalescit (teste
nive perpetua, montium altiorum juga occupante), quam qui in
locis humilioribus reliqua athmosphaerae massa condensatus est.
Porro corpora specifice graviora sunt etiam densiora specifice -
levioribus, consequenter sub eodem volumine majorem quanti-
tatem materiae propriaz, minorem vero peregrinae continent,
quam corpora specifice leviora. Et quoniam ex legibus mecha-
nicis constat quantitatem motus eo majorem esse, quo copiosior
est materia mota, et contra; itaque si caloris ratio sufficiens
consisteret in motu intestino materiae peregrinae, corpora spe-
cifice leviora majorem caloris gradum reciperent, eumque diu-
tius retinerent, quam specifice graviora: major enim copia pere-
grinae materiae in illis quam in hisce contineri debet. Verum
quoniam e contrario quantitas caloris respondet materiae cor-
porum propriae; patet igitur caloris rationem sufficientem conti-
neri in motu intestino materiae propriae.

§ 5
Non tamen hic negatur materiam peregrinam cum propria

simul moveri; verum § 34 patebit, motu materiae peregrinae
aliquando praeverti motum materiae propriae.
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BONpOC, Hajo O6paTUTbCA K TAaBHEHIIMM SBAEHMAM, HabAO-
AaeMblM B ropsuux Tterax. PaccmarpuBaromemy ux yscHsercs,
4TO TeAa, yAeAbHO O6Gonee TsxeAble, BOCNPUHHUMAIOT 6GOAble
TENAOTHI H JOA€e ee yAepKHBAaIOT, YeM YAEeAbHO 6Goaee Aerkue.-
Tak, pryTe HarpeBaercs 6oabme M ocTaeTcs ropsueit AoAblue,
4YeM BoJa OT TOro e camoro orHs. Kamenunii yroab saer 6oaee
CHAbHOE TOpEeHHe, 4YeM JApeBecHbli yroab, ocob6eHHO u3 Goaee
Aerkoit apesecunnl.” To xe Ha6AlOZaeTcas B OAHOM M TOM Xe
TEAE, a UMEHHO B BO3JyXe, KOTOpbid, 6yAyun 6oaee Aerkum
B BEpPXHMX CAOAX aTMoc(epbl, MeHbIlle HarpeBaeTcs TEMH Xxe
caMbIMH Ay4YaMH COAHLA, YeM TOT, KOTOpbiif, HaxoZsich B Ooaee
HM3KMX MeCTax, CAaBAeH OCTaAbHOH Maccoll atmMocdepni: 06 aTOM
CBHJETEAbBCTBYEeT BeuHblii cHer, mokpbiBaiouii xpebTol 6oaee
Boicokux rop. JAanree, Tera, yaeapHo 6oree TsAxeAble, B TO ke
BpeMs U 6oree NAOTHbI, YeM yjeAbHO 6Goree Aerkue, caezoBa-
TEABHO NIPH OJZHOM U TOM ke o6beMe cojepxaT Goabliee KOAH-
4ecTBO COOCTBEHHOH MaTepuum M MeHblllee KOAHYECTBO IOCTO-
ponneii. M Tak Kak M3 3aKOHOB MeXaHMKHM M3BECTHO, YTO KOAH-
4ecTBO ABHAEHUs TeM Goabllle, yeM Goablle Macca ABURYLIeHcCs
MaTepud, M o6paTHO, TO B TOM CAyuae, ecAH 6bl ZOCTaTOYHOE
OCHOBaHHE TEMAOTBI COCTOSIAO BO BHYTPEHHEM JABHKEHHHM IIOCTO-
pPOHHeil MaTepHH, TeAa, yAeAbHO 6onee AerKne, BOCIPUHAMAAH Obl
60ABIIYIO CTENEHD TENAOTHI U AOAEE ¥ AEPXKUBAAU €€, YEM YAEABHO
6oree TAxeAble: BeAb B NEPBbIX AOAKHO cOAep:kaTbes GOAblee
KOAHYECTBO IIOCTOPOHHeH Marepuu, uem B nocaejuux. Ho rak
Kak, Hao60pOT, KOAHYECTBO TENAOTbHI COOTBETCTBYET COGCTBEH-
HOH MaTepuH TeA, TO OTCI0JAa OYEBHAHO, YTO AOCTATOYHOE OCHO-
BaHHE TENAOTbl 3aKAIOYaeTCs BO BHYTPEHHEM JBH:XKEHMH CO6-
CTBEHHOH MaTepuH.

§ 5
Mbi 34ecp, 0s4HaKO, He TOBOpPHMM, YTO MOCTOPOHHAA MaTepUsa
He ABHXETCs BMecTe ¢ co6CTBeHHO; Kak GyjeT BUAHO U3 § 34,
ABHHXEHUE IOCTOPOHHE# MaTepuM HHOrja mNpeAynpexjaeTr ABU-
KEHHe MaTepuu CcO6GCTBeHHOH.



70 T pyavt no usuxe u xumuu 1747—1752 .

§ 6

Motum intestinum triplici ratione fieri posse concipimus,
nimirum: 1) si particulae corporis ex uno loco in alium demi-
grant, vel 2) in eodem loco persistendo gyrantur, vel denique
3) per exiguum spatiolum, insensibili tempusculo ultro citroque
continuo ‘agitantur. Prior intestini motus species Progressivi,
altera vera Gyratorii, tertia Tremuli motus nomine non incon-
grue salutari potest. Quoniam autem calor est unicus idemque
effectus naturae, quatenus calor est, unicam igitur eandemque
causam proximam habere debet,* adeoque a motibus prorsus
diversis proficisci nequit. Rursum itaque ratio reddenda est,
cuinam motui corporum intestino calor sit adscribendus.

§ 7

Quod ut appareat, pro principio ponendum est 1) eum
motum intestinum caloris causam esse non posse, si quem in
quibusdam corporibus calidis nullum fieri posse demonstrabitur;
2) nec eum motum causam caloris existere, quo praeditum est
corpus minus calidum, quam aliud, quod eodem motu caret.
Cum vero triplex motus corporum intestinus concipitur, quorum
alicui calorem acceptum ferendum esse oportet (§ 6, 7); exclu-

* Causas rerum naturalium non plures admitti debere, quam quae et
verae sint et earum phaenomenis explicandis sufficiant, ideoque effectuum
naturalium ejusdem generis eaedem sunt causae, uti respirationis in homine
et bestia, descensus lapidum in Europa et in America, lucis in igne culi-
nari et sole, reflexionis lucis in terra et in planetis, inquit illustris Newto-
nus Phil. nat. princ. math. lib. 3, p. 357.
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§ 6

BuyTpennee zBuxeHHe MBI NpejcTaBAseM cebe MPOMCXOAAIINUM
B Tpex ¢opmax: 1) ecAM yacTHUBI TeAa NEPEXOAAT H3 OZHOrO
MECTa B APYro€; MAH, 2) ocTaBasicb B OAHOM MeCTe, BPallaloTCs;
MAM, HaKOHel, 3) HempepbhIBHO KOAE6GAIOTCS B3aj W BlIepej Ha
HUYTOXKHOM IIPOCTPAHCTBE, B HEYYBCTBHTEAbHblE INPOMEXKYTKH
Bpemenu. [lepsoMy BHAY BHYTPEHHEro ABHMXKEHHS YMECTHO AaTb
Ha3BaHME NOCTYNATEAbBHOTO, BTOPOMY BPallaTEAbHOrO, TPeTbeMy
KoaebaTeAbHOrO ABMKEHHMA. A Tak Kak TeNAOTa, MOCKOABKY
OHa SABASETCA TEeNAOTOH, €ecTb eAMHOe H Bcerja OJMHAKOBOE
fAIBACHHE NPUPOADbl, OHA JOAXKHA MMETb €JMHYI0 H BCerja OjHWHa-
KOByI0 6Anxkaiiuryio npuuuMHYy * M CAejOBaTEAbHO He MOXET Npo-
MCXOAHTb OT COBEpUIEHHO Pa3AHuHbIX ABMxeHHH. Tenmepb, che-
AOBaTeAbHO, HajO PacCMOTPETb, KaKOMY ke HMEHHO BHYTpPEH-
HeMy JBMXEHMIO AOAKHO G6bITb npunucaHo [sBArenue] Temaorsi.

§ 7

. Uro6bl 3TO BBICHHTb, HAaZO NPHHATb 3a OCHOBY: 1) uro
He MOxeT ObiTb NPUYMHOH TEMAOTHI TO BHYTpEHHee JABHKEHHE,
OTHOCHTEABHO KOTOPOrO 6yJeT MOKa3aHO, YTO OHO MOKET BOBCE
OTCYTCTBOBAaTb B HEKOTOPbIX TOPAYMX TEAaxX; 2) UTO He ABAfAETCS
NPUYMHOH TENAOTH U TO BHYTpEHHee ABH:KeHHE, KOTOPOe MMeeTCsH
y TeAa MeHEe rOpsYero, 4YeM Apyroe TEAO, AHIUIEHHOE 3TOro
- ABUKEHHA, A TaK KaK CyllecTByeT TpU BHAa BHYTPEHHEro JABH-
XKEeHUS TeA M HajO0 NpUNHCATb MNOSBAEHHE TENAOTbHI OJZHOMY H3
nux (§ 6, 7), TO, eCAM MBI HCKAIOUMM jBa BHAa, HE06X0AMMO

* He sgoArxHO jomyckaTp HMSAHIIHHX HPUYMH ABAEHHHA NPUPOABI MOMHMO
TeX, KOTOPblE M COOTBETCTBYIOT ZeHCTBHTEABHOCTH M JOCTATOYHBI ZAf 06bsic-
aenus orux asieruit. [loaroMy ognoposHble sIBA€HMS OPOHUCXOZAT OT OAHUX
M Tex ke NPHYMH, KaK, HaIpuMep, JhIXaHHE UeAOBeKa H HHEOTHOIO, majeHHe
xamueit B EBponme u B AMepuxe, cBeT OT KyXoHHOrO OrHs H OT COAHIA,
oTpaxeHHe cBeTa Ha 3eMAe M Ha NAaHeTax, Kak FOBopuT 3HaMeHuThii Helotom,
MaremaTHueckue Hauara HATypaibHOH Qurocodpuu, ku. 3, crp. 357.
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sis igitur duobus necessario sequetur causam caloris in tertio
esse positam (§ 4).

§ 8

Corporum liquidorum particulae tam levi nexu inter se cohae-
rent, ut diffluant, nisi duro aliquo corpore cohibeantur. Unde
patet ad tollendam mutuam earum cohaesionem nulla fere vi
externa opus esse, sed eas sponte sua divelli et a se invicem
recedere atque motu progressivo moveri posse. Unde fit, quod
liquoribus nulla signa durabilia imprimi possunt, sed momento
obliterentur. Caeterum stagnantium etiam liquorum insensibiles
particulas motu progressivo gaudere ex sequentibus constat.
1) Aqua particulas salis sibi immersi solutique per totam suam
massam distrahit; unde vi principii rationis sufficientis sequitur,
etiam particulas aquae quaqua versus ferri et motu progressivo
incedere. Et quoniam hoc tempore solutionis fieri solet, dubi-
tari sane non potest, particulas aquae etiam ante et post solu-
tionem eodem motu gaudere, siquidem a sale solvendo motus
iste produci nequit, cum ipsius particulae vi externa indigeant,
qua divulsae a se invicem recedant. Porro quoniam omnia cor-
pora liquida non secus atque aqua certa quaedam corpora so-
lida dissolvunt, eorumque particulas distrahunt; gaudent itaque
motu intestino progressivo. 2) Aqua stagnans putrescit; cum vero
putrefactio nil aliud sit, quam mixtionis destructio, ubi partes
homogeneae a heterogeneis separantur, quamobrem dum aqua
putrescit, tum particulae ejus a particulis heterogeneis, vel ex
aére contractis vel ex terra elutis secernuntur, ab iis recedunt,
atque adeo moventur motu progressivo. 3) Gutta solutionis
stanni solutioni auri aqua dilutae et in loco quieto repositae
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6yAeT caAeraTb BblBOA, UTO NPHYMHA TENAOTH 3aKAIOUYEHA.
B Tpetbem Buae (§ 4).

§ 8

YacTuusl XMAKHX TeA cBA3aHbl APYr C APYroM Tak caabo,.
YTO PAaCTEKalTCH, €CAH He CAEPXHBAIOTCA KaKMM-AH60 TBepjbiM
terom. Orcroza sBCTByeT, uTO AAS YCTPaHEHHSA MX B3aWMHOTO
cuenAeHus He Tpebyercs mOYTH HHKaKoH BHelHeili CHAbI, H OHHM
MOTYyT CaMONPOHM3BOAbHO OTPbIBaTbCA M YAAAATbBCA OJHA OT
Apyroii M ZABuraTbcs MOCTynaTeAbHbiM ABHxseHHeM. Bcaeacrsue
3TOTO Ha MHAKOCTAX HeAb3s 3aledyaTAeTb HHUKaKUX ycToiuu—
BbIX 3HAKOB, HO OHM MIHOBEHHO craaxusaioTcsi. Kpome Toro,
U3 HUXKECAeAylOlIero BHJAHO, YTO M Y HaxXOAsAIIMXCA B IOKOe
MHAKOCTEl HEUYBCTBUTEAbHbIE YACTHLbI 06AaZAIOT MOCTYNAaTEAb-
HbiM aBuxeHueM. 1) Boja pasHocuT mo cBoeli macce uacTHib
NOrpy:Xe€HHOH B Hee M pacTBOPHBIIEHCS COAH; OTKYAa, B CHAY
NpUHLUMNA JOCTaTOYHOTO OCHOBaHHSA, CA€JYET, YTO M YaCTHUbL
BOAbI HOCATCA IO BCEM HanpaBA€HHAM M NepeMellalnTcs MOoCTy-
naTeAbHbIM agBumenMeM. M Tak kak 3TO NPOMCXOZMT BO BpeMs
PACTBOPEHMA, TO KOHEYHO HEAb3s COMHEBaTbCA, YTO YaCTHUIIbL
BOAbl 06AaJalOT TeM ke JABHXKEHHEM TaKke JO M IIOCAE pacTBO--
peHHs, MOCKOAbKY 3TO JBHKEHHE HE MOXKET NPOMCXOAHUTb OT pac~
TBOPsAEMO#i COAH, 4YacTHLbl KOTOpPOH HyXkJAalOTCA BO BHENIHeH
cuae, 4yToGbl OTOPBATBCA M YAAAMTbCA ApPYyr oT Apyra. Jaaee,
TaK KaK BCE XMAKOCTH, He MHAaUe YeM BOJAa, PaCTBOPAIOT T€ HAH
HHDbIE TBEpAbl€ TeAa W Pa3HOCAT MX YacCTHUbI, TO CAEZ0BATEADHO
oHM o6rajaior noctynateabHbiM ABumenueM. 2) Crosuas Boza
3arHMBaeT; a Tak KaK THHEHHWE €ecTb He 4YTO MHOe, KaK pacna—
A€HHEe CMENaHHOTO TeAa, COCTOfAIlee B TOM, 4YTO OJAHOPOJAHbIE
9aCTH OTAEASIOTCS OT WHOPOJAHBIX, TO CAeAOBaTeAbHO IMpH 3a--
FHMBaHUM BOJAbI €€ YacCTHIbl OTAEASIOTCS OT MHOPOJHBIX YaCTHU,.
U3BAEUYEHHBIX U3 BO3JyXa HUAH BbIMBITBIX M3 3€MAHM, H YAAAAIOTCH
OT HMX, a CAeJOBaTEeAbHO JABHXKYTCSH IOCTYNATEAbHbIM JABHKE~
uuem. 3) Kanas pactBopa oAoBa, nmpuBejeHHasi B camoe Aerkoe-
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lenissime admota per ipsam distrahitur, eamque purpureo colore
tingit. Quod eodem modo succedit, si infusioni gallarum solutio
vitrioli Martis vel vino albo vinum aliquod rubrum instillatur.
Haec omnia manifestant, particulas insensibiles liquidorum etiam
stagnantium juxta se invicem serpere et motu intestino moveri.

§ 9

Contra vero particulae corporum solidorum tam arcto nexu
vinciuntur, ut vi externae eas dividenti admodum resistant nec
«cuilibet facile cedant, quamobrem fieri nequit, ut sponte sua
rupto cohaesionis vinculo a se invicem recedant, et motu pro-
gressivo moveantur, quamdiu corpora ipsa solida persistunt.
Unde fit, quod etiam subtilissima signa illis incisa per longum
tempus durant, nec nisi continuo usu aut aéris injuria vel de-
nique corpore ipso liquefacto delentur; cui prorsus contrarium
in fluidis quotidie experimur (§ 8). Haec dicta sunt de corpo-
ribus duris, mixtis, inorganicis; organica enim, e.g. vegetabilia
tenuissimis vasculis succos liquidos ducunt, quorum existentiam
olea expressa et liquores destillati, motum vero intestinum
progressivum vegetatio ipsa prodit.

§ 10

Ad majorem asserti evidentiam non exiguum momentum
.afferre videtur aurum, quod superficiei utensilium ex argento
fabrefactorum inductum per secula eidem adhaeret nec nisi
frequenti usu diminuitur; contra vero momento temporis super-
ficiem relinquit, et per totam argenti massam distrahitur, quam-
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‘CONPUKOCHOBEHHE C pPacTBOPOM 30A0Ta, pa3BejEHHbIM BOJOii

¥ NMOCTAaBAEHHbIM B CHOKOfiHO€ MeCTO, Pa3HOCHTCS IO BCEMY €ro
o6beMy M OKpaluMBaeT ero B mypnypHeii uBer. Takum xe o6pa-
30M NPOUCXOAMT 3TO, €CAH KamHyTb B HacCTOHKY 4YepHUABHBIX
OpeNIKOB pPacTBOPOM XKEeAE3HOro Kynopoca HAM B 6eroe BHHO
KaKuM-HH6YAb KpacHbiM. Bce 910 o6HapyxuBaeT, 4TO HeuyBCTBU-

‘TEAbHDbI€ YaCTHIbI M-y CTOAYHUX KMAKOCTeﬁ nepemellarTcA OjJHA

OTHOCHTEABHO ApPYrol M ABHAKYTCH NOCTYNAaTEAbHbIM JBHKE:
“HueM,

§9

Yactuubl xe TBEpAbIX TEA 6bIBAIOT COeAMHEHbI TaKOH TECHOH

"CBA3bI0, YTO MOIUHO CONPOTHBASIOTCA Pa3ieAsollell UX BHeUIHEH
CHA€ M He KaXJAOH Aerko yCTymalT, BCAEACTBHE YEro HEBO3-

MOXHO, 4TO6bl OHM, CaMONPOM3BOAbHO pa3pyIIHB CBs3b CLEMNAE-
HHfA, OTOWIAM OAHa OT APYroil M ABHraAMCb NOCTYNATEAbHBIM

.ABHKEHHEM, MOKA COXPaHAIOTCA caMH TBepAble TeAaa. [loaTomy

Aaxe caMble MaAble 3HaKH, BbIp€3aHHble HA HHMX, COXpPaHAIOTCS
AOATO€ BpeMs M YHHUYTOXKAIOTCS AHIIb OT NOCTOSHHOTO YHOTpe-
6AeHHs MAM OT ZeliCTBHs BO3AyXa MAM, HaKOHEL, [pPH paclAa-
BAEHMH CaMOrO TeAaj: TOrda Kak B XHJAKOCTAX Mbl €XejHEBHO
Ha6aozaem nporusonoroxuoe (§ 8). Ckasammoe orrOCHTCH
K TBEPAbIM TeAaM CMelIaHHbIM, HEOPraHHYECKHM; H60 OpraHu-
yecKne, HalNpHMep pPacTHTEAbHble, NPOBOAAT MO TOHYalmKUM

‘cocyjaM XKHUAKHE COKH, CYLISCTBOBAHHE KOTOPbDIX 06Hapymu-

BaeTCs BblIKHMaHHEM MacAa U OTTOHKOMH AECTHAAATOB, CyLIECTBO-
BaHHE Xe HOCTYﬂaTeAbHOI‘O ABUXKEHHA CaMHUM IIPpOHU3PACTAHHEM.

§ 10

QueBuanocTs CAEAAHHOTO YTBEPKAEHHA HEMaAO MNOAKpeE-
nAsieTCA NIPUMEpPOM 30A0Ta, KOTOpoe, 6yJyuH HaHECEHO Ha NOBepX-
HOCTb cepebpsiHbBIX HM3JeAHil, ocTaeTcs Ha Heil BeKaMH M CTHU-
paeTcs TOAbKO OT 4YacTOr0 NnoAab3osanus. Hao6opor, oHO MrHo-
BEHHO OCTaBAsieT NOBEPXHOCTb H PpacHpoCTpaHseTcsAs No Bceit
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primum argentum liquatur, manifesto indicio particulas corpo-
rum solidorum praecipue inorganicorum in uno eodemque loco
persistere nec motu progressivo incedere, contra vero liquido-
rum corporum moleculas eodem motu agitari.

§ 11

Quantum autem ad motum tremulum spectat, eum in corpo-
ribus, quorum particulae etiam utcunque cohaerent, fieri non
posse facile apparet. Etenim eo durante particulae corporis
continuo ultro citroque resiliunt a se invicem, unde fieri nequit
ut inter se cohaereant, atque adeo nec in solidis nec in liqui-
dis corporibus motus tremulus fieri potest, sed solum in iis.
quorum particulae nullo nexu vinciuntur, cujusmodi aéris et
aetheris particulas esse censemus.

§ 12

Videndum denique restat, utrum particulae corporum soli-
dorum durante firma cohaesione gyrari possint. Ad hoc demon-
strandum sufficit in mentem revocare duo marmora politis super-
ficiebus conjuncta facile juxta se invicem moveri, fortissima
cohaesione, qua vinciuntur, nihil obstante; item vitra lenticularia
apud politores formae celerrime in gyrum actae ita adlazrere,
ut ab ea juxta lineam plano contactus perpendicularem sine
damno removeri nequeant. Nil igitur est, cujus gratia affirmare
vereamur superficies particularum non obstante mutua cohae-
sione juxta se invicem moveri, atque particulas ipsas gyrari
posse.
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Macce cepebpa, Kak TOAbKO cepe6po pacnaaBHTCA, — SIBHOE
yKa3aHHe Ha TO, YTO YacTHUbl TBEPAbIX TeA, OCOGEHHO Heopra-
HHYECKHMX, Npe6biBalOT Ha OJZHOM MeCTe€ H He IepeMellaloTCs
TNOCTYNaTeAbHbIM ABHKEHHEM, a MOAEKYAbI kHiKOCTed o6aazaroT
9TUM JBHKEHHEM.

§ 11

Uro ke kacaeTcsi KOA€6aTEAbHOrO JBUKEHHs, TO AETrKO
BUAETb, YTO OHO HE MOXKET CYIUEeCTBOBaTb B TeAaX, YaCTHIIbI
KOTOPBIX CKOAbKO-HM6YAb cBsizaHbl mexdy co6oil. 6o npu ero
HaAHWYUM YAaCTHUBI TeAa HENpPephiBHO OTCKAaKHUBAIOT B3aj U BIie-
pe4d oJHa OT ApYyroi, BCAeACTBHE UEro OKa3bIBAETCH HEBO3MOXK-
HbIM, 4TOGBI OHM GbIAM CBsi3aHbl Mexdy co6o0if, n Takum ob6pa-
30M KoAebaTeAbHOE JBH:XKEHHE HE MOKET CYIIeCTBOBAaTb HHU
B TBEpPAbIX TeAaX, HU B XHAKOCTAX, HO TOAbKO B TaKHX TeAax,
YacTULbl KOTOPbIX HE CBSA3aHbl HUKAKHUM CLENAEHHEM, KaKOBBIMHU
Mbl CYHTaEM YacCTHUBI BO3AyXa M adupa.

§ 12

Ocraercs, HakoHeW, pacCMOTPETb, MOTYT AH YacTUUbl TBEp-
ABIX TeA, HaxXO0AfACb B HENpPEPbIBHOM KpENKOM CLENAeHHH, Bpa-
watbes. Urobsl nmokasaTb 3TO, AOCTATOYHO HANOMHUTb, YTO ABa
KycKa MpaMopa, CAOXKEHHbIX INOAHPOBaHHBIMH IIOBEPXHOCTSMH,
AErko ABHAKYTCSH OAMH IO APYrOMYy M 3TOMY HHCKOAbBKO He Ipe-
NATCTBYET CBA3bIBalolllee HX CHAbHeiilllee cLeNAeHHEe; TaKke U
CTEKASHHbIE YeUEeBHIbl ¥ MAHQPOBIUHKOB CTOAb MAOTHO INPHUCTAIOT
K 6picTPO BpalgaoWIMMcs (QopMaM, YTO He MOTYT 6biThb 6€3 NopuH
OTOABMHYTbI OT HHX IO AMHHH, NEPNEHAUKYASPHOH K IAOCKOCTH
Kacanus. [loaTomMy HMYTO He npensATCTByeT HaM yTBEPXAaTb,
YTO MOBEPXHOCTH YacCTHL, HECMOTPS Ha B3aHMHOE CIENAEHHE,
MOTYT ABHTaTbCsA OJZHA IO OTHONIEHHIO K APYro#d M caMd 4acTHLbI
MOTYT BpamaTbCH.
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§ 13

His ita comparatis, videamus lapidem ad ignitionem fere
ustum. Qui quoniam in statu soliditatis adhuc persistit, motu
igitur intestino progressivo et tremulo caret (§ 10, 11), con-
sequenter dantur corpora admodum calida sine motu intestino
progressivo atque tremulo. Conferamus eundem lapidem cum
aqua vel Mercurio frigido; tum licet posterioribus motus ille
intestinus insit (§ 9), prior vero eodem careat (§ 10); nihilomi-
nus tamen hic multo calidior est, quam illi. Unde elucet, dari
corpora motu intestino progressivo praedita multo minus calida -
iis quae eodem motu destituuntur. Ex his igitur vi principiorum
superius (§ 8) allatorum deducitur motus materiae corporum
propriae intestinos, progressivum scilicet et tremulum caloris
causas esse non posse.

§ 14

1

Necessario igitur sequitur rationem sufficientem caloris conti-
neri in motu gyratorio particularum materiae corporum propriae -
(§ 8). Atque hoc ipso demonstratur realitas ejusdem motus
(ibid.). Sed multo plus ponderis hisce argumentis accessurum
fore non dubitamus, postquam propositam theoriam phaeno-
menis circa corpora calida occurrentibus satisfacere videbimus.

§ 15

Omnis motus prout quantitas intendi et remitti potest, par-
ticulae igitur corporum tum tardius, tum celerius gyrari, con-
sequenter pro varia celeritate varii gradus caloris in iisdem
determinari possunt, adeoque, quo celerius particulae gyrantur,
eo calorem intensiorem fieri oportet, et contra.
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§ 13

YcraHoBHB 3TO, paccMOTPHM KaMeHb, AOBEAEHHblH IMOYTH
A0 OTHZHHOTO KaAeHHs. TaK KaK OH BCe ele HaxXOAUTCHA B TBEp-
AOM COCTOSHMHM, TO CA€AOBATEAbHO AMIIEH BHYTPEHHETO MOCTY-
nateAbHOro M koaebareabHoro asuxenus (8§ 10, 11). Hrax,.
CYLIECTBYIOT BeCbMa ropsiyue TeAa 6e3 BHYTPEHHEro NOCTyma-—
TeAbHOrO M koaebarerbHOro asumenus. CpasHuUM 9TOT kKaMeHb
" ¢ XOAOAHOH BOZOH HAM PTYTbIO; XOTA NOCAEAHHE O06AaZAIOT
suyTpennum gsuxenuem (§ 9), a nepsoii ero aumen (§ 10), Tem
He MeHee OH ropasjgo ropsuee ux. Orcioga oueBnaHo, uToO Cye--
CTBYIOT O6Aajaiolie BHYTPEHHMM MOCTYNATEAbHbIM JABHAEHHEM
TeAa, ropasjo MeHee ropsiuve, YEM TeAa, ITOTO ABHUKEHUS AH-
mennble. M3 atoro, B cuay ycraHoBAenHbix Bbiue (§ 8) mpun--
LMMOB, BHITEKAET, YTO BHYTPEHHUE ABUKEHMA cOOCTBEHHOH MaTe-
pHH TEA — IOCTYNaTEeAbHOE M KOAE6aTEAbHOE — HE MOrYT 6bIThb
MpUYHHAMU TENAOTHI.

§ 14

Urtak, He06X0AUMO 3aKAIOYMTb, YTO AOCTATOYHOE OCHOBaHHE
TENAOTHl 3aKAIOYaeTCs BO BpallaTEAbHOM JABHXKEHHM YaCTHL
cob6ereennoii matepun Tea (§ 8). Tem cambim AokasmviBaercs u
peaabHOCTb 3TOrO ABMKenus (tam xe). Ho mbl me commeBaemcs,
4yTO ropa3sio 6oabmmnii Bec 6yzer NpHAaH 3TUM AOBOAAM IOCAE-
TOTO, KaK Mbl YBHAUM, YTO NPEAAOKEHHAS TEOPUS YAOBAETBO-
pAeT ABAEHHMAM, HaOAIOZaeMbIM B rOPAYAX TEAax.

§ 15

Bcsakoe ABukeHHe KaK BEAMYMHA MOXKET YCHAMBATHCA U OCAa--
6eBaTb, CAEAOBATEABHO YaCTHUbl TEA MOTYT BpalUaThCcsi TO Mej-
AeHHee, TO 6bICTpee, U B COOTBETCTBHU C Pa3AMYHOH CKOPOCTHIO
B HHX MOryT 6biTh ONpeAereHbl Pa3AHYHbIE CTENEHH TENMAOTbI¢
T. €., yeM 6bICTpEe BpPALUAIOTCS YAaCTHUbl, TEM CHAbHEE JAOAKHA.
CTaHOBUTbCA TENAOTa, H obpaTHO.
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§ 16

Corpora majore gradu caloris praedita quam corpus nostrum
-calida, minore frigida appellare solemus; sequitur itaque cor-
porum calidorum particulas celerius, frigidorum tardius gyrari,
quam particulas corporis nostri.

§ 17

Corporibus duris se mutuo fricantibus, unum eorum super
aalterum movetur superincessu radente; unde sequitur particulas
in superficiebus frictionis constitutas in se mutuo impingere:
Ponamus igitur corpus AB moveri super corpore CD ex B
versus A; particula ab impin-
get parte superficiei b in
partem superficiei ¢ particu-

lae cd, adeoque particula ab
@ excitabit in motum particulam
@ cd, et contra particula cd vi
4 resistentiae suae retardabit
c D motum particulae ab. Cum
vero utraque corpori duro
inhaereat, ideo loco suo cedere
et motu progressivo moveri
non potest, motus autem corporis AB non cessat. Consequen-
ter superficies particulae ¢d movebitur circa centrum suum
juxta eam directionem, versus quam urgetur a particula ab;
superficies vero particulae ab movebitur circa centrum suum
secundum eam directionem, versus quam retardatur a particula cd:
hoc est utraque movebitur motu gyratorio. Et hac ratione
singulis particulis, quae in plano frictionis constitutae sunt, in
.gyrum actis, etiam reliquae particulae corpora illa constituentes
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§ 16

Tenra, o6ragaromne GoAbuIEH CTENEHbIO TENAOTHI, YeM Hauie
TeAO, Mbl OGBIYHO Ha3bIBa€M rOPSAYHMH, 2 MEHbIIEH — XOAO AHbIMY;
MTaK, YaCTHUbl TOPAYMX TEA BpallaloTcs GBICTpee, YeM 4YacCTHIbI
Hallero TeAa, a YacTHUbl XOAOJAHBIX TEA — MeJAACHHee.

§ 17

INpy B3anMHOM TPEHHH TBEPAbIX TEA OAHO M3 HHUX nepeme-
WaeTcs MO APyromy, CKpebylum NOPOABHAEHHEM; OTCIOZa CAe-
AYET, YTO YaCTHUbl, PACHOAOXKEHHblE Ha MOBEPXHOCTAX TPEHHS,
yaapsiotea apyr o apyra. Hrak, nycte Tero AB  aBumercs
no teay CD u3 B B A; uac-
taga ab uyacthio cBoed mo-
BepxHocTH b yaaputcs B uacte A
¢ TNoBepxXHOCTH uyacTuubl cd, 2
TaK 4To yactuua ab Bo36yAuT @
K aBukeHuto yactuny cd, H, @
C ApPyroii CTOpPOHBI, yYacTHLA 4
cd “curoro cmoero comporu- |C D
BAEHHS 3aMEAAUT ABUKEHHE
yactuupt ab. Tax kak m Ta
M Apyras BXOAAT B COCTaB
TBEPAOrO TeAda, TO OHH HE MOTYT OCTaBUTb CBOEro MeCTa U
ABATaTbCA IOCTYNAaTeAbHO; HO ABMmeHHe Tera AB He npekpa-
IJAaeTCsA; CAeA0BATEABHO NOBepXHOCTb uyacTuUpl cd 6yaer Apu-
raTbcsi BOKPYT CBOEro LEHTpPa B TOM HAalpaBAEHHH, IO KOTOPOMY
ee ToAkaeT uwactuua ab; nosepxHocTp ke wactupbl ab 6yaser
ABATaTbCsl BOKPYT CBOETO HEHTpPa MO TOMY HampaBAEHMIO, IO
KOTOpOMy OHa 3ajepxuBaerca uactuueii cd; 1. e. o6e 6yayT
ABuratbcs BpamaTteabHo. W korga Takum o6pasom HmpUAYT BO

6 Jlomomnocos, ¥. II-
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propagata frictione in motum gyratorium excitantur. Hinc igitur
patet ratio, qua corpora per mutuam frictionem incalescunt.*

§ 18

Quando virga ferrea longiore fricatur clavus ferreus, tum
singulae particulae in superficie virgae constitutae impingunt
in particulas clavi sibi obvias. Quoniam autem superficies virgae
frictioni exposita major est, quam superficies clavi, major igitur
vis particularum impingit in superficiem clavi, quam in super-
ficiem virgae, consequenter particulae clavum constituentes
crebrioribus ictibus exagitatae promptius in motum gyratorium
excitari debent, quam particulae, ex quibus virga constat.
Unde mirum non est, quod clavus prius et magis incalescere
soleat quam virga.

§ 19

Si corpus calidum A est in contactu cum alio corpore B,
quod est minus calidum, particulae corporis A in contactu
constitutae, quoniam celerius gyrantur, quam particulae corpo-
ris B illis contiguae (§ 15), orta mutua frictione particulae
corporis A accelerant motum gyratorium particularum corporis B,
hoc est partem motus sui illis communicant; adeoque tantum
his decedit, quantum accedit illis. Quoniam autem gradus calo-
ris in corporibus determinantur celeritate motus particularum |

* Corpora quo duriora sunt, eo particulae eorum firmius cohaerent,
consequenter aliis particulis in eas impingentibus loco suo diffi ilius de-
trudi possunt, atque adeo citius in gyrum agi debent; uli vero particulae
aliis impingentibus loco suo facile cedunt, tardius in motum gyratorium
eumque leniorem excitantur. Unde’ fit, quod corpora duriora citius et vali-
dius per frictionem incalescunt, quam quae molliora sunt.
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BpallaTeAbHOE ABHAKEHUE OTAECAbHbIE YaCTHLbBI, KOTOpble Paclo-
AOXEHbl B MAOCKOCTH TPEHHA, TO BCAEACTBHE PaclpOCTPaAHEHHS
TPEHHs NPUAYT BO BPAaIUaTSAbHOE ABHKEHWE TaKKe M OCTaAbHBIE
YaCTHLbI, COCTaBASIOILKEe paccmaTpuBaembie Teaa. Orcroga sicHo,
KakuM o6pa3oM HarpeBalOTCsi T2Aa OT B3aUMHOrO TpeHUs.*

§ 18

Ecau Teperp xeresnblii rBosgb 60ree AAHHHBIM XKeAe3HbIM
NpyTOM, TO OTAEAbHbIE YACTHIbl, PACHOAOKEHHbIE Ha MNOBEPX-
HOCTH NpPYTa, YAAPSIOTCA O BCTPeYaloluecs UM YaCTHIbI TBO3AA.
Tak kak noaBep:xeHHAs TPEHMIO NOBEPXHOCTb NPYTa 6GOAbLIe,
4YEM NOBEPXHOCTb TBO3JAs, TO CA€J0BATEABHO GOAbLIEE YHCAO
4acTUL yAapsAeTcd O I[OBEPXHOCTb IBO3Jf; YeM O MOBEPXHOCTD
npyTa; CAeA0BaTEeAbHO,, YaCTHIbI MBO3As, BO36ymjaemble GoAee
4acTbiMM yJapaMH, AOAXKHBI CKOpee NPHXOJHTb BO BpallaTeAb-
HOe JABHMKEHHe, YeM 4yacTuubl npyra. [loaTomMy HeyAHBHUTEAbBHO,
4TO*rBO3Jb HAarpeBaeTCs paHbIlle U CHAbHee, 4YeM NpPYT.

§ 19

Ecaun 6oaree Tenroe Tero A HAXOAUTCSH B CONPUKOCHOBEHHH
c ApyrumM TearoM B, meHee TenAbiM, TO HaxoAsIUWECS B MECTE
COnpHKOCHOBeHHs wacTulbl Teaa A 6GbicTpee BpaaloTcs, uem
cmexHble ¢ HUMM uactuubl Teaa B (§ 15), u mostromy npu BO3-
HUKHOBEHHM B3aHMHOTO TPeHHMs 4yacTHUbl Teaa A yckopsioT Bpa-
IIaTeAbHOE ABH:KEHHe 4aCTUl Tera B, T. e. cooblla.oT UM yacTb
CBOEro ABHMAKEHHs; CTOAbBKO e ABHKEHHS YXOAUT OT NEPBBIX,
CKOABKO Npu6aBAsieTcsi y BTOPbiX. A Tak Kax cTeneHb TENAOTHI

* Uem TBepme TeAa, TeM Kkpenue CBA3aHbI HX WACTHIH M, CAeZOBa-
TeAbHO, TeM GoAee 3aTpyAHeHO HX CTaAKMBaHHe C MecTa, Korga o6 HHX
yAapsAOTCS JApPyrHe YacTHIbl, H TeM CKOpee OHHM JOAXHbI NpHiTH BO Bpame-
HHe; a KOTja YacTHUbl NPH yjape O HHX APYrHX YacTHI Aerko cjBHraloTcs
Cco CBNEro MecTa, OHM MejiieHHee B030yxjaroTca K BpamaTeAbHOMY JABHike-
HHI0O ¥ JBHxeHHe 3T0 cAabee. [losTomy 6oree TBepable Tera GHICTpee M CHADb-
Hee HarpeBalOTCsi OT TPeHHs, 4eM TeAa Goree MATKHe.

6*
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gyratorii; patet igitur ratio, cur corpus A calefaciendo corpus B
refrigeretur.

§ 20

Caeterum particulae corporis B in superficie motae (§ 19)
contingunt alias particulas ejusdem corporis a superficie contac-
tus remotiores, quae motu suo per mutuam frictionem cum
anterioribus accelerato, etiam alias sibi vicinas in gyrum agunt,
et sic motus intestinus gyratorius a superficie contactus usque
ad superficiem oppositam successive propagatur. Contra vero
particulae corporis A in plano contactus constitutae, quoniam
in motu suo retardantur (§ 19) ideoque alias sibi contiguas,
hae vero alias atque alias successive usque ad superficiem
contactui oppositam praepediunt; hinc perspicitur, qui fit, quod
corporis minus calidi appositi corpori calido superficies in con-
tactu constituta prius incalescit, quam aversa, et corporis calidi
admoti corpori frigido proxima superficies prius refrigeratur
quam aversa.

§ 21

Si corporis minus calidi A superficiebus oppositis admo-
veantur duo corpora magis calida B et C, ab utraque super-
ficie propagabitur motus intestinus gyratorius versus alteram,
adeoque celerius integrum corpus A occupabit, quam si ab uno
latere profectus ad alterum pertingeret admoto illi corpore B
vel C. Pariter si corpus A est magis calidum quam B et C,
corpora utrinque illi admota; motus gyratarius particularum
ejus celerius retardari debet, quam si corpus A uno latere esset
in contactu cum corpore minus calido B vel C. Hinc sequitur
particularum motum gyratorium eo celerius intendi vel remitti,
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B TeAaX ONpPEeAEAsIETCH CKOPOCTbIO BpPAalLIaTEAbHOro JABHKEHHUS
yacTHl, TO JICHa MPHMYMHA, MO KOTOpPOit Tero A, Harpesas Tero B,
caMoO OXAaXJAaeTcs.

§ 20

‘Aanree, uacTuupi Tera B, pacnoromeHHble Ha NOBEPXHOCTH,
npuxoas B asuxenue (§ 19), conpukacaiorcs ¢ Apyrumu uyacrtu-
HaMu TOro xe Teaa, 6oaee OTAAACHHBIMH OT NMOBEPXHOCTH Kaca-
HHsI; 9TH, YCKOPHMB CBOE ABHXKEHHME OT B3aHMHOTO TPEHHS C Mep-
BbIMH, IPHBOAAT BO BpallleHHE TaKkKeE€ APYyrue, CMeXHble C HHUMH,
¥ TaK BHYTPEHHEE BPalaTeAbHOE ABUKEHHE IOCAEA0BATEADHO pac-
NPOCTPaHAETCA OT INOBEPXHOCTH KaCaHHUs A0 NPOTUBONOAOXKHOM
nosepxHocti. HaoGopoT,uactuup! xe Tera 4, Haxogamuecs B naoc-
KOCTH KacaHus, 3aMeaAsiloTcs B coem asuxenun (§ 19), a ot mux
3aMeAAeHHE NepejaeTcs JAPYIHM, CMEXHBIM C HHMH, 3aTeM IO-
CA€A0BATEABHO JAPYTHM M APYTHM, BIOAOTb JAO MOBEPXHOCTH,
npotusonoroxuoft kacanuwo. OTcioga yscHseTcs, nouyemy Haxo-
AALIAsACA B CONPUKOCHOBEHHMH -OBEPXHOCTb MEHEe TENAOrO TeAa,
NPUAOKEHHOrO0 K 60Aee TENAOMYy, HarpeBaeTcCsl paHblIe, YeM
NPOTHBONOAOXHAs, a NMOBEPXHOCTb TOPSYEro TEAd, NPUABHHY-
TOr0O K XOAOAHOMY, OAuxaiillasgs K NOCAEZHEMY, OXAaxAaeTCH
paHbIIe, YeM NPOTHBOMOAOKHASA .,

§ 21

Ecan ma npoTuBOnmoAoxHble MNOBEPXHOCTH MEHEE TEMNAOTO
terna A HazBuHYTb ABa 6oree Temable Teaa B um C, 10 or Ka-
&0 MOBEepXHOCTH KacaHus 6yjeT pacnpoCTpaHATbCs MO Hampa-
BAEHHUIO K ADPYTroii BHyTpeHHEe BpallaTeAbHOE ABHAKEHHE, KOTOPOe
oxBaTUT Bce Tero A 6bicTpee, yeM ecAM 6bl BTO ABUKEHHME,
HAayaBIIMCb C OAHOH CTOPOHDBI, npu mnpubiuxenun k teay A
teana B uan teaa C, PacnpocTpaHAAOCh AO ApPYroff CTOPOHbI.
Touno Tak xe, ecanm Teao A Tenree NPUABHHYTHIX K Hemy
c obeux cropon ten B u C, BpargaTeAbuée ABHXKEHHE €ro
YaCTHL JAOAKHO 3aMEAAUTHCH cxopée, yem ecin 6b1 Tero A
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quo major superficies exponitur corpori agenti vel resistenti,
et contra. Quoniam autem superficies corporum similium sunt
in duplicata, soliditates vero in triplicata ratione diametrorum;
igitur rursum evidens est, quare corpora calida ejusdem gene-
ris sub majore volumine in eodem medio ambiente, e. g. aére,
tardius refrigerantur, frigida vero tardius calefiunt, quam sub
volumine minore.

§ 22

Corpora mota et quiescentia resistunt pro ratione inertiae
quae gravitati proportionalis est. Particulae igitur graviores
difficilius eadem vi in motum excitantur, vel motae retardantur,
quam quae leviores sunt. Iterum ergo perspicuum est, unde
fiat, quod corpora frigida specifice graviora in eodem medio
calido tardius calefiant, calida vero in eodem medio frigido
tardius refrigerentur, quam specifice leviora.

§.23

Particulae corporum calidorum quoniam gyrantur, rationi
igitur consentaneum est, eas motis superficiebus suis in se
invicem impingere, adeoque unamquamque ab -alia sibi vicina
pelli, eo fortius, quo motus gyratorius est pernicior. Huic re-
pulsioni quoniam contraria est cohaesio particularum, conse-
quenter una earum alteri derogat, atque adeo crescente motu
gyratorio cohaesionem particularum minui oportet. Unde minime
mirum est vi caloris solidorum corporum cohaesionem debilitari,
imo prorsus tolli, quorum prius in fusis, posterius in sublimatis

corporibus experimur.
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CONMPUKACaAOCh TOABKO ¢ OZHMM MeHee TenAbiM teaom B uau C
ozHoii cBoeii croponoit. Orcioaa caegyeT, uTo BpalaTeAbHOE ABH-
MeHHe YACTHII YCHAHMBAaeTCA UAM ocaabasercss TeM 6bicTpee, ueM
60AbIas MOBE PXHOCTb CONPHKACAETCs ¢ AEHCTBYIOIMM HAK IPOTH-
BOAEHCTBYIOLIUM TEAOM, U 06paTHO. A Tak Kak MOBEPXHOCTH MOAG6-
HbIX TeA HaX0 AATCH B ABOHHOM, @ 06 beMbl — B TPOHHOM OTHOLIEHUU
AMaMETpOB, TO YsCHsAETCs JaAee, MOYEMY TellAbleé Teaa OJAHOrO
H TOro xe poja npu 6oabmem ob6bemMe MEJAEHHEE OXAaXAAIOTCSA
B OAHOH M ToH me okpyxawileii cpeje, HanpuMep B BO3JYXe,
a XOAOAHble MejAeHHee HarpeBaloTcs, YeM MpH MeHbleM o6beMme.

§ 22

ABuxylinecss ¥ NOKOAIWIMECH TEAa OKa3bIBAIOT CONPOTUBAE-
HUe B COOTBETCTBHH C HHepLHel, KOTOpas MPONOPIHNOHAAbHA
Becy. [loaTomy oanoli u TO#f xe curoii 60ree TaAmEAble YACTHLIBE
TpyAHee BO36ymkaalOTCA K ABHKEHMIO MAM, HAaXOAACb B ABH-
AMEHUMH, TpPyAHee 3aMEJASIOT TaKoBoe, 4em 6oaee Aerkue.
O1ciosa onaTb-TakM OYEBHAHO, NOYEMY XOAOAHbIE TeAa,
yaeabHo 6Goaee Tsaxerble, B OJZHOH u TOH ke corpesaroweii
cpeje MejAEHHEe HarpeBaloTcs, a Tenable B OZHOH U ToH Xe
oxaaxjamouie#f cpeie MejAEHHee OXAAXKJAOTCH, YEM YAESABHO
6oaee arerkue.

§ 23

Tak xak wacTHUubl TemAbIX TeA BPAIAIOTCH, TO 4Pa3yMHO
6yaeT nNpHHATb, YTO CBOWMH ABHAYIIMMHCH ITOBEPXHOCTAMH
OHH YJAApsAOTCA APYr O Apyra, TaK YTO KamAas OTTAAKMBAeT
APYTyI0, CMe:XHYI0 C Hell, TeM CuAbHee, ueM 6GbicTpee Bpalia-
TEAbHOe ABMKEHHE. TaK KaK 9TOMY OTTAaAKMBAHHIO MNPOTHBOIO-
' AOKHO CLUENAEHHE YaCTHL, TO CAeJOBATEAbHO OZHO yMEHbUIAET
Apyroe, ¥ Npu BO3pacTaiOllleM BpalIaTEAbHOM JABHUXKEHHH CILE-
NAEHHE YaCTHI AOAXKHO yMeHbumaTbesi. [losTomy coscem He yau-
BUTEAbHO, YTO CLENAEHHE TBEpAbIX TeA OCAAaGEBAaET OT CHABI
TENAOTbl M Ja)e BOBCE YHHUTOXAaeTcs: epBoe Mbl HabA0jaeM
npH NMAABA€HHHM, BTOPOE — IIPM BOSIOHKE TEA.
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§ 24

Hinc sequitur fluiditatis causam esse motum particularum
gyratorium, cujus vis repulsiva sufficit ad illarum cohaesionem
eousque debilitandam, donec ipsae divelli, juxta se invicem
labi et motu progressivo incedere possunt. Porro elucet motum
progressivum particularum pendere ab earundem motu gyrato-
rio, consequenter hunc esse illo priorem, atque adeo in corpo-
ribus liquidis dari simul utrumque motum intestinum, gyrato-
rium nempe et progressivum.

§ 25

Restat denique ut ratio reddatur extensionis corporum, quae
fere semper cum calore corporis augeri et minui solet, verum
quoniam eam aéri per poros corporum disseminato acceptam
ferendam esse aliunde notis constat, quamobrem explanationem
hujus phaenomeni ad aliam occasionem reservamus.

§ 26

Caeterum nulla motus celeritas tam pernix assignari potest,
qua alia major mente non concipiatur. Quamobrem neque calo-
ris summus gradus est possibilis. Contra vero idem motus
eousque diminui potest, ut tandem corpus prorsus quiescat, nec
ulla motus ulterior diminutio subsequi possit; summum igitur
corporum frigus in absoluta particularum quiete consistat ne-
cesse est.

§ 27

Quamvis autem summus frigoris gradus sit possibilis, verum
documenta non desunt, quibus asseritur illum in hoc orbe ter-
raqueo haud uspiam dari. Etenim omne quod nobis frigidum
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§ 24

Orciosa cAeayeT, 4TO NPUYMHA TEKYYECTH TEA €CTb Bpalya-
TEeAbHOE ABHKEHHME 4acTHL; Bo36yxkJaeMas MOCAEAHHM OTTaAKHBaA-
TeAbHas CHAA JOCTaTOYHA, YTOOBI OCAabGAATb HX CLENAEHHe
A0 TaKOH cTeneHH, YTO OHM CMOTYT OTOPBAaTbCA OAHA OT APYroii,
CKOAB3UTb OJHa 1O ADPYrofi M mepeMelaTbCs MOCTYNaTEAbHbIM
asuxenueM. Janee, sICHO, YTO MOCTYNATEAbHOE ABHKEHHE YaCTHL
3aBHCHT OT MX BpaLIaTEAbHOTO ABHXKEHHS, CAeAOBAaTEABHO IO-
cAeZHee IpEALIECTBYeT NepBOMYy, M TakuM o6pa3oM B TEKyYHX
TeAax CYWECTBYIOT OAHOBPeMEHHO 06a BHYTPeHHHe JABHAKEHHA,
BpalllaTeAbHOE M MOCTYINaTeAbHOE.

§ 25

Ocraercs makoHen 06bACHUTH paclIMpPeHHE TeA, 06beM KOTO-
pPHIX NOYTH BCerja YBEAHYHBAaeTCS M YMeHblIaeTcsd BMECTeE
C TENAOTOH; HO TaK KaK OHO Ha OCHOBAHMH TOrO, YTO H3BECTHO
o ApyruM JAaHHbIM, JAOAXKHO ObiTb NPHIHMCAHO BO3ZyXy, pac-
CEeAHHOMY IO IIOPaM TEA, TO Mbl OTKAaAbiBaeM 0ObscCHEHHE ITOro
ABAEHHS A0 APYroro cayuas.

§ 26

Aaree, HeAb3sl Ha3BaTb KaKylO-HUGYAb CTOAb 6OABUIYIO CKO-
pPOCTb ABHKEHHSA, YTOGbI HEAb3sA OBIAO MBICAEHHO INIpeACTaBHTb
cebe Apyryio ewe 66abumyio. [Tosromy HeBo3MoxHA M BbiCIas
crenenb TemroTl. Hao6opor, To ke camoe aABHKEHHE MOXET
'yMEHbIIATbCA AO TOTO, YTO TEAO HAaKOHE[ OKAXETCH B NOAHOM
NOKOe U HUKaKoe JaAbHelilllee yMeHbIIEHHE JBHKEHHS HE CMOKET
MOCA€40BaTh; CA€A0BATEAbHO, N0 HEOOXOAMMOCTH BbICLIAS CTe-
NeHb XOAOJa JAASl TEA JOAXKHA COCTOATb B a6COAIOTHOM MOKOe
4acTHL.

§ 27

OAHaKO, XOTsA BbICLIAsA CTENEHb XOAOAA BO3MOXKHA, HET HEAO-
CTaTKa B JaHHBIX, roBOpsAIIUX, YTO TAKOBAasA HUrA€e HA HalleM 3eM-
HOBOJHOM LIape HE€ BCTpe4yaeTcH. AeﬁCTBHTeJ\bHO, BC€, YTO HaM Ka-
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apparet solummodo est minus calidum, quam organa nostra,
quibus sentimus. Ita frigidissima aqua est adhuc calida, cum
glacies, in quam aqua acutiore gelu constringitur, sit illa frigidior,
hoc est minus calida. Profecto si cera, quae liquescit, sit vere
calida, cur igitur aqua, quae nobis frigidissima apparet, revera
calida non sit, cum nil aliud sit, quam glacies liquefacta. Nec
tamen putandum est congelationem corporum summi frigoris
esse criterium; etenim metalla post liquefactionem congelata
sunt adhuc tam calida, ut corpora combustibilia sibi admota
accendant. Caeterum dantur corpora’ fluida, quae nullo gradu
frigoris uspiam noto congelantur, ut sunt agr, Mercurius, spiritus
vini, succi quarundam plantarum, quae etiam hyberno tempore
sub nive vigent; quorum motus intestinus progressivus quoniam
dependet a gyratorio eoque semper concomitatur (§ 24), patet
igitur fluida illa corpora calore (quantuscunque ille sit) et simul
motu intestino gyratorio semper gaudere. Porro corpora eundem
gradum caloris habere solent quo praeditum est medium, in quo
illa per tempus notabile versantur. Cum vero a&r sit semper
calidus, omnia igitur corpora, quae ambit athmosphaera telluris,
calida sunt, licet sensibus frigida apparent; adeoque summus
frigoris gradus in tellure nostra non datur, nec motus gyratorius
intestinus unquam cessat.

§ 28

Cum itaque motum intestinum gyratorium materiae propriae
causam caloris esse argumentis ab experientia petitis demon-
stratum habeamus, eumque phaenomenis calorem concomitanti-
bus satisfacere viderimus; superfluum sane foret, si ad calorem
producendum peregrinam aliquam materiam, vulgo calorificam seu
ignem elementarem dictam, arcessere vellemus. Cum vero ista
opinio in multorum animis tam altas egit radices, tantumque inva-
luit, ut passim in scriptis Physicis legas, calorificam illam materiam
tum quasi phyltro quodam amatorio allectam in corporum poros
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KeTCsA XOAOZHDIM, AMIIb MEHEe TENMAO, YeM Hallli OpraHbl YyBCTB.
Tak, camasa xonoaHas Boja ewe Tenaa, u60 Ael, B KOTOPbIi
BoJa 3acThiBaeT Ha OOAee CHABHOM MOpO3e, XOAOJHee ee, T. €.
meHee TenmeA. Ecau nmaaBsuiics BOCK A€HCTBMTEABHO Topsd,
TO NMOYeMy BOJ€, KOTOpas KakeTcs HaM OYeHb XOAOAHOH, He
6bITb B AEHCTBUTEABHOCTH TEMAOH, —BEAb OHAa HE UYTO MHHOE,
Kak pacnaaBieHHbli Aeg. He caeayer, oanako, cuurath 3amep-
3aHMe TeA NPHU3HAKOM HaHMBBICUIETO XOAOJAa: BeAb METaAAbl,
3acTbiBIIME MOCAE NMAaBA€HHMA, BCe ellle HACTOAbKO TOpsyH, 4TO
3aKuraloT NpuOGANKEHHble K HHUM Tropioude Teaa. Brpouewm,
CYILIECTBYIOT XHJAKHE TeAd, KOTOpble HE 3aMep3al0T HU IpH Kakoi
M3BeCTHOHl rae-An6o cTemeHH XOAOJAa, Kak, HalpUMeEp, BO3AYX,
PTYyTb, BUHHBIH CIIMPT, COKH HEKOTOPHIX PacTEeHHH, Npo3s16a01nx
¥ B 3UMHee BpeMs [0J CHEroM. lak Kak MX BHyTPEHHEE IOCTy-
naTeAbHOe JBHXKEHHMe 3aBHCHT OT BpalllaTEeAbHOrO M BCerja MM
conposoxaaerca (§ 24), To oueBHAHO, UTO 3TH XHAKHEe TeAa
BCcerza B KaKOH-TO cTeneHH 0o6GAaAalOT TENAOTOH M BMECTE C TeM
BHYTPEHHMM BpallaTeAbHbiM ABHxkeHuem. Janree, Teram cBoii-
CTBEHHO HMETb CTelNeHb TENAOTHI, NPUCYILIYIO cpeie, B KOTOPOH
OHM HaxOAfTCA 3HAUMTEAbHOEe BpeMsa. A Tak Kak BO3AyX Bceraa
TelneAa, TO BCE TeAa, OKpPYyXeHHble 3eMHOH#l aTMmocdepoil, xXoTs
6Bl ¥ Ka3aAUCh YYBCTBAM XOAOZHDBIMHM, TENIAbI; U [OITOMY Bbicuieii
CTEEeHH XOAOAa Ha Hauell 3eMae He GblBaeT M BHyTpPEHHee Bpa-
LaTeAbHOE JBHXeHHE HHKOrja He Ipekpaliaercs.

§ 28

Tak kak Mbl jokasaAM NMOYEPNHYTHIMH K3 ONbITA JOBOAAMH,
YTO NPHYMHOH TENAOTHl SBASETCS BHYTpPeHHee BpallaTeAbHOE
ABHXKeHHe cOOGCTBEHHOH MaTepud, W BHAEAH, YTO BTO OGBsACHE-
HUE COOTBETCTBYET CONYTCTBYIOIUUM TENAOTE SBACHHAM, TO
6b1A0 6bl KOHEYHO HSAUIIHUM INPHBAEKATb JAAS OOGDbACHEHHSA
TEMNAOTbl KaKyI0-AH6O IIOCTOPOHHIOI0 MaTepHIO, OGBIYHO Ha3bI-
BaeMyl0 TENMAOTBOPHOH MaTepuell HAM IAEMEHTAPHbIM OTHEM.
Ho 3T0 MHeHMe B ymMax MHOrHX MyCTHAO CTOAb TAy60OKHE KOPHH
M HaCTOAbKO YKPENHAOChb, YTO MOBCIOAY NPUXOAHUTCA 4YHUTATb
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irruere, nulla habita ratione aequilibri cum externa corpora
calida ambiente, tum rursus quasi horrore quodam exagitatam
ex poris erumpere, eodem aequilibrio prorsus neglecto. Quamob-
rem propositi ratio postulat, ut eam pro virili excutiamus.

§ 29

Ad demoliendam dictam hypothesim sufficeret quidem sola
analogia, nimirum cum videamus, quod corpora calida exclu-
dere soleant ex poris suis materiam peregrinam, cujusmodi aér
est, qui ex poris ferventis aquae eliditur. Idem quoque et de
peregrina illa materia calorifica censere debemus. Verum majo-
ris evidentiae gratia fontes ipsi lustrandi sunt, unde haec opinio
emanavit, quorum quattuor sequentes praecipui esse videntur.

§ 30

Et quidem primo ex eo, quod corpora calida turgeant, fri-
gida contrahantur, inferri solet, materiam illam calorificam sive
ignem elementarem poros corporum intrare eoque ipsa calefa-
cere simul et distendere; et contra eodem decedente corpora
refrigerari una et contrahi. Verum ipsi opinionis istius fautores
facile concedent, calorificam illam materiam ex poris corporum
non minus libere egredi quam eosdem ingredi posse, quamob-
rem rationi magis consonum est, repletis singulis interstitiis
corporum superfluam materiam apertis iisdem meatibus egredi,
quam inter particulas haerere et corpora distendere; non secus
ut ex vesica acu perforata aérem in campanam anthliae, sub-
ducto aére ambiente, egredi et vesicam ipsam haud distendi
experimur. Porro expansio corporum non adeo semper est pro-
portionalis calori, quod videre est in Mercurio et vini spiritu,
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B (PM3MYECKHUX COYMHEHHUAX TO O BHEAPEHUU B MOPbI TEA TEMNAO-
TBOPHOH MaTepuH, Kak Obl NpPHBAEKaCMOH KaKMM-TO IIPHBOPOTHBIM
3eabeM, 6e3 Kakoro-aubo yueTa paBHOBECHSA C OKpyxaroluei
TenAble TeAa cpejoii, To 0 6ypHOM BbixOJe €e M3 IOp, Kak Obi
06bATOH yXacoMm, ¢ NMOAHBIM NpeHeGpexeHHeM IO OTHOLIEHHIO
K ToMy xe pasHoBecuio. [losaTomy nocraBaeHHas 3ajaua Tpebyer,
yTO6BI MBI II0 MEpe CHA NOJABEPrAH NPOBEPKE 3Ty IHIIOTE3Y.

§ 29

Ars ee onpoBepmeHus AOCTaTOYHO 6bIAO 6bI M OZHOIN aHa-
Aorud, 60 Mbl BUAHUM, YTO FOPAYHM TeAaM CBOHCTBEHHO H3rOHATH
U3 CBOHX IOp MOCTOPOHHIOID MaTepHIO, KaKOBOH ABAsETCA BO3-
AyX, BbibpacbiBaemblii U3 mop kunsiei# Boabl. To xe camoe Mbl
JOAXHBI AONYCTHTb M JAAS NpejnonaraeMoii MOoCTOpPOHHe#H Temao-
tBopHO#i MaTepuu. Ho pasu Goaburedi o4eBHAHOCTH Mbl ZOAXKHBI
06paTUTbCA K CAMHM HCTOYHHKAM, OTKYJAa NPOHUCTEKAO ITO MHe-
ave. M3 HUX raaBHeHmIMMHM NpPEACTAaBASIIOTCA HHKECAeAYIOLLE
yeThipe.

§ 30

Bo-nepsbix, u3 TOro, 4TO ropsuyMe TeAa pacIIMPAIOTCH, a
XOAOJHBIE COKpallaloTcs B 06beMe, OGbIYHO AEAAIOT BBIBOJ, HTO
TENAOTBOPHAasA MaTePHsA MAU DAEMEHTapHblii OrOHb BXOJAHT B IOPbI
TeA ¥ TakKuM 06pa3’omM OAHOBPEMEHHO M HarpeBaeT MX M PacTATH-
BaeT; U1 oOpaTHO, IPH €e BbIXOAE TeAa OJHOBPEMEHHO M OXAa-
XKJAAIOTCA M COKpawaloTcsa. Ho caMu CTOPOHHHKHM 3TOrO MHEHHs
AETKO COrAacsiTCs, YTO TENAOTBOpHas MaTepus CTOAb XK€ CBO-
604HO MOXET BBIXOAUTb H3 IOp TEA, KaK H BXOAMTb B HHX,
M Mo3TOMYy 6GOAee ecTeCTBEHHO, 4YTOGbI IO 3aMOAHEHHH OTAEAb-
HbIX NPOMEXYTKOB B TEAaX M3AHMIIHAA MaTepHs BbIXOAMAA MO
TEM K€ OTKPBITHIM X0JaM, a He 3acTpeBaAa MeXAYy YacTHLAMH,
pacTsarusas Teia, NoZo6HO ToMy kak Mbl HabAlOjaeMm, 4TO BO3-
AyX M3 MPOKOAOTOrO HIAOH Hy3bIps BHIXOAUT B KOAOKOA BO3-
AYUIHOTO Hacoca, OTKyAa yAaA€H OKPYXKaloluuii mysbipb BO3AYX,
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quorum prior magis incalescit, minus tamen distenditur, quam
alterum; posterior e contra minus calefieri, in majus tamen spa-
tium distendi solet. Denique corpora nonnunquam crescente
calore contrahuntur, decrescente turgent, e. g. aqua et metalla
fusa licet calore magis magisque incalescente continuo expan-
dantur, contra vero eodem decrescente contrahantur; at quum
primum validiore frigore in solidam massam congelantur, rur-
sum turgent. Unde fit, quod glacies aquae, metalla vero solida
fusis supernatare soleant. Ex his evidentissime elucet, exten-
sione calidorum contractioneque frigidorum corporum ingressum
egressumque calorificae materiae minime argui.

§ 31

Secundo radii solis speculo vel vitro caustico excepti non
minus valide urunt, quam vivide lucent; unde rursus concludi
solet, materiam calorificam, aetheriam, radios solis seu ignem
elementarem in foco condensari; ideoque splendorem et calorem
in eo intendi. Qui tamen fit, quaeso, ut iidem radii solis a luna
reflexi, instrumentis causticis in focum coacti, lucent quidem
vividissime, ut vix ferre possint oculi; adeoque non secus ac
illi, qui a sole excipiuntur, per hypothesim debent esse densis-
simi; calor tamen in foco nullus sentitur. Sane si condensatio
materiae, ex qua radii solis constant, caloris causa est, oportet
igitur, ut etiam focus lunaris non multo minus quam solis sit
urentissimus, cum utrobique radiorum materia sit condensata.
Haec difficultas non alias removeri resolvique poterit, nisi ra-
diis in utroque foco diversi motus concedantur. Qui quoniam
intendi et remitti possunt, ad producendum calorem igitur et lucem
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U nysbipb He pacrsaruBaercsa. Jairee, pacuUIUpeHHE TEA OTHIOAb
He Bcerja NpOIOPLHOHAABHO TENAOTe, KaK 3TO MOXKHO BHAETH
Ha NpHMepe PTYTH W BUHHOTO CIIUPTa; NepBas M3 3THX XKHUAKO-
creii 60ablIe HarpeBaeTcs, HO MeHbIlI€ pacIIUpAETCs, YeM Apyras;
BTOpO#i k€, HANpPOTHUB, CBOHCTBEHHO MeHbllle HarpeBaTbCs, HO
pacupsaTbesi A0 Goabmero o6bema. Hakomeu, nepeiko Teaa
npd BO3PAaCTaHHHM TENAOTbl COKpAaIATCs, a NOpH yObIBaHUH
pacUIMpSAIOTCS; HalpHUMep, BOJa U PaclAaBAEHHbIE METaAAbl, XOTH
0 Mepe TOro KakK Tenmaora Bce 6Goaee u Goaee BospacTaer,
HENPEPHIBHO PAaCIIUPSIOTCS, a 0 Mepe ee YObIBaHUA CKHUMAIOTCH,
0AHAKO KaK TOAbKO BCA€JACTBHE YCHAEHHS XOAOJa 3aCThIBAIOT
B TBEPAYI0 Maccy, CHOBa moayudaiTt Goabumit o6bem. Ot aToro
U NPOMCXOAUT, YTO AeJj NAaBaeT Ha IOBEPXHOCTH BOJAbl, a TBep-
Able METaAAbl— Ha IOBepXHOCTH pacniaBienHbix. OTcroaa cra-
HOBHTCSI BIIOAHE OYEBHAHBIM, 4YTO pPACIIMPEHHEM TOPAYHUX TEA
U cXKaTHEM XOAOAHBIX OTHIOAb HE JOKa3bIBaeTCS BXOXJAEHHE U
BbIXOXJE€HHE TENAOTBOPHOH MaTtepuu.

§ 31

Bo-BTOpBIX, COAHEYHbIE AYYH, BOCHPHHATbIE 3aXHraTeAbHbIM
3€PKaAOM HAHM CTEKAOM, He MeHee CHAbBHO XTYT, YeM SPKO CBe-
TAT; OTCI0AA TaKke OObIYHO AEAAIOT BbIBOJA, YTO TENAOTBOPHAs
MAM 3(QMpHas MaTepusa, COAHEYHble AYYH HAM DAEMEHTapHblii
OroHb CryWAIOTCs B (pOKyce, H MODTOMY TaM ycHAMBaeTcs 6ieck
u tenrota. OgHako yem BbI3bIBaeTCsH, — CHPOIIY s, — YTO TE XK€
COAHEYHbIE AYYH, OTpaxeHHble OT AYHbl, 6yAyuu cocpejoTo-
yeHbl B (POKyCe 3amUTaTeAbHBIM NPHGOPOM, CBETAT BecbMa SIPKO,
TaK YTO rAasa €jBa MOTYT BbIHECTH, U CA€A0BATEAbHO, COTAACHO
rUnoTese, AOAXKHbI 6bITb CTOAb Xe CryLIeHHbIMH, Kak H Te,
KOTOpbI€ BOCHPHHSATBHI OT COAHLA; MEXAY TEM HHMKaKOi#l TemAOTbi
B (okyce He owymaercs. KoHeuHO, ecAM mpUUMHY TEmAOTbHI
COCTaBASET CTyLIEHHE MaTEPHH, M3 KOTOPOH COCTOAT COAHEYHbIE
AyuYH, TO HEO6X0AUMO, 4TOGBl U AYHHbIH QOKYyC HE MHOTHM yCTYy-
NaA COAHEYHOMY IO XIYYECTH, pa3 U B TOM M B JAPYIOM Cry-
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cujuscunque intensitatis sufficient, omni condensatione materiae
missa. Cum itaque materia lucis (ut supponitur) condensata tum
calorem potentissimum, tum vero nullum produci constet, at
contra eandem motam ad quemlibet caloris gradum sufficere
posse ex superius demonstratis (§ 26) sequatur; quamobrem
neque aestus, qui in foco speculorum exoritur, documentum est,
quo in corporibus calidis condensatio calorificae materiae sive
aetheris stabiliri et adstrui possit.

§ 32

Celeberrimus Robertus Boyle Anglus primus, ni fallor, do-
cuit corpora quaedam mineralia per calcinationem reddi graviora.
Unde infert* partes ignis et flammae reddi posse stabiles et
ponderabiles. Quod non contemnendum patrocinium materiae
calorificae, quam corpora calida ingredi putant, pollicetur. Non
tamen vir ille industrius satis se explicuit, utrum partes corporis
combusti, quae sub specie flammae ab eo sursum tendunt, an
vero partes materiae aethereae intellexerit. Verum si prius, nil
contra nos, neque fuit etiam aliquid, cujus gratia tam operosa
experimenta instituisset, cum ignis et flammae partes, quae
a corpore ardente abripiuntur stabiles et ponderabiles actu reddi
etiam ex fuligine cognosci possit. Sin vero posterius demonstrare
conatus sit; tum ipsa ejus experimenta loquuntur, in sequelis,
quae ex iis deductae sunt, vitium subreptionis commissum fuisse.
Etenim inter alia experimenta lamina cuprea super flamma sul-
phuris accensi calcinata pondus 32 granorum acquisivit; simile
ponderis augmentum in argento pari ratione calcinato deprehen-
sum est. Miror sane virum alias circumspectum hic non satis

* In tractatu de ponderabilitate ignis et flammae,
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meHa MaTepus Ayueil. DTa TPyAHOCTb He MOxeT 6biTb ycTpa-
HeHa M pa3pelleHa HHaye, Kak NPH JONYIUEHHH Pa3sAMYHOrO
ABmmeHust ayueil B o6oux ¢Qokycax. Tak kak OHO Moxker ycu-
AMBaTbCcs M ocAaabeBaTh, TO 3TOro U 6yAeT A0CTATOYHO AAS TOTO,
yTOGbl NPOM3BECTH TENAOTY, CAEAOBATEAbHO M CBeT AI06Oii
MHTEHCHUBHOCTH, 6€3 BCAKOro crymenusi matepuu. Uraxk, ecan npu
NpeANnoAara€MOoM CrylleHHH MaTepHU CBETa TO MOAYYAETCS CHAb-
Heilmlasg TenaoTa, TO HUKaKOH, a M3 nokasausoro Boiue (§ 26)
CAeJyeT, 4TO ABHXEHHUS MaTepHH AOCTATOYHO AAS BOSHHKHOBEHHS
A06oii cTeneHn TENAOTHI, TO M kap, KOTOpbIi NOsSBAsETCA B (ho-
Kyce 3epKaA, He CAYXKHUT OCHOBAHHEM AASl TOTO, YTO6GBI MOXKHO
6BIAO YCMOTpETb M YCTAHOBHMTb B TENMABIX TEAAX CryLIEHHE TEMAO-
TBOpHO# MaTepuH HMAHM 3dupa.

§ 32

‘

3uamenutoiii anrauiickuit yuennoiii Po6epr DBoiiab nepswiii,
ecAn He omn6aloch, MOKa3aA, YTO HEKOTOPbIE MHHEPAAbHbIE TeAa
npu o6xuranun cranosarca Taxeaee. OTciojda oH 3akalouaer,*
YTO YacCTH OTHA W NAaMEHH MOy CJAeAaTbCs YCTOHUYMBBIMH U
B3BELIMBaEeMbIMH. ODTO NPEACTAaBASETCA HEMaAOBaXKHBIM JOBOJOM
B NOAb3y TENAOTBODHO}# MaTepuH, KOTOpas, KaK IOAAraor,
BxoauT B Tenable Teaa. OgHako ycepaHblii HccAesOBaTeAb Hezo-
CTaTOYHO Pa3bACHHA, UMEA AH OH B BHAY YacCTH CHKHraeMoro
TeAd, KOTOpble B BHAE NAAMEHH YCTPEMASIOTCS OT HEro BBEPKX,
uAHM 'yacTH 3¢pupHO# maTtepuu. Ecan nepsoe, To 34ech Her Huuero,
NpPOoTHBOpevalllero HaM, Aa ¥ He O6blA0 HajoOHOCTH paju
3TOr0 CTaBUTb CTOAb CAOXHBIE OIBITHl, KOr4a yxe mo o6pa-
30BaHHIO KONOTH MOXHO CYZAHTb, YTO OTpbIBalOIliHecs OT Tro-
PAIIEro TeAa YacTH OrHA M IAaMeHH JAefiCTBHTEABHO JeAaloTCs
ycToiiuuBbiMM H BecombimMH. Ecanm ke oH nbiTaacs JokasaTb
BTOpOE, TO CaMH €ro ONbIThl TOBOPAT O TOM, 4YTO B cCJAe-
AaHHBIX M3 HHX BbiBoZax Obina JonymeHa omubka Hempa-
BUADHOH MHAyKUHM. B camom J4ere, cpeau mnpouux omnbi-

* B rpakraTe 0 BeCOMOCTH OTHS M MAaMEHH.
7 Jlomonocos, T. II
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attendisse, neque in hoc negotio mentionem fecisse acidi spiri-
tus, qui per flammam ex sulphure elicitur, et metalla penetrat,
eaque accessu suo turgida et ponderosiora reddere solet. Reliqua
experimenta ejus in Mantissa ad finem opusculi subjuncta majo-
ris momenti esse quidem videntur, verum omni suspicione prorsus
libera non sunt, cum author ipse illis praesto non adfuerit, sed
saepe operatori cuidam peragenda commiserit. At esto, quod
praeter partes corporis accensi vel particulas in aére circumvo-
litantes accedat metallis tempore calcinationis quaedam materia,
quae pondus calcium auget. Verum quoniam calces ex igne vel
flamma depromptae pondus acquisitum continuo servant calore
amisso; igitur tempore calcinationis insinuatur quidem illis ma-
teria, sed non calorifica. Cur enim ea in calcibus ab igne remotis
naturae suae obliviscatur, nec tam diu corpus ipsum calidum
reddat, quamdiu eidem inhaeret, non video. Porro calces metal-
lorum in formam metallicam reductae pondus acquisitum amit-
tunt. Cum vero reductio aeque atque calcinatio eodem igne
perficiatur, nulla profecto ratio reddi potest, cur idem ignis
calorificam suam materiam nunc corporibus insinuet, nunc ex
iisdem excutiat. Haec pace manium viri de republica litteraria
bene meriti dicta sunto. Caeterum non absimilia experimenta
instituerunt viri celebres du Clos* et Boerhavius,* quae meas
partes tueri potius, quam contrarium propugnare videntur.
Siquidem prior ponderis augmentum, quod mineralibus per
calcinationem accedit, deducit a particulis sulphureis a&ri inna-
tantibus, qui super mineralia, durante calcinatione continuo
fluit, et dictas partes illis insinuat, idque eo demonstrat, quod
1) ex regulo antimonii in aére libero calcinato, ope spiritus vini
tinctura rubra extrahitur, qua separata, massa relinquitur ejus
ponderis, quod habebat ante calcinationem, 2) regulus antimonii
aliter nempe sine augmento ponderis calcinatus ejusmodi tinctu-
ram non suppeditat. Alter ferri libras quinque et uncias octo

* Memoires de I’Acad. Royale des Sciences, ann¢e 1667.
** Elem. Chem. Parte 2 de igne, exper. 20.
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TOB MeAHas NAACTHHKa, 060x:xeHHas B NAAMeHH cepbl, MNpu-
ofbpera JgomoaHuTeAbHBIH Bec B 32 rpana; Takoe Xe YBEAH-
yeHne Beca 6blao ob6HapyxeHo B cepebpe, 060xkeHHOM IHO-
A06HbIM 06pa3oM., Y AUBAAIOCH, Kak yueHblH, B APYTHX CAydasax
OCMOTPHUTEABHBIH, 3j€ch He BCce JOCTATOYHO yYeA M HE BCIOM-
HHUA O KMCAOM CIIMPTE, KOTOpbIi MAaMEHEM HM3BAEK3eTCA M3 cepbl
M TNpPOHHKAaeT B METaAAbl, OT €ro HpuHcoejHHeHHs pasbyxaro-
wue ¥ yBeAuumBamoowuecs B Bece. (OcTaabHble €ro OMNbBITHI,
omucaHHble B NPHAOKEHHHM B KOHLE TPaKTaTa, KaxyTcs, IpaBaa,
60nee MOKa3aTEAbHbIMH, OJHAKO OTHIOAb He CBOGOAHBI OT IMOAO-
3peHHs, TAK KaK caM aBTOp IPH HHUX HE MPHCYTCTBOBAaA, & 4acTo
nopyyaA MX BbINOAHEHHE kakomy-To pa6otmuky. Ho zomycrtum,
4TO KPOME uacTeidl 3aK:KEHHOro TeAa HAM 4YacTHL, AETALINX
BOKPYT B BO3jyXe, K MeTaAAy npubaBasercs BO BpeMs o06xu-
raHds KaKas-TO MaTepHs, YBEAHUYHBAIOIIAas BEeC ero OKaAHHBI.
Ho rTak kak okaAuHbI, M3BA€YEHHbIE M3 OTHS HAM INAGMeEHH,
Tepsis TENAOTY, NPOAOAKAIOT COXPaHATb NpuHobpeTeHHbIH Bec,
TO CAeZOBATEABHO BO BpeMs OGXKHUraHHs B HHX BHeApPSETCA
Kakas-TO MaTepHus, OJHAKO He TENAOTBOpHasi; M60 A He BHXY,
noyeMy NOCAEAHSSA B OKaAMHAX, yAaA€HHBIX U3 OTHs, 3a6biBara Gb
o cBoeli mpupoje M He jeaara 6bl TEAO TENABIM B TeueHHE
BCEro BpeMeHH, MOKa OHa B Hem ocraercsi. Jaaree, merarrnye-
CKHE OKaAHHBI, BOCCTAHOBAEHHBlE JO METAAAOB, TEPSIOT INpH-
obperennnii Bec. A Tak Kak BOCCTAHOBAEHHE NPOU3BOZAUTCSH
TEeM € OTHEM, YTO U OKaAMBaHHE, TO HEAb3sl NPUBECTH HHKAKOTO
OCHOBaHMs, MOYEMY OAMH U TOT Xe OrOHb TO BHEADPSET B TeAad
CBOIO TENAOTBOPHYIO MATEpHIO, TO M3TOHAET ee OTTyaAa. [lycTp
Bce 3TO GyAer CKa3aHO ¢ AOAXKHBIM yBaKEHHEM K MaMATH MyXa,
umeomero 6oapmue 3acAyru B Hayke. Bnpouem mozo6ubie xe
onbiThl Aenarn usBectabie yuennie Jwokao* u Bypraee,™ n ux
pPe3yAbTaTHl NOBUAHUMOMY MOATBEPXAJAAIOT CKOpPEEe MOIO TEOPHIO,
YeM NpOTHBONOAOXHYIO. JelicTBUTEAbHO, NEpBbIi BHIBOZUT yBe-
AMYEHME Beca, MOAYYaeMOe MiHepaiaMH NpH o6:xHraHuu, us cep-

* Memyapnr xoporesckoit Axagemun Hayk, rog 1667.
** daemenTnn xumuy, uacts 2, O6 orme, onmr 20.

T*
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ut ante ignitionem, ita quoque ignitum et extinctum ponderavit,
sed nullum ponderis incrementum decrementumve deprehen-

dit.

§ 33

Quarto denique sale culinari nivi vel glaciei rasae admixto
confici solet a Physicis materia frigorifica ab effectu suo sic
dicta; nimirum quod aqua in vase aliquo illi exposita congela-
tur. Quod dum fit, nix ipsa liquescit; atque rursum ansa offer-
tur concludendi, materiam illam igneam ex aqua in nivem cir-
cumpositam demigrare, et accessu illius hanc liquescere, illam
vero decessu ejusdem in glaciem constringi. Egregie quidem!
sed restat aliquid tentandum, priusquam palmam nobis praeripi
patiamur. Insere, quaeso, nivi thermometrum simul cum aqua
in vitro contenta, admisce nivi salem; videbis quidem aquam
in glaciem converti et mixturam frigorificam deliquescere, spi-
ritum tamen in thermometro deprimi,* magis quam in ipsa nive
deprimi solet, manifesto indicio, eo ipso tempore quo aqua
congelascit, mixturam frigorificam frigidiorem reddi, adeoque nul-
lum ignem elementarem in eam ex aqua prorumpere.

* Nimirum spiritus in materia frigorifica magis deprimitur, quam in
ipsa nive ad mixturam frigorificam adhibita, ante admixtionem cum sale.
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HbIX YaCTHl, NMAABaOUIHX B BO3AYyxe, KOTOPbIi Bo BpeMsA 06GxM-
raHusi HENPEPbIBHO TeYeT Haj MHUHEParaMM M BHeApAET B HHUX
HasBaHHble yacTu. Joka3sbiBaeT OH 3TO TeM, yTO 1) U3 KOpPOAbKa
CypbMbl, 060KKEHHOrO Ha OTKPHITOM BO3JyXe, M3BAEKAETCA IpH
NOMOILM BMHHOIO CHHPTAa KpacHAas BBITSAKKA, O OTAEAEHHH KOTO-
poii ocTaBmasicsi Macca HMMeeT TOT Xe BeC, KOTOpbIH uMeAa JO
o6xuranus; 3) koporek cypbmbl, o6oxxkeHHbIH MHaue, 6e3 yBe-
AMUEHHS Beca, He JaeT TaKoif BbITAXKM. BTOpo#l B3BECHA HATH
(QYHTOB M BOCEMb YHUHMil Xkere3a JO HAKAAMBAHHMA M 3aTEM NOCAE
HaKaAMBaHHA M OCTbIBAHHA, HO HE HAIUEA Kakoro-aubo mnpupa-
IIEHNsT WAH YMEHbUIEHHS Beca.

§ 33

Haxonen, B-ueTBepThIX, MOCPEACTBOM CMELIEHHS NOBAPEHHOH
COAM CO CHETOM MAH TOAYEHBIM AbJOM (PH3HKH MOAYHYAIOT MaTe-
pHIO, Ha3BIBAEMYIO IO IPOH3BOAUMOMY €i0 AeHCTBHIO XOAOZHAB-
HO#, Tak Kak BOJAa, NOCTaBAeHHasi B Hee B KaKOM-Au6o cocyae,
aamepsae'r./B TO BPEMS KaK 9TO NPOHCXOJHUT, CaMbiii CHEr CxH-
KaeTcs, ¥ 3TO ONATb-TAKH JaeT MOBOA 3aKAIOUHUTb, YTO Ta Xe
OTHEHHAsi MATEPUsI U3 BOAbl NEpeceAsieTcs B OKpYyXaowuil cHer
M OT NPHUCOEAMHEHUS €€ NOCA€AHHMil NAaBHTCs, a BOJa OT €€
yxoaa sacToipaer B Aed. [Ipekpacno! Ho moxuo koe-uto npea-
NPUHATDb, NPEXAE YeM IO3BOAUTDb BHIPBATh ¥ HacC Tpodeu mobeanl.
BcraBb, momaAayiicta, B CHEr psijzOM CO CKASHKOH, HamoOAHEHHOH
‘BOZOIO, TEPMOMETp; NpuMemail K CHery COAb, M Tbl YBHAMIID,
4YTO B TO BpeMs KaK Boja NpeBpallaeTcs B AeJ M XOAOAHAbHas
CMECh CXKHUKAETCH, CIUPT B TEPMOMETpE ONyCKaeTcs ™ HUXe, yeM
€My CBOHCTBEHHO ONYyCKAaTbCsi B YHCTOM CHere: sCHblii NpH3HaK
TOro, 4YTO OJHOBPEMEHHO C 3aMep3aHHEM BOJAbl XOAOAHAbHASA
cMechb JeAaeTcsl XOAOJAHEe; TakuM o6pa3oMm, HHKaKoOH sAeMeH-
TapHBIA OrOHb HE BpBIBAETCH B HEe M3 BOAbL.

* T. e. ciupT B XOAOAMABHOH MaTepHH OmycKaeTcsi HH:ie, 9eM B CAMOM
cHere, B3ATOM JAS HSTOTOBAEHHMS XOAOJHAbHOH cMecH, JO CMelNeHHS
C COABIO.
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§ 34

His tamen omnibus, quae §§ 29 — 33 proponuntur nil aliud
contendimus, quam quod corporum calorem condensationi sub-
tilis alicujus materiae, quocunque nomine illa veniat, vindican-
dum non esse. Sed eum consistere in motu intestino gyratorio
(ut supra ostenditur) materiae propriae ejus corporis, quod est
calidum, eoque ipso non solum asserimus etiam subtilissimam
illam materiam aetheris, quae integrum hunc universum replet,
ejusdem motus et caloris esse capacem, verum etiam confirma-
mus illum impressum sibi a sole motum etiam telluri nostrae
et reliquis planetis communicare, eosque calidos reddere, atque
adeo aetherem esse medium, quo corpora a se invicem remota
calorem communicant.

§ 35

Remota itaque materia calori alias unice consecrata finis
verbis imponendus est; verum e parte contraria novum nego-
tium insurgit. Non enim desunt, qui etiam frigori speciale cor-
pus dicaverint, nimirum causam ejus positivam in salibus sta-
tuerint, rationem afferentes, quod sales in aqua soluti frigus
producant. At quoniam iidem sales saepe etiam calorem gignant,
ut sal communis affuso oleo vitrioli fervet et calorem concipit;
quamobrem nos pari jure etiam caloris causam salibus adscri-
bere possemus, si tam incondite argumentari, vel potius insa-
nire, luberet.

Tantum,
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§ 34

Ho w©a ocuoBanum Bcero, uto wusaaraerca B §§ 29—33,
Mbl yTBEpXKAAEM, YTO TENAOTY TEA HEAb3S NPHIHCHIBATH Cry-
IIEHHUI0 KaKo#-TO TOHKOH Marepud, moj Kakum Obl HasBaHHEM
OHa HH fABAAAACb, a COCTOMT TENAOTa, KakKk IIOKa3aHO BbilIE,
BO BHYTPEHHEM BpAalUaTEAbHOM ABHAKEHHM COGCTBEHHOH MaTepuu
TENAOro TeAa. TeM cambiM Mbl yTBEPAJZAE€M HE TOABKO TO, YTO
TOHYalillass MaTepus a(upa, 3aNOAHAINAA Bech BHAMMDBIH MHD,
cnoco6Ha ob6AajaTh ®THM JABHXEHHEM H TENAOTOH, HO TaKxke,
4YTO OHa coo6LIaeT 9TO IOAYYEHHOE €0 OT COAHUA JBHXKEHHe
Takke M Hamell 3eMAe U OCTaAbHbIM NAAHETAM M HarpeBaeT HX,
Tak 4TO 3(QUp dABAfeTcCA TOH cpeAoH, NpH NOMOILM KOTOPOH
yAareHHble OJHO OT JpYyroro Teaa coo6WAaloT JApyr ApPyry
TENAOTY.

§ 35

Hrax, orBepruys marepuio, yIOpHO NMPHIUCHIBAEMYIO TENAOTE
UHBIMH aBTOPaMH, MOXKHO GbIA0 6bl U 3aKOHYHTbL peYb; HO C NPO-
TUBHOH CTOpPOHBI AASl HAC BO3HMKAeT HoBas 3ajaua. Beab ectp
M TaKue, UYTO HAAEAMAM OCOGBIM TEAOM H XOAOJ, YCMOTPEB
[OAOXKHTEADHOE OCHOBaHME 3TOTO B COAsIX M yKasblBasg Ha TO,
4TO COAM, PACTBOPSAACH B BOAE, MPOH3BOAAT xoro4. Ho Tak kak
3TH COAH 4YacCTO IPOU3BOAAT M TENAOTY — TaK, OObIKHOBEHHast
COAb NpY NPHAMBAHMM KYNOPOCHOrO MacAa BCKMIIAET M Harpe-
BaeTcs,— TO Mbl C TAKHM Xe NPABOM MOTAH Gbl IPUHIHMCATD COAAM
¥ NPHYUHY TENAOTbl, €CAH Gbl COYAM YMECTHbIM TaKOe HEeyIo-
PAAOYEHHOE HAM CKOpee cyMacOpoJHOe paccyxjeHue,

Bee.
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§1

Postquam antliae pneumaticae usus innotuit, mirum quantum
scientia naturalis cepit incrementum, ea potissimum parte, quae
de natura a&ris doctrinam complectitur. Proprietates enim illius,
quae ante seculum prorsus ignotae fuerant, jam hodie non solum
cognitas habemus, verum etiam mathematicis legibus definitas
et in summo fere fastigio distinctae cognitionis constitutas mi-
ramur. Quamvis autem elastica ejus vis saepius, quam reliquae
proprietates illius, Physicorum scriptis celebratur, et cuilibet
forum scientiae naturalis ingredienti inter palmarias rerum natu-
ralium qualitates sese offert; nihilo tamen minus causa illius
nondum satis perspecta habetur, in eaque explicanda etiam cele-
brium naturae scrutatorum ingenia casso molimine torsa sunt.
Unde scriptores Physici plerumque intacta elateris causa in solis
effectibus illius describendis acquiescunt. Aut si qui causas
assignant, eae tamen et invalido pede nituntur, et phaenomenis
circa elaterem aé&ris observatis explicandis non sufficiunt.
Plerumque autem eo ipso plane nullae sunt, quod nihil,
praeter quaestionem ipsam, verbis duntaxat mutatis, in se con-
tineant.



Ilepesog 5. H. Menwymruna

§1

[Tocae Toro, kak cieraroch H3IBECTHbIM IpPHMEHEHHE BO3-
AYWHOTO Hacoca,! ecTecTBEHHblE HAayKH IMOAYYUAH OIPOMHOE
pasBHTHE, OCOOEHHO B YacCTH, TPakTyloliei#d o mpupoje Bo3sjyxa.
CseoiicTBa mocaeaHero, COBEpUIEHHO HEM3BECTHble B INPOIIAOM
BEKe, Mbl B HAacTOslllee BpeMs He TOAbKO INO3HaAM, HO Jaxe
BbIPa3UAN MaTeMaTHYECKHMMH 3aKOHAMH, U C BOCXHILEHHEM BHAUM,
4YTO OHH HAXOZATCA NMOYTH Ha BhICIIEH CTYyNeHH SCHOro IO3HA-
unsa. Ho, xoTss B Qusuuecknx couMHeHusx uaige, uyeM JApyrue
CBO#iCTBa BO3jyXa, ONHCHIBAETCA YNPYroCThb €ro M KakAOMY,
OpUCTYNaloLIeMy K HM3YYEHHI0O eCTEeCTBeHHbIX HaykK, OHa INpea-
CTaBASIETCA OJHHUM H3 TAABHbIX (PAKTOPOB NPUPOJHBIX SABAECHHMI,
TeM He MeHee NPHYMHA €€ €Ille HeAOCTATOYHO BbISICHEHAa M AAdA
PacKpbITHA ee Jaxe INPOCAABACHHbIE MHCIbITATEAH NPHPOADI
HanpacHO HaNpsAraAd cBo n3obpeTtateabHOCTb. [loaTOMY Qu3MKH-
MCCAeZOBaTeAH MO0 6GoAbmied YacTH HE 3aTparMBalOT NPHYUH
yOpyrocTH, HO JAOBOABCTBYIOTCSA AHIIb ONHMCaHHeM jeiicTBuil
ee. A ecan jgaxe KTO ykasbiBaeT NPHYHUHBI, TO NOCAEAHHE H
MMEIOT Noa cob0I0 IMATKYyI0 OMOpy M HEAOCTATOYHBI AAA 06D-
SICHEHWsi sIBAGHHH, BbI3bIBaEMbIX YIPYrocTbio Bo3zyxa. A
mo 6Goablieldl 4YacTH ST NPUUYHUHDI YK€ IMOTOMY HE HMEIOT
HHKAKOro 3HAaYEHHsd, YTO HE cojepxaT B ce6e HHUYETO Kpome
€aMoro BOMNpOCAa, TOAbKO NEPECKa3aHHOTO B APYrUX Bbipaxe-
HUAX.
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§ 2

Prae omnibus vero, quae hucusque ex Physicorum scriptis
nobis innotuerunt, hypothesibus, ad explicandam vim aéris elasti-
cam formatis plausibiliores esse videntur eae, quae legibus motuum
centralium superstructae sunt. Non enim eadem quaestio variata
phrasi involuta in illis pro causa ipsa affertur, aut quae proponun-
tur a motus regulis aliena sunt. Et nos suscepto hoc negotio actum
equidem ageremus, si non quaedam adhuc desiderari, aut verius
exundare in plaeclaro hoc invento videremus.

§ 3

Superfluum nempe esse censemus, ut ad elateris aéris causam
exponendam in auxilium vocetur ejusmodi peregrinum fluidum,
qualia plerique consuetudine seculi, subtilium materiarum feracis,
ducti justo saepius ad explicanda rerum naturalium phaenomena
usurpare solent. Ipsius enim aéris subtilitate atque agilitate
contenti, in propria ejus materia elateris causam quaerimus.
Id autem non injuria facere nos aestimabit, quicunque medita-
tiones nostras de caloris causa legit et, quae sequuntur, cum
iisdem conferet.

§ 4

Ut vero in suscepto hoc negotio justo ordine progrediamur,
a clara notione elateris aéris incipimus: idcirco et definitionem
tractationi huic praemittimus atque vim illam in conatu aéris
quaqua versum sese expandendi consistere dicimus. Hinc autem
concludimus particulas aé&ris insensibiles a se invicem recedere,
quamprimum remotis obstaculis re ipsa expanditur. Ubi tandem
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§ 2

M3 Bcex npeAnOxeHHBIX AAsS OGDACHEHHMS YNPYrOCTH BO3-
AyXa THIOTe3, KOTOpble JAO HACTOSILEro BpPEMEHH HaM cCJeAa-
AMCh H3BECTHBIMM H3 COYMHEHHMH (PUBHKOB, KaxyTca 6oaee
npaBAoONOAO6HbIMH HMCXOJSIUME M3 3aKOHOB LIEHTPAaAbHBIX ABH-
xeHnil, 160 B HUX He BbljaeTcs 3a CaMyi0 NPUUYHHY NOAAeXAIIUi
pEeLIeHNIO BONPOC B M3MEHEHHBIX BbIPAXEHHAX M He NpejAaraer-
CsA HEYTO 4yXjoe 3aKoHaMm JABuxeHus. ¥l Mbl, B3sBmuUCH 3a 3TO
A€AO, AHIIb MOBTOPSAAH Obl yke CAEAAHHOE, eCAM 6bl HE BUAEAN,
4TO B DSTOM BbIJAIOIEMCS OTKPbITHH A0 CHX IIOP HMEIOTCS HEKO-
TOpble HEJOCTATKH HAH, BepHee, U3GBITKH.

§3

JAefcTBUTEADHO, - MBI CYMTAa€M M3AMIIHUM NpHU3bIBaThb Ha
NOMOWIb JAAS OTHLICKAHHS NPHUYHHBI YIPYrOCTH BO3AyXa 6Ay-
AAAOWYI0 XKUAKOCTb, MNOJOGHYIO TeM, KakHe MHOTHMH — IIO
06bluyal0 BeKa, H300MAYIOILEro TOHKHMH MaTepHsIMH, — IpUMe-
HAIOTCA OGbIKHOBEHHO JAA O6DbSCHEHHS NPUPOAHbIX SABACHMI.?
Mbl Z0BOABCTBYEMCS TOHKOCTbIO U MOABHKHOCTBIO CaMOro BO3-
AyXa ¥ WLIEeM NPUYMHY YOPYTOCTH B ero cOGCTBEHHOH MaTepuH.
Besaxnii, kTo npountar Hamu PasMblmaenus o npuunne tenaorte
M CONOCTaBHUT C HHMH IMOCA€JyIollee, COTAACHTCH, YTO Mbl
JeraeM 3TO He 6e3 OCHOBaHHA.

§ 4

Uro6bl npucTYynUTP K 3TOMY JA€AY B AOAXKHOM IIOPAJAKE,
HayHeM C SACHOTO NpejcTaBAeHHs 06 yIpyrocTu Bosayxa; Io-
3TOMYy NpEANOLIAEM 3STOMY PacCyXAEHHIO ONpejeAeHHE M CKa-
KEM, YTO CHAA YIOPYrOoCTH COCTOMT B CTPEMAEHMH BO3jyXa
pacnpocTpaHaTbcs Bo Bece croponbl. OTcioja Mbl 3akAl0uaem,
YTO YAAAAOTCA APYr OT JApyra HEUyBCTBUTEAbHBIE 4YaCTHLbI
BO34yXa, KOrAa OH IO YCTPAHEHWM NPENATCTBHH AeHCTBHTEABHO
pacuupsiercs. Mrak, npuXoauTCA paccMOTpeTb JABe BellH:
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duo consideranda veniunt, natura particularum ipsarum et vis,
qua a se invicem removentur.

8§35

Particulae aéris duplici modo concipi possunt, nimirum vel
singulae ita sunt comparatae, ut vi compositionis alicujus orga-
nicaeve structurae partes suas, ex quibus constructae sunt,
extendere nitantur, adeoque singulae in majus et minus spatium
expandi contrahique possint; aut ab omni compositione physica
organicaque structura alienae, non solitariae, sed in aggregato
elasticam virtutem exerceant.

§ 6

Prius praeter id, quod simplicissimo naturae ingenio sit
maxime incongruum, etiam pelluciditatem et inconcussam aéris
durabilitatem tollere videtur. In compositis enim et organicis
dari debent partes, quae vi caloris ad excitandum majorem
elaterem magis magisque exagitentur. Unde cum a&r calore
solis rarescit, fiat necesse est, ut radii illius quamlibet parti-
culam penetrent. Quibus quoniam ex fluido aethereo ambiente
(vel, si mavis, ex vacuo) in solidas particulas, quae in illo subsi-
dent, adeoque specifice graviores sunt, infinities transeundum
erit; idcirco fieri id nequit, nisi in qualibet particula aéris in
ingressu et egressu refractionem patiantur. Et quamvis in parti-
culis ejusmodi refractio forte fiat infinite parva, a superficie
tamen atmosphaerae ad tellurem usque ipsam in particulis nu-
mero infinitis refracta lux ita foret debilitata, ut nos sempiterna
in nocte versari oporteret. Id autem simili exemplo confirmatur:
particulae enim seu moleculae aquae, ex atomis ejus aggregatae,
quae nubes constituunt, etiamsi leviter admodum lucem singulae
refringunt et in spatio non nimis magno pelluciditati a&ris non
officiunt, densius tamen et altius congestae piceo colore coelum
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NPHPOAY CaMHX YacCTHL M CHAY, KOTOPOH OHH YVAQAAOTCH APYT
OT jpyra.

§5

Yactugsl Bo3gyxa MoxHO cebe NpeiCTaBUTb ABOSIKUM 06pa-
30M: AHGO OTJAeAbHble YaCTHLbI CAOXEHbl TakK, YTO, ob6aajas
H3BECTHBIM COCTaBOM M OPTraHHYECKHM CTPOEHHEM, OHH CTpe-
MATCA pacnpocTpaHUTb obpasylollHe UX YacTH, U Takum obpa-
30M Kaxjas OTAEAbHAs YacTHUAa MOXET pacHPUTbCA B 6OAb-
ulee MPOCTPaHCTBO M CXKAaTbCA B MeHbluee; AH6GO cBoiicTBO ynpy-
FOCTH NPOABASIOT He eAHMHHYHbIE YACTHIIbI, HE HMEIOLIHe KaKoi-
AH60 (PM3HYECKOH CAOKHOCTH M OPraHM3OBAHHOTO CTPOEHHS, HO
NPOU3BOJUT COBOKYIHOCTb HX. '

§ 6

IlepBoe npeanoaroxenue, 6yayun kpaiiHe HECOOTBETCTBYIOLUKUM
BeAHYaiimell mpocToTe NMpHpPOABI, NPEACTaBASIETCSH TaKXE HECO-
BMECTHbIM C IPO3PayHOCTbIO W HEPYIUINMOH MPOYHOCTHIO BO3AYXa.
H60 BO BCeM COCTABHOM M OPraHM30BAHHOM AOAKHBI HAXOZUTHCS
4aCTH, KOTOPble TENAOTBOPHOH CHAOI0 Bce GoAabie H 6oAablIE BO3-
6yxjaroTcs K nposiBAeHHIO 6oaee cuabHOM ynpyroctu. [TosTomy,
KOrja BO3AyX paspexaeTcsd OT COAHEYHOH TemAoTbl, TO AyuH
COAHIA JOAXKHBI HENPEMEHHO [POHHKATb B AGYI0O YacTHUY.
A Tak xak npu najzeEuu U3 okpyawoled agupHoil cpeant (uan,
€CAH YroZHO, K3 NyCTOTbI) Ay4am Heo6X0AMMO TNpPOHTH uyepes
ocejalolie B Hedl M, CAeiOBATEAbHO, yAeAbHO ropasjo Goaee
TAXKEAble TBEpAble YaCTHUbBI OECKOHEYHOE YHCAO pas, TO ITO
He MOXeT Npou3olti 6e3 TOro, urobmi B A106OHf uacTHue BO3-
AyXa OHM He HpeTepneAH IpeAOMAeHHe IIpH BXOJZE M BBIXOJeE.
U xors B wacTHIax TaAKOro poja NPEeAOMAEHHE MOXKeET 6biTbh 6ecKo-
HEeYyHo MaAo, HO NpPeAOMHMBLIMiCA B GECUHCAEHHBIX YacTHLAX OT
MOBEPXHOCTH aTMOC(epPh! 4O CaMOH 3eMAU CBET GblA Gbl HACTOABKO
ocaabaeH, 4TO HaM npumAoch 6bl o6peTaThcsi B BEYHOH - HOUM.
9T0 noATBEpAAaETCA CXOAHBIM NPHUMEPOM: YACTHLbI HAH MOAE-
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obducunt et lucis meridianae usum fere omnem aliquando pro-
hibere solent.

§ 7

Denique ubi tantas aéris vicissitudines, rapidissimos motus,
pernicissimas collisiones et fortissimas frictiones cum corporibus
durissimis, premente integra atmosphaera, consideramus et Ro-
bervalii experimentum, qui per 15 annos a&rem valide com-
pressum détinuit et tandem elaterem ejus illibatum invenit, in
mentem revocamus; tum singulas particulas aéris, tam subtiles,
organicas aut compositas esse et multis partibus stupendae
exilitatis, summe mobilibus indeque levissime inter se connexis
constare, ne concipere quidem possumus. Idcirco quod § 5
posterius est, amplectimur nullique dubitamus particulas aéris,
nempe eas, quae in exercendo elatere a se invicem recedere
nituntur, ab omni compositione physica atque organica struc-
tura liberas et, ut tantis vicissitudinibus ferendis stupendisque
effectibus producendis pares sint, solidissimas atque nulli in-
flexioni obnoxias esse; adeoque jure atomos vocari debere.
Quae quoniam in res corporeas naturaliter agunt, ipsae etiam
sint corporeae atque extensae, necesse est.

§ 8

Quod ad figuram atomorum aéris spectat, nullam equidem
aliam agilitati, firmitati, simplicitati atque mollissimae a&ris na-
turae magis convenire posse censemus, quam quae ad sphae-



Onuvir Teopuu Ynpyiocru 60sayxa 773

KYABI BOAbI, COCTOSIIIHE U3 COBOKYNHOCTH €€ aTOMOB H o6pa-
3ylolue TYYH, XOTS W HE3HAYNTEAbHO NPEAOMAAIOT CBET KamAas
B OTAEABHOCTH H B NPOCTPAHCTBE HE OYeHb GOABLIOM HE YHU-
YTO:KAIOT [IPO3PAYHOCTH BO3JyXa, HO, cobpaBumch Goaee rycro
M rAy60KO, OHM 3aTEMHSIOT He6O uYepHOTOH, a MHOTZa MOYTH
COBEpIIEHHO HE MO3BOASIOT NOAb30BATbCS NOAYAEHHBIM CBETOM.

§7

3areM npuMeM BO BHHMaHHE CTOAb MHOTOYHCAEHHbIE H3Me-
HeHus, IIpeTepneBaeMble BO3AYXOM, Kpaiine ObicTpbie ABH-
XMEHHsA ero, BECbMa CHAbHbIE CTOAKHOBEHHMS M CHAbHeiimue Tpe-
HUSA C BecbMa TBEPAbIMH TEAaMH, KOraa JaBHT Bcsi aTMmocdepa,
u npunomuum onbiT Po6epsaas,! koTopniit Aepxar BO3AYX CHABHO
CKaTbIM B TeueHHe 15 AeT M B KOHIIe KOHILIOB HalleA YNPYrocThb
ero HeM3MeHHOH; HEBOSMOXKHO INPeACTaBHTb, YTOGbI OTAEeAbHbIE
4acCTHLbI BO3AyXa, CTOAb TOHKHE, ObIAM OpPraHH30BaHbI HAH
COCTaBA€Hbl M3 MHOTMX yacTeil HemocTHXHMOH MaAOCTH, BecbMa
NOABHAHBIX M MO3TOMY OY€Hb HENPOYHO CBA3aHHBIX APYT C APY-
rom. [losTomy Mbl npunMMaemM BTOpOoe NpejnoAOxeHHE § 5
¥ HHUCKOABKO HE COMHEBaeMCs, YTO YaCMuysl 8034YXa — UMEHHO
me, Komopvle IPOU3BOASM YIPYroCmeb, CMPeMsiCb Omoumu
APyt om Jpyra, — AUWEHbl BCAKO0 (DUSUUECKOI0 CAOMKEHUS
U OpWAHUB0BAHHOI0 CMPOeHUS W, 4TO6Gbl ObITh CMOCOGHBIMH
[EPEHOCHUTb TaKWe HCObITAHUA U NPOM3BOAUTH CTOAb INOpasu-
TeAbHble AeHCTBHMSA, AOAKHBI ObITb KpaiiHe NPOYHBIMH U HE NOA-
BEpXKEHHbIMH KaKUM-AM60 H3MeHEHHMSM; IOITOMY HMX MO clpa-
BEAAHBOCTH CAeAyeT Ha3BaTb amomamu. A rtak kak onn ¢usu-
4YecKH JeiiCTBYIOT Ha BeIUeCTBEHHble TeAa, TO CaMH JOAXKHDI
6bITb TEAECHBIMH W HUMETb NpoMmsiiKeHue.

§ 8

Uro xe kacaeTcs QUrypbl aTOMOB BO3AYyXa, TO Mbl CUMTAEM,
4TO NOABHAKHOCTH, NPOYHOCTH, NMPOCTOTE U MaAryaimeil npupoje
BO3JyXa HHKakKas JApyras (Qurypa He noixoiur 6oaee, dueM

8 JlomoHoOCOB, T. II
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ricam proxime accedit; idque ex reflexione aéris in fornicibus
ellipticis observata non obscure colligimus. Quoniam autem
calidus aér frigida, quae ambit, corpora calefacit; atomi ergo
illius particulas corporum contiguorum in gyratorium, qui calo-
rem efficit,* motum excitant. Hoc tamen fieri non potest, quin
oriatur inter illas frictio; oriri vero frictio non potest, nisi atomi
aéreae sint asperae.

§ 9

Hoc autem rerum naturae maxime consentaneum est. Quippe
in omnibus corporibus mundi, totalibus atque partialibus, ea
figura, quam quodlibet peculiarem sibi habet, nuspiam tam
adaequata reperitur, quin inaequalitates aliquas in se prodat.
Quae quidem ita adsunt, ut ipsa figura, ob pusillam ratio-
nem illarum ad totum, servet suam speciem. Quemadmodum
itaque natura telluris nostrae globum montibus et corpora illius
partialia, etiam quo ad sensum laevissima et, si cum illa compa-
rentur, perpusilla, ad usus suos inaequalitatibus aspera esse
voluit; ita quoque aéreas atomos, licet ab omni compositione
physica alienas, industria ejusdem naturae, in simpicitate quoque
sua callidae, prominentiis subtilissimis firmissimisque ad effectus
utilissimos instructas esse ex analogia colligitur.

§ 10

Removentur autem atomi aéris elaterem exercentes a se
invicem vel immediata quadam reciproca actione, aut mediante
aliquo fluido inter illas diversante, adeoque multo subtilioribus
particulis constante. Utrum horum in elatere producendo locum

* Vide meditationes nostras de causa caloris.
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BecbMa 6GAM3Kasg K mWapoobpasHOii; 3TO ¢ NMOAHOH SCHOCTBIO Mbl
BHIBOAMM M3 HabGAl0jeHHH Haj OTpaXkeHHEM BO3JZyXa OT BAAMI-
THYECKHX CBOJOB. Tak KaK, Aaiee, ropsaunii BO3ZyX HarpeBaeT
HaxojdAllHecs B HEM XOAOJHble TeAa, TO 3HAYUT aTOMbl €ro
B036yX AalOT B YacTHLAX CONPHKAcCalOWMXCSA C HAM TEA Bpalua-
TeAbHOE JABHaeHHE,* KOTOpPOe M NpPOM3BOAMT TemroTy. A 3TO
MOKET NPOMCXOAMTb AHMIIb €CAM MeXAYy HHUMH BO3HHKaeT Tpe-
HHE; a TPEHHEe MOXET BO3HUKHYTb MOAbKO eCAU B03ZYW Hble
amombl wepoxosamdl.

§9

Ho sro B Bnicmeii crenenm coraacHo ¢ npuposoro Beueil.
AeficTBUTEADHO, ¥ BCEX TEA MHPa—HM B3ATHIX B LEAOM, M B HX
yacTaX — urypa, cBoiicTBEHHass KaxJjOMYy, HUKOrja He OKa3sbl-
BaeTcs CTOAb BbIPOBHEHHOH, yTOGHl He 06HapyxUBATD KAKUX-AH60
HepoBHocTeli. Ho stu mocaeguue HAAMYECTBYIOT AHIIb B TaKOH
Mepe, YTO, BCA€JCTBHE HHUTOMHeHIIero OTHOLIEHUS HX K LIEAOMY,
camas ¢Qurypa coxpanser cBoil Buj. [Togo6uo Tomy kak npuposa
AASl CBOMX HajobHOcTel HajeAMAa Hall 3eMHOH wap ropamu
M Cj€rara NpHHAJAeXallle €My YaCTHYHbIe TeAa, Jaxe cambie
rrAajkue Ha ollynb W HUYTOXHeiflIne IO pasMepaM B CPaBHEHHH
C HHMM, LIEPOXOBaTHIMH BCAEACTBHE HEPOBHOCTEH, — Tak ke IO
aHaAOTHMH Mbl 3aKAIOYAEM, YTO M BO3JYIIHbIE ATOMbI, XOTSA H HE
MMEIOT HHKaKOro (PU3HYECKOrO CAOXKEHMs, payeHueM ToH xe
NpUpoAbl, HCKYCHOH B cBOeil mpocToTe, cHabGkeHbl HHUYTOXKHEH-
IIMMH, HO Kpenyaf{IiMMH BBHICTYNAaMH JASL BOCHPOU3BEAEHUA
noAe3sHeinux JedcTBui.

§ 10

Ho atombl Bosayxa, nposiBAsisfi ynpyrocts, OTOABUraloTCA APYT
OT Apyra MAM KaKMM-AN60 HENOCPeACTBEHHbIM B3aUMHbLIM JA€ii-
CTBHEM, HMAM 4Yepe3 MOCPeACTBO KaKoH-Au60 muAKOCTH, obpa-
wamowelcs MexAy HHMH H [OBTOMY COCTOsAlleldl M3 ropasjo

* Cu. mamu PasmbimAenus o mpuumEe TemAoTHLS

8*
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habeat, disquirendum nobis incumbit. Ad hoc autem inserviet
nobis proprietatum virtutis elasticae primaria: scilicet, quod aér
eo majore vi elastica gaudeat, quo magis vi externa conden-
satur, quoque propius atomi ejus ad se invicem accedunt.

§ 11

Ponamus vero primum particulas aéris dispergi actione ali-
cujus fluidi subtilissimi inter illas hospitantis. Quando igitur
aér in vase aliquo solido in minus spatium urgetur, fluidum
illud ipsum simul comprimitur aut non comprimitur. Si prius,
erunt 1) latera vasis solidi subtilissimo illi fluido impervia,
adeoque particulae ejus debebunt esse vix aut ne vix quidem
aéris atomis subtiliores contra dicta § 10; 2) fluidum hoc aget
ipsum in cohibentia vasa, adeoque non erit necessarium, ut parti-
culae aéris fluido illi innatent, cum illud in effectus elateris in
corpora exercendos solum sufficiat; 3) particulae illius conatum
habebunt a se invicem recedendi, quare ratio hujus rei denuo
reddenda erit, atque adeo proposita quaestio haud soluta ma-
nebit. Sin vero posterius, tum 1) dictum fluidum in parietes
vasorum etiam solidissimos nullam fere vim exercebit, quare
nec in tenuissimas aéris atomos, quamcumque vim levitate et
volubilitate sua facile eludentes, agere quid poterit; 2) ubi aér
in vase compressus condensabitur, fluidi, quod vasa jam facil-
lime penetrat, eadem densitate manente, erit atomorum aéris
quantitas in majore ratione ad quantitatem fluidi, quam fuit ante
compressionem. Idcirco vis fluidi pro ratione quantitatis ejus
minor erit, minores quoque in atomos aéris effectus exseret;
atque adeo aére vi externa in minus spatium compresso elastica
ejus virtus decrescet.
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méupmnx yactuy. Ham npuxogurca paccyautb, kKOTOpas U3 3THUX
ABYX BO3MOXHOCTEHl HMeeT MecCTO INpH NPOSBAEHHH YIpPyro-
cti. JAst 9TOro HaM NOCAYXKHMT FAABHOE U3 CBOACTB YNPYTOCTH
BO3JAyXa, a HMEHHO, 4YTO OHa TEM 3HAYUTEAbHee, YyeM GoAablIe
BO3AYX CXKaT BHEIIHEH CHAOI0 KM ueM OGAMke aToOMbl €ro IoJgXo-

AAT APYT K ApPYTrY.

§ 11

[Tpeanmoroxum crauara, 4To yacTHEbl BO3JyXa PacXoAATCS
B pa3Hble CTOPOHbI OT AefiCTBHUS KaKOH-TO KpaiiHe TOHKO# XkuJa-
KOCTH, HaxoAswelcsa mexay uHumu. Korga Bo3ayx B Kakom-au6o
TBEPAOM COCyJ€ CAaBAMBaeTCs B MeHblllee IPOCTPAHCTBO, TO 3Ta
AUAKOCTb HAM CXKHMaeTcs BMecT€ C HUM, WUAH HE CXKHUMaercs.
B nepsom cayuae: 1) crenku TBepaoro cocyaa 6yAyT HEMpPOHH-
Haembl JAsA 3To# TOHualmed XHMAKOCTH — M, CA€ZOBATEAbHO,
yacTHbl ee 6GyAyT exBa MeHbIIE MAM BOBCE HE MEHbILIE BO3-
AYWHbIX aTOMOB, YTO NPOTHBOPEYUT cka3anuomMy B § 10; 2)ara
KMAKOCTb 6yJeT AeiicTBOBAaTb caMa HAa 3aKAIOYAIOLLUE €€ COCYAbI:
TOrjga O4YeBHAHO He Tpebyercsi, 4TOGbl B DTOH KHAKOCTH IAA-
BaAM YacTHIbI BO3Jyxa, TaK KaK ee OJAHOH AOCTaTOYHO JAsA
BOCNPOU3BEACHHUS JAelicTBUH yNPYrocTH MO OTHOLIEHHIO K TeAaM;
3) uacTuunl ee 6yAyT 06AajaTb CTPEMAEHHEM YAAAHTHCA APYT
OT jApyra, Tak 4To HajZo 6yJeT cHOBa jaBaTb 0ObsICHEHHE DTOTO,
H B KOHIle KOHIOB paccMaTpHBaeMblii Bonpoc ocTaHeTcs Hepas-
. pemrenHbiM. Bo BTOpOM ke cayuae: 1) HasBaHHas KMAKOCTb
nmoutH He 6yJAeT NPOM3BOAUTb KAKOro-AHGO JeHCTBUS Ha CTEHKH
Aaxe caMblX NPOYHbIX COCYAOB, a CA€J0BaTE€AbHO M Ha TOHUYaii-
M€ aToOMbl BO3JyXa, AErKO YKAOHSIOIIHECS MO CBOeH AErkocTu
M NOABHAHOCTH OT BCsAKOi AelicTBylowedf Ha HUX CHABI; 2) koraa
cxkaTbiii B COCyAe BO3JAYX CIyCTHUTCH, a NAOTHOCTb XKHAKOCTH,
npoxoJsueil yuepes CTEHKH cocyja, OyzeT ocTaBaTbCs TOH Xe
camoif, To KOAHYECTBO aTOMOB BO3AyXa IO OTHOIIEHHIO K KOAH-
yecTBY KHAKOCTH cAeraercs 6oibme, yem Ao cxarus. [losTomy
yIOpyrocTb XHAKOCTH, KOAMYECTBO KOTOPOfi cAEAraroCb MeHblle,
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§ 12

Haec omnia evidentissime demonstrant vim aéris elasticam
a fluido aliquo inter ejus particulas diversante proficisci non
posse. Cumque dicta vis pro ratione densitatis materiae aéris
propriae, caeteris paribus, crescere et decrescere soleat; dubi-
tandum itaque non est illam ab immediata quadam mutuaque
atomorum ejus actione proficisci.

§ 13

Corpus unum in alterum immediate agere nequit, nisi ipsum
contingat; atomi igitur aéris, ubi in se mutuo immediate agunt,
in contactu sint, necesse est. Porro quoniam a&r noster atmo-
sphaericus vi externa adactus tricesies amplius minore spatio
comprehendi potest; idcirco inter atomos ejus dantur interstitia,
a propria materia ejus vacua, quibus plurimae ejusmodi atomi
contineri possunt; unde illae in contactu non sunt. Duae istae
apparenter contradictoriae, verissimae tamen, propositiones con-
ciliari aliter nequeunt, nisi hi duo contrarii status atomorum
aéris tempore distinguantur; nempe ut ipsae alternis vicibus
illos subeant. Alternatio vero istiusmodi ita fiat necesse est,
ut nec in omnibus atomis simul idem status contingat, nec sen-
sibile aliquod tempus duret. Alterum enim stupendas in exten-
sione mutationes saepius produceret, alterum vero efficeret, ut
expansiones aéris tardae nimium et otiosae redderentur. Patet
igitur atomos aéris singulas insensibilibus tempusculis cum aliis
sibi vicinis confusa reciprocatione collidi, et cum aliae in con-
tactu sunt, alias tum a se invicem resilire et in reliquas vici-
niores tandem incurrere, denuo resulturas, ita ut ejusmodi fre-
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6yZeT npou3sBOANTb MeHbIee JelicTBME Ha aTOMbl BO3Jayxa,
U CAEZ0BAaTEAbHO YNPYrocTb BO3JAyXa, CXKAaTOro BHEIIHEH cuAoil
B MeHblllee NPOCTPAaHCTBO, AOAXKHAa YMEHbIIATbCAH.

§ 12

Bce 810 JoKaspbiBaeT C NOAHOH OYEBHAHOCTBIO, YTO CHAA
yOpyrocTd BO3AyXa He MOKET IPOHUCXOAUTb OT KaKoH-An6o
KHAKOCTH, Haxojsweidcs mexgy ero uvactugamu. Y rak kak
Ha3BaHHAasg CHAa, NPH NPOYMX pPaBHbIX YCAOBUSAX, YBEAHUHBAETCSH
M YMeHbLIAeTCs NPONOPLUHOHAABHO NAOTHOCTH cOOCTBEeHHOH Ma-
TepHUH BO3JAYyXa, TO HET COMHEHHA, YTO OHQ NPOUCXOZUM om
Kaxot0-mo Hertocpe JCMBeHHOO B83AUMOJZEUCMBUS €10 AMOMOS.

§ 13

O4HO TEAO He MOXET HENOCPSACTBEHHO JAeiiCTBOBaTb Ha
Apyroe, He CoNpHKacasicb ¢ HHM; [O3TOMY KOr4a aTOMbl BO3-
AyXa HENOCPEACTBEHHO AEHCTBYIOT ADPYr Ha Apyra, TO JZOAXKHBI
0653aTEAbHO HaXOAMTbCSH B CONpPHUKOCHOBeHHH. Jaree, TaK kak
Ham aTMocdepHbii BO34yX NOJ BAMSHHEM BHeIIHEH CHABI MOXET
6biTh cxkaT B GoAee ueM TPHAUATHKPATHO MeHbuwui 06beM, ToO
MEXAYy aToMaMH €ro CyILEeCTBYIOT IPOMEXYTKH, HE HANOAHEH-
Hble COOGCTBeHHOH ero MaTepueidi, ¥ B HUX MOXET IOMECTHUTbCSA
OYEeHb MHOrO TaKHX aTOMOB; CA€JOBAaTEAbHO aTOMbl He HaXo-
AATCA BO B3aWMHOM CONPHUKOCHOBEHHH. JTH ABa Ha IEpPBbiit
B3rAsfj NPOTHBOPEYMBbie, HO TEM HE MEHEE BIIOAHE IPaBUAbHbIE
NOAOXKEHHS HeAb3s MHauye NPUMHUPHTb, KaK PACUAEHHB 3TH JABa
IPOTHBOMOAOXKHBIX COCTOSIHMSI aTOMOB BO BpeMeHHM TakK, YTOGbl
aToMbl HAaXOJHAHCb TO B OZHOM, TO B JAPYIOM IOOYEPEAHO.
UepeaoBanne xe Takoro poja AOAKHO MO HEO6X0ZAMMOCTH MPO-
MCXOAWTb TaK, YTOGbl HEe BCe AaTOMbl OJHOBPEMEHHO OKa3bi-
BaAMCb B OJAHOM M TOM i€ COCTOSIHUH M 4TOGbI AaHHOE COCTOS-
HUE HE JAMAOCb B TeyeHWe KaKoro-An6o OILYTHMOro BpEeMEHHU,
H60 nepsoe 40B0AbHO yacTO Bbi3BaAO 6b1 Pa3UTEAbHBIE H3MEHEHHUS
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quentissimis reciprocisque arietationibus a se invicem continuo
pulsae seorsum dispergi nitantur, '

§ 14

His expositis demonstrandum restat, quonam pacto atomi
aéreae in se mutuo ita agant, ut una alteram retorqueat. Ad
hoc autem non aliud quid argumenta suggerere potest, quam
ejusdem elastici aéris palmaria proprietas. Scilicet, quod notis-
simum est, crescente aéris calore, etiam elaterem ejus magis
magisque invalescere, decrescente vero, eundem simul debilio-
rem reddi, ita ut, caeteris paribus, in summo quem novimus
calore elater maximus, in minimo vero, seu frigore quod hunc
usque in diem observatum est maximo, minimus constante lege
deprehendatur. Unde patet, atomos aéreas pro ratione aucti
vel diminuti caloris per mutuum contactum fortius aut remissius
in se invicem agere, atque adeo calore, si unquam fieri potest,
prorsus cessante, illas omni laudata actione destitui debere.
Hinc autem sequitur mutuam actionem atomorum aéris a solo
calore proficisci.

§ 15
Calor consistit in motu gyratorio particularum corporis ca-
lidi,* quidquid igitur calor efficit, a motu gyratorio particula-
rum corporis calidi proficiscitur, atque adeo mutua atomorum

* Meditationes de calore,



Onvir Teopuu ynpyrocru s0sayxa 121

B NMPOTAXEHHOCTH, & BTOPOE CAEAaA0 Gbl pacliMpeHHe Bo3jyxa
upe3MepHO 3aMeAAeHHbIM M BaibiM. HMrak, ouesBmgno, uTO
OTAeAbHbIE ATOMBI BO3AyXa, B 6ecnopsAz04YHOM YepejOBaHHH, CTaA-
KHBAIOTCA ¢ GAMAKAHIIMMH depe3 HEYYBCTBHTEAbHbIE NPOMEXYTKH
BpeMeHH, U Korja OAHH HaXOJAATCA B CONPHKOCHOBEHHH, WHbIE
APYT OT ApPyra OTCKAaKMBAaIOT M HATAAKHUBAIOTCH Ha Oammaiimme
K HHUM, YTOGbI CHOBa OTCKOYHMTb; TaKuM 06pa3oM, HeNpepbIBHO
OTTaAKHBaeMbie APYr OT APYyra YacTbIMH B3aUMHBIMH TOAYKaMH,
OHM CTPEMSATCS paccesTbCS BO BCE CTOPOHBI.

§ 14

Ycranosus Bce 3TO, HaM ocTaeTcs oOKa3aTh, KakMM 06pa3oM
aToMbl BO3Jyxa TaK B3aHMOJEHCTBYIOT MeXkAy c060I0, YTO OAMH
aTOM OTTaAKMBaeT JApyroi. JaHHble AAsSL BTOTO MOXKET Npej-
CTaBUTb HEe YTO MHOE, KaK BaxHeiillee CBOHCTBO TOro xe ynpy-
roro Bo3ayxa. A uMeHHO, KaxAOMy M3BECTHO, YTO MNpPH BO3pa-
CTaHMH TEINAOTbI BO3JyXa M YIPYrocTb ero Bce 6Goaee ycHAH-
BaeTcs, a IpH yMeHbIIeHuH Bce 6oree ocaabepaet. Takum o6pasom,
NPy NPOYHX PAaBHBIX YCAOBHAX, NPH HAWBbICIIEM H3BECTHOM HaM
xape Ha6AI0OZaeTCsi H HaH6OAbLIAs YIPYTrOCTb, a NPH HAUMEHbUIEM,
T. €. IPH HaHOOABLIEM HCIIBITAHHOM A0 CETrO AHA XOAOJAE, HaHMEHb-
Iass, COraacHo nocrtosiuaomy 3akony. Orciosa oueBnaHo, uTO BO3-
AyUIHbIE aTOMbI JeiCTBYIOT ApPYyr Ha Apyra B3aUMHBIM COIIpHU-
KOCHOBEHHEM CHAbHEE HAH crabee B 3aBUCHMOCTH OT yBeAHue-
HUS HMAH yMEHbIUEHHMS CTENEeHH TENAOThbl, TAK YTO €CAH 6GbIAO Gbl
.BO3MOXHO, 4TOOBI TenAoTa BO3AyXa BOBCE HCY€3Ad, TO aTOMbI
AOAXHBI 6bIAM 6bl BOBCE AHIIMTbCA YKa3aHHOTO B3aWMOJAeli-
cTtBusi. A oTcioga caeayeT, UTO 83aumogeiicmsue amomos 80s-
Ayxa 06YCcA08A€HO MOALKO MEMAOMON.

§ 15
Tenaora cocTouT BO BpalaTeAbHOM ABHKEHHH YacCTHL rops-
yero TeAa;* mosTOMY BCE, YTO NPOM3BOAUT TENAOTA, BbI3bIBAETCS
BpallaTEAbHbIM JABHKEHHMEM YaCTHL HarpeToro TeAa, Tak YTO

* Pasmbimaenus o remaore.b
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aéris actio pendet a motu gyratorio earundem. Verum duo
corpora sphaerica absolute laevia in contactu juxta se invicem
posita et quam ocyssime in gyrum acta in se mutuo ita agere
non possunt, ut a se invicem dissiliant. Demonstrata igitur su-
perius § 8 veritas denuo confirmatur, et providae naturae inge-
nium elucet, quae unico eodemque medio varios effectus in cor-
poribus saepissime producere solet, uti hic atomorum aéris
asperitate et calorem ejus corporibus aliis communicat (§ 8) et
elateri exercendo inservit.

§ 16

Sint igitur duae atomi aéris A et B a se invicem distantes
ita, ut A sit superior atomo B [fig. 1]. Utraque ocyssime mo-
veatur in"gyrum ita, ut pars superficiei atomi A, atomum B

spectans, feratur secundum directionem contrariam ei, versus
quam dirigitur pars superficiei atomi B, spectans atomum A,
prout telorum signa indicant. Durante gyratorio motu, decidat
vi gravitatis atomus A super atomum B; in contactu inaequa-
litates coincident ita, ut vel prominentia a atomi A incidat in
cavitatem b atomi B, ut est in figura 2, vel premat etiam pro-
minentiam d atomi B, quemadmodum figura 3 repraesentat.
In casu priore prominentia @ atomi A ex cavitate b ascensura
prominentiam f superare debet [fig. 4], adeoque atomi A et B
a se invicem recedent per distantias gf vel ab, eo tempusculo,
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¥ B3auMmozeiicTBHE aTOMOB BO3AyXa 3aBHCHT OT BPallaTEAbHOIO
asuxennss ux. Ho asa mapoo6pasubie Tera, COBEPLIEHHO TAaJa-
KHe, NOMELIEHHblE PpPAZOM JAPYyr C APyroM MU IIpHBEAEHHbIE
B camoe 6biCTpoe BpallaTEAbHOE ABMAKEHHME, HE MOTYT B3aUMO-
AeficTBOBaTb Tak, YTOGbl OTTaAKMBaTb ApPyr apyra. Mrak, szecn
emle pas NOATBepxAaercs JAokasannas sbime (§ 8) ucruma
M BHAHa HM306pETaTEAbHOCTb IPEeAyCMOTPUTEABHOH NPHPOADI,
KOTOpas OYeHb YaCTO OAHHM U TEM K€ CPEACTBOM MPOU3BOAUT
B TeAax pasHbie jeiicTBus. Tak, 3iech IIEPOXOBAaTOCTb ATOMOB
BO3AyXa CAYAHT KaK AAS NEpejayd TENAOTbl €ro APyruM TeAam
(§ 8), Taxk ¥ Ans ocylIeCTBAEHHs yHPYTOCTH.

§ 16

Urak, nyctp aBa aToma BO3ayxa A u B orcrosT Apyr or
apyra, npuuem A maxogurca Boime B [gur. 1]. Ilyctp o6a
BecbMa ObICTPO BpallaloTCA TakKUM o6pasom, 4TO YacTh MOBepX-

noctu atoma A, obpamennas k aromy B, mnepeaBuraercs
B HaNpaBAeHHH, NPOTHUBONOAOKHOM TOMY, B KOTOPOM JBHKETCS
yacTp NOBepxHOCTH atoma B, o6pawmennas x aromy A, kak
noka3sbiBaloT cTpeAkd. [lycTb BO BpeMs BpalaTEeAbHOTO ABH-
xenuss atrom A nagaer or cuabl TAxectd Ha atom B; npu
CONPHKOCHOBEHMH MX HEpPOBHOCTH COBHNajyT TaK, uYTO AHn60
Bolctyn a atoMa A mnomazer Bo Bmagmny b atoma B, kak Ha
¢ur. 2, au6o 6yzer AaBuTh Ha cambiii BbicTyn d atoma B, kak
nokasniBaer ¢ur. 3. B nepsom cayuae Bbictyn a atoma A zorxen
MpH NMOAHATHM M3 Brnazuubl b nepeBaruTb BbicTyn f [Qur. 4],
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quo tendentes secundum contrarias directiones superficies ato-
morum A et B arcum ga percurrunt. In casu posteriore atomi
in contactu eousque juxta se procedent, donec prominentia a
atomi A inciderit in cavitatem e atomi B [fig. 3]. Deinde vero
sequentur omnia, quae fieri debent in casu priore.

§ 17

His ita comparatis, atomi aéris cum singulae sint graves,
vi gravitatis ergo una supra alteram cadat necesse est. Quo
facto tandem motu gyratorio celeriter rotatae post contactum
statim seorsum repellentur, eo modo, ut paragrapho superiore
explicavimus. Quoniam autem in tanta frequentia atomorum
fieri non potest, ut quaelibet cadat in summum punctum super-
ficiei inferioris atomi; idcirco actio earum repulsiva saepissime
secundum lineas ad horizontem plus minusve inclinatas fieri
debet, atque adeo vis aéris elastica versus omnes plagas sese
exserere.

§ 18
Explicatam hactenus atomorum actionem ostendunt etiam
turbines, quibus pueri super glacie ludere solent. Duo enim
ejusmodi turbines, in gyrum celerrime acti, postquam tardo
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tak yto atombi A u B apyr or Apyra oToifiAyT Ha paccros-
mus gf uan ab 3a TO HMUYTOXKHOE BpeMs, NOKA CTPeMsAILuecs
B IPOTHBONIOAOKHBIX HaNpaBAGHHAX NMOBepxHocTH aToMoB A u B
npoberyT Ayry ga. Bo Bropom cayuyae aTomMbl B MecTe compu-
KOCHOBeHHsI 6YAyT NpoABHraTbcs APYyr HNOAA€ Apyra JAo Tex

nop, MoKa BbICTYN a atroma A He NomajeT BO BNajHHY e aTOMa
B [¢ur. 3]. A zarpbme Bce mocaeayeT, kak 8TO JOAKHO G6bITb
B NEPBOM CAyuYae.

§ 17

[Ipn sTomM pacnoAoxkeHHM, TaK KaK OTAEAbHble aTOMbl UMEIOT
BEC, TO CHAOK0 TATOTEHHs] OJHH aToM OyzeT nazaTb Ha Apy-
roii. Haxogsacp B 6bicTpoM Bpalienun, aTombl MOCAe CONpH-
KOCHOBEHHA ceiiyac ke OTTOAKHYTCA APYr OT Apyra— KaK Mbl
3TO NOKa3aAM B NpejllecTBylOWeM naparpage. Tak Kak, 04HAKO,
NpH OrPOMHOM MHOKECTBE aTOMOB, HE MOXKET CAYUYHUTHCH, YTOGHI
KaxJbli MajaA Ha BEPXHIOI0O TOYKY NMOBEPXHOCTH HHAKHEro aToma,
TO NOJTOMY HX OTTaAKHBaTeAbHOe JelicTBue 6yaeT yaiue Bcero
[IPONCXOAUTb MO AMHHAM, 6oree HAM MEHee HaKAOHHBIM K ropu-
30HTY, M TakuM o6pa3oM cHAa ynpyroctd GyzeT NpOsBASATHCA
BO BCe CTOPOHBI.

§ 18

Brigcrennoe ceifuac B3ammojelicTBHe aTOMOB IOKa3bIBAalOT
TaKXke BOAYKH, KOTOPbIMM HIPAalOT MaAbUYMKM Ha Abay. Aeii-
CTBHTEAbHO, JBa TaKUX BOAYKa, NpPHBeJjeHHbIE B OYeHb 6picTpOE
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quidem passu in contactum admoti fuerint, rapidissime resilire
solent; quae repercussio ab inaequalitate superficierum provenit.
Eae enim quo sinuosiores sunt in contactu, eo pernicius turbines
resiliunt. Id vero ter aut etiam quater inter duos turbines fieri
potest, antequam gyratione cessante concidant, quod fit, ubi
flagellis concitari desinunt.

§ 19

Quamvis proposita hic theoria non infirmis nititur argumen-
tis, major tamen evidentia inde nobis elucescet, si proprietates
aéris et phaenomena, quae in eo observari solent, per illam ita
explicari potuerint, ut causae eorum clare, imo etiam distincte
percipiantur. Optima namque illa theoria est, quae non solum
cum nulla proprietate ejus rei, pro qua explicanda condita est,
pugnat; verum etiam earum explicatione non secus ac firmissi-
mis utitur argumentis ipsam corroborantibus, idcirco et nostram
in sequentibus examinamus, primarias aéris proprietates variaque
phaenomena excutientes.

§ 20

Atmosphaera constat ex infinito numero atomorum aéris,
quarum inferiores repellunt superincumbentes atomos sursum ver-
sus tantum, quantum omnes reliquae ad summam usque super-
ficiem atmosphaerae superingestae cedunt. Atomi reliquae, quo
longius a terra distant, eo minorem contra vim arietantium et
gravium atomorum nituntur, ita ut supremae ipsam superficiem
atmosphaerae occupantes propria tantum gravitate sua deorsum
premantur, atque a proxime inferioribus repercussae, tamdiu in
sublime ferantur, quamdiu impetus a repercussione impressi
gravitatem earum superant. Qua tandem praevalente deorsum
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BpalleHHe, INOCAE TOTO0 KaK MeJZAEHHO NpPUOGAMBHAUCD OZMH
K JApyromy, IOCA€ CONPHUKOCHOBEHHSA OYEHb ObICTPO OTCKaKH-
BalOT APYyr OT Apyra —3TO OTpaXeHHe IPOHUCXOAUT OT HEPOB-
HocTeil ux mosepxHocTell. Uem 6Goaee H3BHAMCTBI STH IOBEpX-
HOCTH B MECTE CONPHUKOCHOBEHHS, TeM ObICTpee OTCKaKHUBaIOT
BOAYKM. DTO MOXKET NPOU30HTH MEXAY ABYMS BOAYKAMH TPHKADI
AN jaxe ueTbipexjbl, Mpexje YeM BpallleHHE HUX IpPeKpaTHTCH
M OHHM YNAjyT; STO NPOMUCXOAHUT, €CAM UX MNEPECTAIOT IOATOHATb
KHYTOM.

§ 19

XoTsA npejAokeHHass HaMH TeOpHUS MOAKPENASETCS JOCTa-
TOYHO TBEPAbBIMH AOBOAAMH, HO elle GOAbLias ee OYEBUAHOCTb
packpoeTcss HaM, eCAHM IpH INOMOIUM ee CBOjicTBa Bo3ayxa H
HabAlojaeMble B HEM SBAEHHS OYAYT Tak oObsICHEHDBI, YTO IpeA-
CTaBATCA CHO W Jaxke C NMOAHOH OTYETAHBOCTBIO HX HPHUYHMHBI.
Beab Ta Teopus Haumayuiias, KOTOpasi HE TOAbKO HE NPOTHBO-
PEYHT HH OJZHOMY CBOHCTBY TO#W Belud, AAA OODBJICHEHMSA KOTO-
poii OHa mnpejzAoxeHA, HO OOBSICHEHHEM 3THX CBOHCTB MOAb-
3yeTcs Kak caMbiMH y6eAUTEAbHBIMH JOKa3aTEAbCTBAMH, IMOJ-
TBepAalowumMu ee. [loaToMy M Mbl B AarbHefllleM HCCAEAYyEM
Hamy Teopuio, pa3bupas BaxHejime cBolicTBa Bo3jyxa M paz-
AMYHble NPOUCXOASIUHE C HUM SBAEHHS.

§ 20

ATmocepa cocToMT H3 GECKOHEYHOro 4YHCAZ aTOMOB BO3-
AyXa, U3 KOHX HWXKHHE OTTAAKMBAIOT T€, KOTOpble Ha HHMX AeXarT,
BBEPX — HACTOAbKO, HACKOAbKO BTO NO3BOAAIOT UM BCE OCTaAb-
Hble aTOMbI, HArPOMOXA€HHble HaJ HHUMH, BIAOTb JO BepxHell
NOBEpXHOCTH aTmocdepbl. YeM Jarpme OT 3eMAH OTCTOAT
OCTaAbHbIE aTOMbI, TEM MEHbUIYIO MAacCy TOAKAIOIIUX H TAro-
TEIIUUX aTOMOB BCTPEYalOT OHH B CBOEM CTPEMAEHMH BBEPX; TakK
YTO BEepXHHE aTOMbi, 3aHMMAIOIHE CaMYI0O IOBEPXHOCTb aTMO-
cgepbl, TOAbKO CBOe€ii COOGCTBEHHOi TAXKECTbIO YBAEKAlOTCA BHU3
M, OTTOAKHYBUIMCH OT GAMKalIMX HMXHHX, O TEX MOP HeCyTcs
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labuntur ab inferioribus rursus repercutiendae. Hinc autem sequi-
tur 1) aérem atmosphaerae eo rariorem esse debere, quo remo-
tior est a centra telluris, 2) aérem in infinitum expandi non posse:
dari enim debet terminus, ubi gravitatio atomorum aéris supre-
marum vim, mutua collisione ipsis impressam, superet.

§ 21

Superficies atomorum aéris A et B quo celerius percurrunt
arcum ag [fig. 4], eo ocyus atomi ipsae absolvunt distantiam ab
vel fg a se invicem recedendo, adeoque majorem celeritatem
per repercussionem acquirunt, fortius in obstantia corpora agunt,
iisque remotis longius a se invicem dissiliunt. Quoniam autem,
motis celerius superficiebus, etiam atomi aéris celerius rotantur,
gyratorio autem motu accelerato, etiam calor increscit,* unde
mirum non est aéra calidiorem majorem vim elasticam habere.

§ 22

Denique experientia docuit, summum, qui in exteris ad hyber-
num occasum solis sitis regionibus observatur, frigoris gradum
superari rigore hyemis hujus nostrae regionis, qui tandem sae-
vissimo gelu in Jacutarum regione omnia fere fluida praeter
aérem constringenti multum cedit. Ratione autem consequimur
(ut in meditationibus nostris de causa caloris et frigoris osten-
ditur), nullibi in hoc telluris nostrae globo absolutum frigus
dari posse, idcirco neque atomos aéreas uspiam a motu gyra-

* Medit. de cal.
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BBEPX, NOKa NMOAYYEHHble UMH OT CTOAKHOBEHHS HMIYAbCHI Ipe-
gplmaioT X Bec. Ho kak ToAbKO mocaeiHuii BO3bMET BepX, OHH
CHOBAa MajaloT BHM3, YTOGH CHOBa GBITb OTPaXEHHBIMM HAXO-
aawumucs muxe. Otcioza caeayer: 1) uto aTmMocepHbiii BO3-
AyX JAOAXKEH GHITb TeM pexe, yeM 6oree OH OTAEAeH OT LIEHTpa
3eMAM; 2) YTO BO3AYyX HE MOXKET 6€CKOHEYHO pacWIUPATbCH, H6O
AOAXEH CYLIeCTBOBaTb NpeJeA, rie CHAa TAMECTH BEPXHUX aTo-
MOB BO34yXa NPEBBICUT CHAY, BOCHPHHATYIO UMM OT B3aHUMHOTO
CTOAKHOBEHHA.

§ 21

Uem ckopee npoberaior Ayry ag [¢ur. 4] nosepxnoctu ato-
moB Bosayxa A u B, Tem 6bicTpee caMu aToMbl NPOXOAAT pac-
crosinue ab van fg, yaaasscb Apyr or Apyra, ¥ NOITOMY IpH-
obperaloT 60ABIIYI0 CKOPOCTb NpHM OTpPameHMH, CHUAbHee Jeii-
CTBYIOT Ha OKasblBalOlLHe CONPOTHUBACHHE TEAd, a N0 HX yjare-
HUM JaAbllle OTCKAaKMBalOT Apyr oT apyra. W Tak kak uem
6picTpee JABHAKYTCHA IOBEPXHOCTH, Tem ObicTpee BpawaooTcs
M caMM aTOMbI BO34yXa, a BMECTe C YCKOPEHHEM BpalaTEeAbHOTO
ABUXEHHS PacTeT W TENAOTa,* TO MOITOMY HE yAMBHTEABHO, YTO
6oree Tenablli BO3JyX MMeeT 6OAbIIYI0 YIPYroCTh.

§ 22

Hakoneu, onbiT nokasaa, 4TO BbICHIYI0 CTell€Hb XOAOAQ,
Ha6AI0JaeMyI0 3MMOI0 B CTPaHaX, PaClOAOXKEHHBIX K CeBepo-
3anajy, NPEBOCXOAUT CYPOBOCTb 3MMbI HalIMX o6racTelf, KOTO-
pas Bce ke 3HAYMTEABHO yCTyNaeT MkecToyaluieMy MOpPO3y
Axyrckoit 0o6AacTH, CKOBBIBAIOIUEMY MOYTH BCE KMAKOCTH; KPOME
Bo3ayxa. Paccyxaenue npuBoauT Hac k BbiBoAY (kak mokasaHo
B Hamux Pa3sMblIAeHMAX O NpUYHMHE TEMAOTBl U XOAOAR), YTO
HArAEe Ha HalleM 3EeMHOM Iuape HE MOXKET 6biTb a6COAOTHOTrO
X0A042,% U MO3TOMY HHrA€ NOAHOCTbBIO HUKOTJa HE NPEKPAILAEeTCs

* Pasmpimaenus o temaore.?
9 JlomoHocos, T. 11
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torio aliquando cessare, atque adeo, neque aérem sine elatere
reperiri posse patet.

§23

Sonus producitur, quando corpus aliquod, in motum tremu-
lum excitatum, eundem imprimit particulis a&ris sibi proximis,
quae cum sequentibus continua serie eum communicant ad di-
stantiam vi percussionis proportionalem. Quoniam autem atomi
aéris plerumque a contactu remotae sunt, necesse est ergo, ut
quaelibet atomus ad excitandum in altera motum sonorum, sibi
a corpore sonante impressum, ad eandem primo accedat atque
tempusculum infinite quidem parvum in motu consumat, prius-
quam ictum illi impingat, quae infinite parva tempuscula ab
atomis numero fere infinitis in notabiliore distantia ad succes-
sivam communicationem adhibita infinities sumpta sensibile ali-
quod temporis momentum efficient. Unde necesse est, ut sonus
post ictum, a quo producitur, notabili intervallo temporis e lon-
ginquo audiatur.

§ 24

Quando aér premit superficiem alicujus corporis, cujus pori
majores quidem sunt atomis aéris, diametros tamen habent mi-
nores distantiis, quae tremulatione illarum describuntur; tum
atomi aéris per repercussionem ad orificia pororum in peculia-
rem quendam motum dirigantur, necesse est. Etenim [fig. 5]
sit porus P inter particulas A et B in superficie corporis solidi,
vel etiam fluidi densioris, situs, quem premit aér; feriat atomus
aliqua aéris particulam A ex « in b, ab illaque resiliat versus c
ita, ut lineam mm secet; eodem quoque modo incurrat alia
aéris atomus in particulam B ex d in e et resiliat versus c ita,
ut linea ec cum bc efficiant angulum bce. Denique incurrant
aliae atomi aéris in loca superficiei utriusque particulae poro P
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BpalllaTeAbHOE JABHXKEHHE aTOMOB BO3JyXa M HHUrJAe, OUYEBHAHC,
HEAb3sd HaliTH BO3JyXx 6e3 ynpyrocru.

§ 23

3ByK NMPOM3BOAMTCSH, KOT'Aa Kakoe-AM60 TEAO, NpPHBEAEHHOE
B KoAaebaTeAbHOe JBHXKEHHE, coobllaeT TakoBoe OAHKaHmIUM
k cebe yacTMIaM BO3JyXa, KOTOpPble, BMECTE C [MOCAEAYIOLIMMH,
nepejalOT €ro HempepbiBHbIM PSAAOM Ha paccTOsIHHE, NPONOPLHO-
HaAbHOE CHAE yJAapa. [ak Kak 60ABLIMHCTBO aTOMOB BO3JAyXa
HE HaXOZMUTCH B CONPUKOCHOBEHHH, TO HEO6X0AMMO, YTO6BI Kak-
Ablif ZAst BO36ykJeHus B JPyroM 3BYKOBOTO ABHAKEHHUS, IOAYYEH-
HOT'O UM CaMHM OT 3BYy4allero TeAa, CliepBa MOAOLIEA K 3TOMY ApPY-
rOMy aTOMYy M, IpeXJAe YeM CMOXKET COOGILUTb eMY yAap, 3aTpaTUA
Ha 3TO ABMXAKEHHME BPEMs, XOTA U GECKOHEUHO mMaroe. Ith bec-
KOHEYHO MaAble MPOMEXYTKM BpeMeHH, NPH NMOYTH GECKOHEYHOM
YUCAE€ aTOMOB, Ha 60oAee JaAaeKuX PacCTOSHHAX IMOCAEAOBaTEAb-
HOM epeAayy COCTaBAT 3aMETHbBIH NPOMEX yTOK Bpemenu. A orcroza
cAeayeT, 4TO 3BYK NOCAe yJjapa, Npou3BoOJAsllero ero, Gyaer
CAbIIIEH BAAaAM 4Yepe3 3aMETHbIH NPOMEXYTOK BpPEMEHH.

§ 24

Koraa Bo3sayx npou3BOAMT JaBA€HWE HAa NOBEPXHOCTb KaKOro-
An60 Teaa, HOPbl KOTOPOro 6OAbLIE aTOMOB BO34yXa, HO HMEIOT
AWaMETpbl MEHbIIHE, YEeM PACCTOSHHUA, KOTOPble ONHCHIBAIOTCSH
KoAebaHHMAMU aTOMOB, TOrja aTOMbl BO34AyXa, BCAeACTBHE OTpa-
MEHUs, AOAXHDI MOAYYaTb OKOAO OTBEPCTHH mop cBoeo6pasHoe
asuxenue. Tak [pur. 5], nyctp 6yaer P nopa, pacnoroxeHHas
mex gy wsactuuamu A u B B nosepxuocTu TBepAOro Tena MAM Jaxe
60ree MAOTHOH KHUAKOCTH, HA KOTOPYIO JaBUT BO3JAYX; NYCTb
KaKko#-HU6y b aToM BO3ayxa yaapuT yactauy A us a B b u or
Hee OTCKOYMT K C TaK, 4YTO MepecedyeT AWHHUIO mm; NyCTb
TaKMM ke 06pa3oM HaAeTHT APYroil aTom BO3jyXa Ha 4YacTuuy
B u3s d B e u OTCKOUMT K c Tak, 4TO AMHMA ec ¢ bc cocraBut

9!'
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propiora usque ad f et g, nempe donec a particulis reflexae
via sua describant lineas, efficientes angulum apicem suum A ex
poro exserentem, uti lineae fh et gh atque reliquae a poro P
remotiores repraesentant; tum omnes aéris atomi, quae secundum

r 5

@7’;’

has lineas tendunt, conjunctis et quidem pro ratione plani
majoribus viribus atomos reliquas, quae inter lineas nn et rr
in porum diriguntur, repellere ‘debent, adeoque ab ingressu,
quem in illum adornant, prohibere. Haec sunt de iis quae per-
pendiculariter in planum corporis incidunt; sed pleraeque, fere

N

omnes, agris atomi, quae oblique illud feriunt, similem effectum
producant necesse est. Feriat enim [fig. 6] atomus aéris parti-
culam A ex a in b; resiliet ab illa versus c. Percutiat denique
alia atomus eandem particulam ex d in e; tum resiliet et impin-

get in particulam B in f atque tandem reflectetur versus g.
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yroa bce. Hakomeu, apyrue atombl BO3AyXa mnycTb yAapaT
B MecTa [OBEPXHOCTH TOH HMAM JApyro#i uyactuubl, 6oree GAns-
kue k nmope P, B f u g, Tak 4TO, OTpasMBIIKCH OT STHX YaCTHL,
ONMUIIYT B CBOEM MNYTH AMHHUH, COCTaBASIOIUME YrOA, BEpIIMHA

KOTOPOTO A BBICTYHaeT M3 NMOPbI, KAK 3TO NMPEACTABASIOT AHHUH

fh, gh u ocraarbmble, 60ree yaarenHble oT mopbi P; Toraa Bce

aTOMbl BO3jyXa, KOTODPbi€ ABHUTAIOTCA [0 HANpPaBAEHHIO STHUX

AHHHH, AOAXHBI O6bejMHEHHBIMH H MNPOMNOPLUHOHAAbHBIMH IIAO-

IUaA¥ CHAaMU OTTaAKMBAaTb APYTHE aTOMbl, HanpaBAsAIOLWIHECH B
4

nopy MexAy AMHMAMU NN W rr, ¥ nperpaxjaTb UM o6Go3HaueH-
Hblif ®TUMM AMHHAMH BXoZ. Bce aTo kacaercs Tex aTomos, KOTO-
pble NajaloT NEPNEHANKYAAPHO K IAOCKOCTH TeAa; HO mno Heob-
XOZUMOCTH Takoe e JeficTBue mpousBeieT W Ta Goablias 4acTb
BO3JYIUHbIX aTOMOB, IIOYTH BCe, KOTOpas yAapseT B Hero Ioj
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Utrumque tamen urgebit contra atomos aéris in porum recta
tendentes. Mirum igitur non est aérem multorum corporum poros,
quibus atomos ejus minores esse aliunde patet, vix aut ne vix
quidem penetrare. Denique sequitur aérem eo fortius a poris
corporum arceri, quo labia eorum extrorsum versus magis di-
ducuntur; quod ex figura facile intelligitur.

§ 25

Sonus tremulo motu atomorum propagatur. Verum secundum
nostram theoriam elater consistit in istiusmodi motu confuso;
quaeri igitur a nobis potest, cur non audiatur continuo quidam
sonus a continua vibratione atomorum elastici aéris. Ad quod
respondemus, sonum auri imprimi tympano vi aéris m.oto; €o
autem quiescente id non fieri. Tympanum vero quoniam tam
externi aéris, quam interni, cavitatem ipso’ munitam replentis,
paribus istiusmodi tremulationibus ab utraque parte afficitur,
ideo, in aequilibrio constitutum, nullo motu agitatur, nullasque
ideas sonus imprimit. Quamprimum autem hoc aequilibrium
tollitur, subsequuntur etiam tympani motus, sonusque percipitur.
Idcirco vasculo duro et concavo auri admoto resilientium a la-
teribus ejus atomorum elastici aéris tremulationes concentrantur,
majore vi in tympanum agunt, quam arietationes atomorum
internarum in cavitate post tympanum inclusarum, atque adeo,
illo in motum hac ratione excitato, confuso quodam sono aurem
.afficiunt. Qui susurrus quoniam semper in convexis percipitur,
quandocunque auri admoventur, apparet igitur manifesto, in
elastico aére atomos jugiter tremulo motu agitari.
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yraom. AeiictBureapno [¢ur. 6], nycTp yzapur atom BO3zyxa
yactuuy A u3s a B b; oH oTcKOYHT OT Hee B c. 3aTem mycTb
ADYro#i aTOM HaAeTHT Ha Ty xe yactuuy u3 d B e; OH OTCKO-
yuT M yAapuT B uyactuny B B f U HakoHey OTpPasHTCA MO Hampas-
Aenuio k g. To u apyroe, ogHako, 6yAeT cO3jaBaTb AaBAEHHE
NpOTUB aTOMOB BO3JAyXa, HANPAaBASOIUMXCA NPAMO B IOPY.
[TosToMy He yauMBMTEABHO, YTO BO3AyX €ABa NPOHUKAET HAM
COBCEM HE NPOHUKAET B MOPbl MHOTHX TEA, Yy KOTOPbIX MOPbI,
Kak SIBCTBy€T M3 APYTHX JaHHDBIX, KPYIHEE aTOMOB BO3JAyXa.
Hakoney, oueBuzHO, YTO BO34yX TEM CHUAbHEE YAEpXHBaeTcs
OT NPOHUKHOBEHUS B MOPbI TEA, 4eM 6OAbLIE YCTbs UX pacIId-
PAIOTCSA KHAPYXKH, KAK 3TO AErKo NMOHATb U3 @urypsl [¢pur. 6).

§ 25

3Byk pacnpocTpaHsaeTcsi OCPEACTBOM KOAEHATEABHOTO ABHKE-
Hus atomos. Ho Beab, coraacHo nameii reopuu, ynpyrocTb COCTOMT
B Takoro xe poja 6ecnopiiOYHOM JBHXKEHHH; IIO9TOMY Hac
MOTYT CHPOCHUTb, NOYEMY HE CAblLIEH KaKoi-AM60 HenpepbiB-
HbIf 3ByK OT HENpPepbIBHbIX KOAeGaHUiI aTOMOB yNpPYyroro BO3-
ayxa. Ha ato otBetum, uTo 3ByK coo6waercs yxy uepes Gapa-
6aHHYIO NEePENnoHKY, NMPUBEAEHHYIO B JBHXEHHE CUAOIO BO3AyXa;
Koraa OHa B NMOKOE, ®TO He npoucxoaut. Ho rtak kak 6apabau-
Has NepenoHKa NoZBepraercs ¢ O6eux CTOPOH AeHCTBHIO OAMHA-
KOBbIX KOAe6aHMiI BO3Jyxa — M HapyXKHOTO M BHYTPEHHErO,
HAMOAHSIOILEro OrpaxJAeHHYIO €l0 IOAOCTb, — TO MO3TOMY, Haxo-
AfACb B PaBHOBECHH, OHA He KOAEOAETCA HUKAKMM JBUXKEHHEM M HE
NPOU3BOAUT BreyaTAeHMs 3Byka. Kak Toabko ogHako 3To pas-
HOBECHe HapyllaeTcs, BO3HHKAIOT M ABUXKEHHS NEPENOHKH M Olly-
waercs 3Byk. [loaToMy ecAM NmpUOGAH3HUTb K yXy TBepAblH MOAbBIH
CcOCyJ4, TO KOAebaHHUS aTOMOB YINPyroro BO3Jyxa, OTCKaKHBalo-
IUX OT CTEHOK COCyJja, COCPeAOTauMBalOTCA, AeHCTBYIOT Ha
NEPENOHKY CHAbHEE, YeM yJapbl aTOMOB, 3aKAIOYEHHbIX BO BHY-
TPeHHeHl NOAOCTH 3a NEpPEeNnoHKOH, M, NpHBeAss TakMM o6pa3oMm
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§ 26

- Agr tamdiu persistere potest elasticus, quamdiu causa ela-
teris, hoc est mutua atomorum arietatio, non cessat. Contra
vero sublata quocunque modo hac actione, elaterem ejus etiam
tolli necesse est. Si igitur atomi aéris singulae seorsum, vel
paucae simul particulis alicujus corporis inter se satis cohae-
rentibus in earum interstitiis ita comprehendantur, ut nec illas
a cohaesione separare nec in se invicem agere possint, aérem
tum vi elastica orbari debere dubium non est. Porro cohaesione
particularum corporis illius sublata, atomi aéris sibi relictae
elasticam virtutem denuo recuperabunt. Et, si particulae corpo-
ris, quae aérem hac ratione in poris captivum detinuerunt,
diametros habent minores iis distantiis, quas percurrunt atomi
aéris liberae tremulatione qualibet; tum aér, ex poris liberatus,
in spatium expandetur majus, quam quod corpus occupat, in
cujus poris latitabat.

§ 27

Id vero jam olim re ipsa experti sunt viri celeberrimi et de
orbe litterario optime meriti Robertus Boyle, Hermannus Boer-
haave, et recentius clariss. Halesius, qui subtilem et elasticam
illam materiam, ex corporibus resolutis productam, aérem appel-
lare non dubitaverunt. Et nosmet ipsos multiplex experientia
docuit idem, praesertim ubi ex solutione cupri, aqua forti insti-
tuta, elasticum fluidum, copiose productum, verum agrem esse
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NOCAEAHIOI0 B JABHAKEHHE, COOGINAIOT YXy HEKOTOpbiii CMYTHBIH
mym. Tak kaK 3TOT WyM BCeraa OlIywaeTcs, €CAM K yXy INpu-
6AN3UTh BOTHYTHI NpezMeT, TO OYEBHAHO, YTO B yNPYrom BO3-
AyXe aToMbl HeNpPepbIBHO ABUAKYTCH KOAeGAaTEAbHBIM JBHKE-
HUEM.

§ 26

Bosayx moxer ocraBaTbcs YyOpPYTrHM ZO TeX IOP, NOKa cylue-
CTByeT NpUYUHA YOPYrocTH, T. €. B3aWMHbIE yJAapbl aTOMOB.
Hao6opor, ecan ato jeiictBue oT yero-Hnbyzb mpekpaTurtcs, TO
no Heo6XOZMMOCTH JAONKHA YHHUTOXMTBCA M YIPYrOCTb BO3-
ayxa. llostomy, ecam arTombl Bo3gyXa 0O OAMHOUKE HAU IO
HECKOAbKY BMECTE TaK 3aCTPSIHYT B IPOMEXYTKaxX MEXAY AOCTa-
TOYHO [POYHO B3aNMHO CBS3aHHbIMM YacCTHIAMH TeAa, 4TO HeE
6y4yT B COCTOSHMH HM pa3pyIINTb CLENAEHHEe ITUX YacCTHI, HH
AefcTBOBaTh B3aMMHO APyl Ha Jpyra, To HECOMHEHHO BO3AYX
TOrAa AOAXEH AMmHATbea ynpyroil cuapl. C agpyro#i cropousl,
€CAU TNPEeKpaTHTCA CUENAEHHEe YacTHI 3TOro TeAa, TO aTOMbl
BO34yXa, NpejoCTaBA€HHble caMmum cebe, cHOBa mnpuo6peryT
cBoilicTBO ympyroctd. A ecAu uacTMubl TeAa, 3ajephHBalOlLne
BO3JyX MAE€HEHHbIM B CBOMX NOpax, MMET MeHbmHH JuameTp,
yeM Te pacCTOsIHHA, KOTOpble mnpoberaroT aromMsl CBOGOZHOrO
BO3JAyXa INpPH Ka;x.aom' KoAe6aHuH, TO TOTAa BO3JYyX, OCBO6OZUB-
WHCh U3 [OpP, paclIMpUTCA B 60AbLIEE NPOCTPAHCTBO, YEM 3aHH-
MaeT TO TEAO, B NMOpPax KOTOPOrO OH YKpbIBaACH.

§ 27

Bce aTo aaBHO yke Ha A€Ae OTKPHIAM 3HaMEHHTblE M HMEIO-
wue 6oabmue 3acayru B Hayke Po6epr DBoiiab, ['epman Byp-
raBe M moszHee — 3HaMeHuTHii ['aresuii;’ Bce onn 6e3 koaeba-
HHS Ha3biBaAM BO3ZYXOM TOHKYIO U YNPYTY0 MaTEpHIO, MOAY-
yaiowyocs M3 pacTBOpeHHbIXx TeA. W Hac camux stomy xe
HayYdAH MHOTOYHMCAEHHDBIE ONbITbI, OCO6EHHO Te, T'A€ NpH pac-

TBOPEHHH MEAH B KpPENKOH BOJAKE NOAy4YaeTcss B GOABIIOM KOAM-
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deprehendimus. Etenim in vase, quo fluidum illud captum erat,
continebatur alcali fixum, in aqua copiose solutum, quo rutilus
ille vapor, solutione durante escendens, acidoque subtili turgi-
dus, capiebatur: huic enim nonnulli, qui renatum a&rem suo
nomine appellare metuunt, et nescio quod Gas vocitare amant,
elasticam vim fluidi tribuunt. Nihilo tamen minus per aliquot
hebdomadas fluidum illud perstitit, omnes veri aéris qualitates
retinens.

§ 28

Plura quidem de aére, in poris corporum delitescente, eaque
varia, et quaedam forte nova, proponere hic possemus; verum
cum ea ad singulares ejusdem captivi aéris effecius explicandos
pertineant potius, quam ad causam elateris illius illustrandam,
quamobrem illa ad peculiarem tractationem reservamus.
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YecTBe ynpyras XHAKOCTb, B KOTOPOHA Mbl pPacCHO3HAAM HCTHH-
mplii Bo3gyx. M6o B cocyze, rae sra muakocth cobupanracs,
HaX0oAMAacb NOCTOSHHASA ILIEAOYb B BHJE KPENKOTO BOJAHOTO
pacTBOopa, KOTOPbIM IOTAOLUAACH HAChIIEHHbIH TOHKOH KHMCAO-
Tol0 Gypblii map, HENPEPbIBHO MOAHMMAlOWIHUicA NpH paci‘Bope-
HHM MeJZH: €My HEKOTOpble aBTOPbI, Onacampluuecs Ha3BaTb
BO3POXAEHHBIH BO3JAYyX CBOMM HMMEHEM H IIpejNOYHTAlOlLKe rOBO-
pUTb O KaKOM-TO ,ra3e“, NpUNKUCHIBAtOT YIPYTOCTb KHUAKOCTH.
Tem ne menee, sta ynpyras XHAKOCTb COXpaHJIAaCb B TeYeHHE
HECKOABKUX HEJAEAb, YAEp:XKHBasg BCE KayecTBa MHCTHHHOTO BO3-

Ayxa.

§ 28

Mbi moram 6b 3jechb NPEAAOKHTb €llle MHOTOE O BO3JyXe,
CKpbIBalOIIEMCS B IOpax TeA, U pa3Hoo6pa3sHOe, U MOXKET GbITb
HOBO€; HO TaK KaK 3TO INpPUHAAAEKUT CKOPEe K ONUCAHMIO
HEOOBbIKHOBEHHBIX JA€HCTBUH 3TOro INAEHEHHOTO BO3JAyXa, YeM
K YACHEHMIO MNPHUYUHBL €ro YHOpyrocTd, TO MbI ITO OCTaBASEM
A0 0COBOr0 HCCAEZOBAHHMA.
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TENTAMEN THEORIAE DE VI AERIS ELASTICA
AUCT. M. LOMONOSOW

PACCYKAEHHE O YITPYIOCTHU BO3AYXA,

KOTOPOE TMTPEAAATAET
MUXAMAO AOMOHOCOB



Post inventam antliam pneumaticam multa quidem?® in natura
aéris® detecta, verumtamen causa elateris nondum satis expli-
cata esse censetur, § 1. Hypotheses viribus centralibus innixae
prae reliquis placent, § 2. Quid in illis desideretur, aut potius
superfluum sit, ostenditur, § 3. A clara notione elateris aéris
explicandi initium® capitur, § 4.4 Elaterem aéris non ab organi-
cis® et compositis quibusdam moleculis, sed a simplicissimis et
solidissimis atomis illius proficisci ostenditur, § 5—7. Figura
atomis elaterem producentibus sphaerica et superficies asperula
convenientissima esse judicantur, § 8 et 9. Particulas aéris ela-
terem producentes non interfuso aliquo fluido, aére ipso subti-
liore, sed mutua ipsarumf actione a se invicem pelli docetur,
§ 10—12. Particulas aéris calore in gyrum actas et aspe-
ris superficiebus collisas a se invicem resilire,? indeque ela-
terem illius pendere" probatur, § 12—17. Exemplo explicatur
theoria, § 18, Praecipua phaenomena,! quae a&r exserit,
explicantur, eoque theoria proposita magis adstruitur 19 et

seqq.

a Cuauara 6viao nHanmucaro circa naturam.

b Baueprnymo inventa esse.

¢ Bauepxnymo sumit,

d Bauepxnymo § 5. Rationibus aéri.

e Baueprxnymo ideoque.

f Bauepxnymo <aéris particularumd in se massa ipsas.
g Baueprknymo se. .. reciprocis ictibus sumitur.

h Bauepxnymo demonstrat.

i Bauepknymo quae in aére ex...
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B § 1 o6bsaBAeHO, YTO MO M306pPETEHMU BO3AYUIHOTO Hacoca,
XOTA MHOTHME CBOHCTBa BO3AyXa HM3BECTHbl YYMHHAHUCH, OZAHAKO
NpUYHHA €rO YNPYrOCTH €LIe HEAOBOABHO HCTOAKOBaHa. B § 2
MHEHHE, KOTOPOE YTBEpHKAaercs HaS TeopuH o cuae, or6uBaLIei
OT UeHTpa,® npaBjuBee Bcex mountaerca. B § 3 mesgocraTok uam,
CIpaBejAMBEE CKa3aTb, M3AMIIEK B OHOM MHEHHM MOKa3aH.
B § 4 Teopuio HauuHaeT aBTOp SCHBIM NOHATHEM O CaMOH ynpy-
roctu. B § 5—7 noxasano, 4TO ynpyroctr Bo3Ayxa 3aBHCHT
He OT OpraHMYECKHX HAM CAOMKEHHBIX KakMX yacreif Bosayxa,
HO OT CambIX NPOCTBIX, TBEPAbIX U HEPa3AEAUMBIX YaCTHL HMAH
atomoB. B § 8 u 9 paccyxaaer aBTOp, 4TO BO3AYUIHbIM HEpas-
AEAUMDbIM aTOMaM HHKakas (Urypa He MOMET 6bITb TOAb NpH-
cTOlHa, KaK cQepHyecKas" LIepoxoBaTas, TO €CTb YTO BO3ZAYX
COCTOUT M3 HEPa3AEAHMbBIX TBEPABIX WLIEPOXOBATbIX LIAPUYKOB.
B § 10—12 nokasano, uyto coCTdBASIOLIME BO3AYX YaCTHLBI
B yIpyroe paculipeHue* pacCKaKMBAIOTCS HE BCTYNAEHHEM Apy-
rofi kako#l maTepHHu, koTOpas 6bl camoro Bo3agyxa 6pira Meabue,
HO B3aMMHBIM caMMX Ha ce6a aeiicreuem. B § 13—17 zoxasbi-
BaeT aBTOpP, YTO HEpa3jeAUMbIE BO3AYUIHbIE YAaCTUIbI, BEPTACh
AASL TENAOTBI OKOAO CBOE€H OCH M IUEPOXOBATOK MOBEPXHOCTHIO
0ZHa O ApPYIYI0 yAapssicb, PACCKAKMBAIOTCH M TaKMM pacliupe-
HHEM ynpyroctb Bo3ayxa mnpoussogar. B § 18 reopusa cus
npumepom usbacuserca. B § 19—28 csoiictea Bosayxa u3bsc-
HAIOTCA, U TEMH BALLE YTBEPXKAAETCA NPEAAOKEHHAS TEOPUA.

a B pyronucu paboma umeem caegyrowee 3sairasue: <Onbir> Teopus
0 ynpyrocyd Bo3AyXa, KOTOPYIO AAs ombitTy npegioxur Muxaiiao Aomonocos.

6 3auepxrnymo ueHr.. .

B B pykxonucu BeposiTHee BCEX KameTcs.

r Baueprxnymo To ecth, uTO. ..

& Baueprnymo <{pacmpocr[pansiorcal> pacmubarorcs.
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SUPPLEMENTUM AD MEDITATIONES
DE VI AERIS ELASTICA
AUCTORE MICHAELE LOMONOSOW

[TPUBABAEHUE K PA3MBILLUAEHUAM
OB YIIPYI'OCTHU BO34YXA
MHUXAUAA AOMOHOCOBA]

- 10 Jlomonocos, T. 1I



§ 1

Cum meditationes nostrae de vi aéris elastica in conventu
Academicorum praelegerentur, monuit clarissimus Richmannus
nos proprietatem aéris elastici palmariam praeteriisse; nempe
ex theoria nostra rationem nullam reddidisse, cur elastica vis
aéris proportionalis sit ejusdem densitatibus: tum id me dubi-
tatione turbatum praetermisisse respondi, promisique me in
posterum satisfacturum. Dubitatio vero hac de lege orta est
primum ex inconvenientia theoriae nostrae cum illa, quam dubi-
tationem tandem assertum celeberimi Bernoullii magnopere
auxit.

§ 2

Deduxit nempe Bernoullius* ex ictibus globorum tormenta-
riorum auram illam elasticxm, quae ex pulvere pyrio accenso
elicitur, aut non aérem esse communem, aut elasticitates in
majore ratione crescere, quam densitates: non posse enim den-
sitatem aéris, qui a pulvere pyrio inflammato oritur, esse
plus quam millies densitate aéris ordinarii majorem, si pul-
vis pyrius vel totus ex aére compresso compositus sit, quod
ex gravitate pulveris specifica concludit. Imo elasticitatem aurae

* Hydrodynamica, p. 243.



Ilepesog 5. H. Menwymrxuna

§1

Koraga mpl uyuTtarn Hawmu pasmbiuiAeHHsi 06 yIPYrocTH BO3-
AyXa B co6paHMH aKkazE€MHKOB, TO AocTocAaBHbii Puxman sawme-
THA, 4TO Mbl NPONYCTHAM BaxHeiulee CBOMCTBO ynpyroro Bo3-
AyXa, a HMEHHO, YTO W3 TEOPUM Hallell He BbIBEAH OGDBACHEHHH,
noyemy yHpyrocTb BO3AyXa NPONOPUHOHAAbHA €r0 MAOTHOCTSAM.
Toraa s oTBETHA, YTO MPONMYCTMA 3TO, HAXOZAACH B COMHEHHH,
u o6ewar yZOBAETBOPUTb 3TO HoxeAranue B 6yaywem. A co-
MHEHHEe B Ha3BAHHOM 3aKOHE BO3HHKAO Yy MEHS BHAayaAe BCAEA-
CTBHE HECOTAAaCHsl HalleH TEOpHUM C HTHM 3aKOHOM, M ITO COMHe-
HHe B GOADBIIOH CTENEHM YCHAHAM YTBEDPXACHHS 3HAMEHHTOTO
Bepuyaau.

§ 2

A umenno Bepuyaau,* nsyuas soibpacpiBanue sjep us bpy-
AMH#, MOKasaA, 4YTO MAU MO Ynpyiroe ZYHoBeHUe, KOMOpOe Bbl-
AeASTeMCST 3QKKEHHBIM TIOPOXOM, He ecmb 0OblKHOBEHHbBLL B03-
AYX, uAu umo ynpyrocmu Bo3pacmaiom 8 Goidbulem omHoule-
Huu, 4eM niomuHocmu: uGo nAomMHocmb B03JYXA, POMKAQI0-
Wewocs Mpu 10peHUU Mopoxa, He Moxem Npesocxoumbd Goabute
YeM 8 mMbICAYY pas NAOMHOCMb O06blKHOBEHHOW0 B8034YXQ,
xomst Gl B8ecb NOPoOX COCMOSAA MOAbKO U3 CAHAMOO BO3AYXA-

* Tuapoamnamuka, ctp. 243.1

*10
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illius longe majorem fieri oportere affirmat, si omnis pulvis, ad
explodenta tormenta adhibitus, et quidem in instanti flamma
consumeretur.

§ 3

Quod aura illa sit verus aér atmosphaericus, demonstramus
alias.* An vero- affirmandum sit, elasticitates a&ris densitatibus
ejus proportionales esse, id non obscure patebit, si ex aliis
experimentis, ob id institutis, deductiones Bernoullianis similes
ipsasque corroborantes elici potuerint. Hunc in finem nulla alia
experimenta aptius adhiberi posse censemus, quam ubi compres-
sus admodum aér in cohibentia vasa agit ipsaque disrumpit,
ex quorum resistentia vis ejus elastica determinari et cum vo-
lumine comparari potest.

§ 4

Cum vero notissimum sit, aqua in glaciem abeunte, volumen
ejus crescere et stupenda vi cohibentia vasa rumpere; id autem

m

m

m n

ab aére, ex poris aquae, jam jam congelascentis, liberato et in
bullas collecto, proficisci, extra omne dubium est; hunc in finem
confici curavimus aliquot globos vitreos diversae magnitudinis,

* Meditationibus ipsis (§ 27) et singulari dissertatione, quam paramus.



Ipubasacnue x pasmvluusenusrm o6 ynpyrocTu 8084Yyxa 749

Kakogoe 3aK.AlOUeHue OH BbleA U3 YJeAbHO0 Beca Mopoxa.
On yTBepxaaer jaxe, yTO yNpyrocTb STOrO AYHOBEHHs AOAKHA
6bina 6b1 ObITh ewie ropasjo 6Goabumiell, ecam 6bl _Bech INOpOX,
B3ATHI# JAAS B3pbiBa B OPYAHH, Cropaa B OAHO MIHOBEHHE.

§3

Uro 9T0 AyHOBEHHME €CTb HCTUHHBIH aTMOchepHbIi BO3AyX,
Mbl MoKasbiBaeM B Apyrom Mecre.* A MOXHO AM yTBEpxAaThb,
4YTO YNPYrocTH BO3AYyXa HPONOPUHOHAABHbI €ro IAOTHOCTSM,
YACHUTCSA, €CAM BO3MOxHO 6yjeT M3 APYTHX CHEeLHarbHO MO-
CTaBAEHHbIX ONBITOB CJAEAaTh BBIBOAbI, CXOZHbI€ C BbIBOJZAMH
camoro Bepuyarn u noarsepxgaromue ux. JAas 910l weam Mol
cuuTaeM Hanboree NOAXOAALIMMU ONBITHI, T'A€ CHAbHO CXAaThlH
BO34yX, AelicTBys Ha coJepxalliue €ro COoCyzbl, pa3pbiBaeT HX:
U3 HMX CONPOTHBAEHHS MOXKHO ONPEAEAUTb €ro yupyrocTo H
CpaBHUTb C ero o6beMOM.

§ 4

Kax xopomo wussectHo, Boja, mepexoass B Aej, yBEAHUH-
BaeTcs B o6beme M C rpOMajHOi CHAOH paspbiBaeT cojepxaiiue

m ”

ee cocyanl. Her umkakoro comnenus, uro 3To mpousBoaMTCS
BO34YXOM, OCBO60XKJalOIUMMCA H3 NOP BOAbl B MOMEHT 3aMep-
3aHuA U cobuparolIUMCs B Ny3bipbkH. JAsS U3YYEHHSA DTOTO Mbl

* R .
B’ camnx pasmpimrenusx (§ 27) m B oTseAbHOR guccepTaguu, KOTO-
PYIO MBI mOATOTOBAsfeM.2
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cavos, cum tubulis crassis angusti luminis [fig. 1, 2, 3, 4], quos
aqua repletos exponebamus magno, qui hac* hyeme saeviebat,
frigori. Conglaciata aquae portio, quae quasi crusta quaedam
latera cavitatis occupabat, singulos globos disrupit, praeter eos,
quorum foramen conglaciata prius aqua non satis obturatum
fuit, ideoque vi glaciei internae cylindrus glacialis d ex lumine
extrudebatur. Disruptio facta est secundum varias directiones,
plerumque tamen secundum longitudinem tubuli, ut in figuris 2,
3, 4 ostenditur lineis. mm. Post ruptionem reliquum aquae '
effluebat et cavitatem c relinquebat.

§ 35

Hujusmodi globorum vitreorum mecximus, quem adhibuimus,
habebat diametrum 26 linearum Parisini Regii pedis, diameter

cavitatis erat 8 linearum, crusta glacialis 1-;— lineas circiter crassa

(hanc mensurare cum debita accuratione non potuimus ob inae-
qualitates, quas effluentis ex medio ¢ residuae aquae repentina
ad ipsam crustam congelatio, praesertim in parte interiore crustae,
produxerat, et crassitiem illius augebat; maximam tamen, quam
fieri potuit, hic assumimus), adeoque diameter cavitatis in crusta
erat 5 linearum. Hinc per calculum deducitur planum ruptionis,
excepto tubulo, fuisse 480 lineas  quadratas, planum circuli
maximi, quem habere debet globus ex crusta glaciali formatus,

41 lin. quadratas. Cylindrus vitreus, % pollicis Rhenani ruptus

est 150 libris,* unde per calculum deducitur cylindrum vitreum,
1 pollicem Regium Parisinum in diametro habentem, rumpi de-
bere 2572 libris; adeoque cylindrum, cujus planum ruptionis
est 480 lin. qu., ad ruptionem requirere libras 10925 circiter.

* Anno 1749.

** Muschenbroeck in notis ad experimenta Academiae del Cimento p. P.
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03a60THANCD HM3FOTOBAEHHEM HECKOAbKMX CTEKASHHBIX IOABIX
1WapoB pasHo#i BeAMUHHDI,® CHaGAKEHHbIX TOACTOCTEHHbIMH TPY6-
xaMM ¢ y3kum npocseroM [¢ur. 1,2, 3, 4]; ux wmbt BbICTaBAAAM
HallOAHEHHbIMH BOJOI0 Ha CHAbHBbIf XOAOJ, CBHpENCTBOBaBLIHi
9T0# 3umow0.* 3amepswas yacTb BOAbl, NOKpbIBUIAA KOPKOH
AbZa CTEHKH INOAOCTH, pa3opBaia HECKOAbKO LIAPOB — KPOME
TE€X, KOTOPBIX IPOCBET He GbIA BIOAHE 3aKyNOpEH BOAOIO, 3aMep3-
wef paHbile, U B KOTOPbIX OT JAaBAEHHS BHYTPEHHEro Abja
M3 npocBeTa BbITAAKMBAaACH AeasHo#t uurunapuk d. Paspois
coBeplUIaACsA 110 pa3HbIM HAaIPaBAEHHAM, Yalle OZHAKO [0 AAUHE
Tpy6kH, kak nokasaHo Ha ¢wur. 2, 3, 4, aunuamu mm. [locae
pa3pblBa OCTaTOK BOAbl BBITEKAA M OCTaBAAA NOAOCTb C.

§5

Camplii 60AbIIOH M3 TAKMX HCHOAb3OBAHHBIX HAMH CTEKASH-
HbIX IIAPOB MMEA JAuaMeTp B 26 AUHHIE NapHAKCKOrO KOPOAEB-
ckoro ¢yra,® anamerp moroctu 6biA 8 Aumumil, AessHas KOopka —

TOAILMHOIO OKOAO 1—2— Aunnit (u3Meputh ee ¢ HE06X0AZUMOH TOU-

HOCTbIO Mbl HE MOTAH BCA€ACTBHE HEepPOBHOCTEH, KOTOpPbie NMpOM3-
BOJHAO OBICTpOE IpUMep3aHHe K camMoif KOpKe, BbITekaroueit
U3 OAOCTH € OCTATOYHOH BOAbI, FAABHBIM 06pa30M BO BHYTPEHHEH
YacTH KOPKH: OT 9TOTO TOAILIMHA KOPKHM YBEAHUYHMBAAACh; MbI 34€Ch
B35AM Hau6OABIIYI0O M3MEPEHHYIO TOAIUMHY), TaK 4YTO AHAMETP
MOAOCTH BHYTPHU KOPKH 6b1a 5 aunnii. OTcioza Bbiuncaenne aaer,
yTO MAOLUAaZb pa3pbiBa, HE cYHTas TPYOkH, 6bira 480 KBaApaTHBIX
AMHME; DAOILAaAb GOABUIOTO KPyra, KOTOPYIO JOAXEH 6bin 6bl
uMeTb 60AbiOH map, o6pasoBaHHbIi AeAsaHON Kopkoio, —41 kB.

25 .
aunns. Crexasuupii wuAMHApP {05 PeilHCKoro aiofima® B mome-
peunnke pasopsaics npu rpyse B 150 ¢ynToB,** orkysa MoxHO
BBIYHCAHTb, YTO CTEKASHHBIH LUAMHAP, HMMEIOLIUH NONEepEeYHHK

* 1749 roaa.

** Mymen6pek, npumeuaHHs K ombiTaM B AKajgeMiHM ecCTeCTBOHCHEITA®

TeAeh. b
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§ 6

Si aqua integra in cavitate globi vitrei conglaciata fuisset,
vis glaciei disrumpens aestimanda foret ex plano circuli, cavi-
tatem integram bifariam dividentis; sed quoniam in medio re-
mansit aqua a conglaciatione libera, quae idcirco non produce-
bat aérem, nec agebat in vitrum; aestimari ergo vis agens debet
ex plano circuli maximi, quem habere debet globus ex crusta gla-
ciali formatus, quod est aequale 41 lineis quadratis. Columna
mercurii aéreae aequipollens 41 linearum quadratarum basi
incumbens, 28 pollices alta, ponderat grana 40242, seu libras
4 et grana 3378. Hinc si aqua in crustam conglaciata vel integra,

esset aér, condensatum fuisse oporteret in Q%l—circiter spatii,

quod in atmosphaera occupat, ut globum hunc disrumpere po-
tuisset. Unde si densitates aéris elateri proportionales essent,

. 1 s . .
aquam se ipsam 2 plo specifice reddi graviorem necesse foret,
cum in glaciem converteretur; quod cum absonum sit, non obscure

igitur apparet cum Bernoulliana deductione nostram magnopere
consentire.

§ 7

Suspe¢tam esse materiam vitri ingenue fatemur, nempe eam
rumpi posse etiam ob repentinam refrigerationem sine congla-
ciatione aquae in cavitate globi. Verum tamen hoc experimen-
tum, duobus aliis globis vitreis aqua repletis et frigori expositis,
repetitum fuit, eodem semper successu, cum plerique ejusmodi
vitrei globi alii, cavi et ab aqua vacui, cum illis simul frigori
expositi, sine ruptionis damno perstiterint. Unius diameter erat



ITpuGasicrue x pasmoviusenuam o6 ynpyrocTu 6034yxa 753

B 1 napumckuii kopoaeBckuil JAroiiM, JOAXKEH pa3opBaTbCi
or 2572 @yHTOB; a OTCIOA3, LWMAMHAD, NAOMAAb pa3pbiBa KOTO-
poro 480 xBagpaTHbIX AMHUH, TpeGyeT AAsi paspbiBa NPHOAH3HU-
teabno 10925 ¢yuros.

§ 6

Ecan 6bl BOjga BHYTPM CTEKASHHOTO Iuapa 3amepsna BCA
MNOAHOCTbIO, TO pa3spylalOWyl CHAY AbJa Hajzo 6biA0 6bl
MCYHUCAATD M3 MAOIUAAM KPYTa, AEASLIETO NOMOAAM BCIO MOAOCTbD;
HO Tak Kak MOCPeAMHE OCTaAaChb Hesamepswas Boja, KOTOpas
N03TOMYy He OTAaBaAa BO3AyXa M He AeHCTBOBaAa Ha CTEKAO, TO
AelficTByIOIAas CUAA JOAKHA OBITh BBIYMCACHA U3 MAOILAAH HAU6OA b~
ulero Kpyra, KOTOPbIH AOAXE€H HMeTb wap, obpasyeMmblii aeas-
HOIO KODKOIO; a 3Ta naowazsb pasua 41 keagpatnoit aunuu. Cror6
PTYTH, paBHbIi [0 BECy BO3AYUIHOMY, a ocHOBaHueM B 41 kBajpar-
HYIO AMHHUIO, BbicOTOI0 28 toiimoB, Becut 40242 rpana, 1. €. 4 yHra
u 3378 rpanos. Orcioaa, ecan 6bl BOZa, 3amep3wass B KOPKY,
HalleAO COCTOsiAa M3 BO3AyXa, TO ITOT MNOCAEAHMA AOANEH

6bin 6bl O6bITh C2KAT NPHMEPHO B 2557 YACTb MPOCTPAHCTBA, 3aHU-

MaeMOro MM B aTMocdepe, YTOObI GbITh B COCTOSIHMM paspyIUUTD
aror wap. OTkyaa, ecau 6bl NAOTHOCTH BO3AyXa 6bIAM NPOMOP-
UUOHAaAbHBI YIPYTOCTH, TO caMa BOJa AOAXkHA 6blaa 6bl cAzeraTbes
B 27 pasa yAeAbHO 6oAee TAKEAOH, KOrja IpeBpaTHAACh B AEJ;

a Tak Kak 9TO He MMeeT MecTa, TO fCHO, YTO Hall BbIBOJ BIIOAHE
coraacen ¢ Bepuyaruesnbim.

§ 7

OrkpoBenno ckameM, 4TO BO36yXAaeT MOAO3PEHHE MaTepHUs
CTEeKAQ, — OHO B€Ab MOTAO AONHYTb OT BHE3AMHOTO OXAAXAEHHUA
u 6es samepsanus BoAbl B nycrore mapa. Ho ombiT 6bin mo-
BTOpeH ¢ AByMs APYTMMH CTEKASHHbIMH IIapaMH, HalOAHEHHbIMU
BOJOIO U BbICTABAEHHBIMH Ha MOPO3, HEU3MEHHO C TE€M Xe yCIIeXOM,
TOrZa Kak MHOTHE Apyrue mozo6Hble CTEKASHHbIE LIApbI, MOAbIC
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18 linearum, cavitatis 5%’ crustae glacialis crassities lineae 1,
alterius diameter 17 lineas, cavitatis 5-21— lineae, crusta glacialis

3 ..
T lineae crassa.

§ 8

Commodum clarissimus collega noster Richmannus instituit,
eodem gelu durante, ad aérem vi frigoris in bombis compri-
mendum experimenta, quae vi congelascentis aquae ruptae erant.
Una earum a nobis mensurata fuit, quae habuit in diametro
94 lineas Parisinas, cavitatis diameter media erat 60 linearum,
crusta vero glacialis 4 linearum, adeoque diameter aquae, quae
ad momentum ruptionis nondum conglaciata fuit, 52 lin. Quod
phaenomenon quoniam cum eis, quae ipsi experti sumus, omni
ratione convenit, optime ad propositum nostrum adhiberi potest.

§ 9

Ponamus firmitatem ferri fusi, ex quo bombae parari solent,
inter ferri et vitri firmitatem esse mediam, ob mixtas in illo
vitrescentes particulas cum ferreis. Quoniam ex Muschenbroecki-
anis experimentis colligitur, firmitatem vitri ad firmitatem ferri
esse ut 24 ad 450, erit media 237, adeoque vires ad bombam rum-

pendam requiri aequales 904105% librae. Pollex cubicus mer-

curii ponderat grana 5048; columna igitur mercurialis, aéreae
aequipollens, insistens plano sectionis circuli maximi crustae gla-
cialis, in globum reductae, ponderabit grana 1375159 seu libras
prope 150. Hinc ad rumpendam bombam, si vel integra crusta
-glacialis fuisset nil nisi compressus aér, requireretur 6000 ies
densior atmosphaerico, atque adeo crusta glacialis plus quam
sexies semet ipsa gravior esse deberet.
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¥ He HANOAHEHHble BOJOI0, BbICTABAEHHbi€ HAa XOAOJ OJHOBpe-
MEHHO C IIepBbIMHM, OCTaAHCb HEpasopBaHHbIMH. JuamMeTp 0AHOTrO

wapa 6biA 18 Ammmil, moroctu —-5§ AMHHUM, TOALUMHA A€ASHOM

kopku — 1 Aunus; auamerp BTOpOoro—17 aunmii, moroctu —
1
5 Annmii, TOAIIUHA A€AAHOH KOPKM — 1 AHHHH.

§ 8

Kcratn, u smamenuTbiii Ham koarera Puxman npoussea, npu
TOM )€ MOpO3€, ONBITH CO CXKHMMAaHHEM BO3AYXa CHAOI XOAOJAA
B 60om6ax,’” koropble 6bIAM pasopBaHbl CHAOI 3amepsarollei
poapi. Oana u3 6om6 6Gbira HamMu H3MepeHa: OHa HMMeAa B JHa-
merpe 94 nmapHMCKHX AHHMM, CpejHMA JHaMeTp IOAOCTH 6biA
60 AuHHMH, TOAIUHHA AejAHOH KOpkH 4 AHHMH U, OTCIOAA, ZUAMETD
BOABI, KOTOpas elle He 3aCThlAa B MOMEHT paspbiBa, G6blA
52 amnun. Tak kak STOT ONBIT CO BCEX TOYEK 3PEHHS BIOAHE
COOTBETCTBYET TOMY, KOTOpPBbIi Mbl NPOJEAAAH CaMH, TO OH
NPEKPacHO MOXeT ObiTb NPUBAEYEH AAsI HauleHd LenH.

§ 9

[Ipumem npouyHOCTh 4YyryHa, U3 KOTOPOro AeaaioT 6om6bi,
3a CPeJHIOI0 MeXAY INPOYHOCTbIO MKEAe3a M CTEeKAa, TaK Kak
B UYIyHE C MEAE3HbIMH YaCTHLAMM CMEIIaHbl U CTEKAOBAThIE.
Tak kak us ombiroB Myumen6peka BbiTekaeT, 4TO IPOYHOCTb
CTE€KAZ OTHOCHUTCH K NMPOYHOCTH xeresa kak 24 k 450, to cpea-
Hee 6yzer 237, Tak YTO CUABI, noTpe6HblE ZAA pa3pbiBa 60MObI,

pasubl 904 105% ¢yura. Ky6uueckuii groiim prytu Becur 5048 rpa-

HOB; CA€J0BaTEAbBHO CTOAG PTYTH, MMeOLMH Bec, paBHbIH BO3-
AymHOMy cTOAGY, ¢ mAollajbio paspesa, paBHOH 6oabmiomy
KPYry AeAsiHON KOPKH, o6paimieHHOH B map, 6yAeT COCTaBAATD
1375159 rpanos uau okoro 150 ¢pyuros. Orcioza, Ars paspbiBa
60M6b1, ecan 6Bl HeAbHas AeisAHAs KOPKA BCS COCTOAAA M3 CxKa-
TOrO0 BO3AyXa, NocAeauu#t Zoaxen 6pia 661 6piTb B 6000 pas
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§ 10

Aqua sub campana antliae exteriore a&re decedente multo
majorem copiam aéris emittit, quam quae ex congelascente aqua
gelu elicitur et in bullas vasa rupturas colligitur. Unde apparet
aérem, in aqua contentum, non omnem resumere vim suam elas-
ticam per congelationem, adeoque nec integrum in cohibentia
vasa agere. Id autem si obtineret, multo majores effectus ab
eadem vel iidem a minori copia glaciei exsererentur. Ex hac
itaque circumstantia, illi, quam cel. Bernoullius annotavit,* ge-
mina,etiam apparet aéris elasticitatibus densitates illius in magnis
compressionibus proportionales non esse. Accedit, quod etiam cl.
Muschenbroeckius ** observavit, cum agrem plus quam in quad-
ruplo minus spatium redigeret, ipsum non amplius auscultare
regulae traditae, sed plus resistere viribus comprimentibus. Id
autem quomodo ex nostra theoria sequatur, videamus.

§ 11

Sint massae aéris duae pondere aequales A et B, spatiola
vero vibrationis inter corpuscula massae A ad spatiola vibra-
tionis inter corpuscula massae B, ut a ad a — b; erit volumen
massae B ad volumen massae A =2a®: (a — b)’. Quoniam autem
globuli aérei eo frequentius reciprocant vibrationes suas, quo
minora habent spatiola vibrationis, erit frequentia ictuum inter
globulos, ut spatiola, reciproce. Hinc frequentia ictuum inter

* Hydrod., p. 242.
** Elem. phys., cap. 36, § 794.
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TAOTHEE aTMOC(EPHOrO BO3JAYyXa, U AejsHAs KOpKa — 6OAee uem
B LIECTb pa3 TsakeAree camoii cebs.

§ 10

BoAa nos KOAOKOAOM BO3AYWIHOrO Hacoca, NpH yAAAEHHUH
BHEWIHEro BO3JyXa, BblAEASeT ropasjo G6OAbIIEE KOAHYECTBO
BO3JyXa, YeM CKOABKO H3TOHSETCS MOPO30OM M3 3aMep3aroliei
BOADBI U cO6MpaeTcs B My3blpbku, paspbiaiomue cocyanl. Orciosa
SIBCTBYET, YTO BO3AYyX, cojepxalluiics B BoAe, He BeCb o6paTHO
[OAyYaeT CBOI YHNPYrocTb NpPH 3aMOpamMBaHHM M TaKUM o6pa-
30M He Becb JAEHCTByeT Ha cojepxallde ero cocyabl. Ecam 6bt
Becb BO3AyX MOr JeiicTBOBaTb, TO OOGHapyXkHAHCb 6bl ropasjo
60ree 3HaUMTEADHDIE AeHCTBHA OT TOTO K€ CaMOTrO MAU TaKHe Xe
OT MeHbIIEro KoAuuecTBa AbZa. Mlrak, u3 aroro o6crosTern-
CTBa, COBEPIUIEHHO AaHAAOTMYHOIO TOMY, Ha KOTOpO€ yKa3aA 3Ha-
mMenuTbili DepHyaan,* Takxe BbITEKA€T, YTO MAOTHOCTH BO3AyXa
npy GOABUIMX CXKATHAX He NPONOPLUOHAAbHbBI YINPYroCTAM €ro.
Croaa npucoeaunsiercs ewe u Habawozenne Mymen6peka,™ uto
Korja BO3JAyX JOBejeH A0 ob6bbema, 6onee yeM B ueTbipe pasa
MeHBUIETO, TO Jaiee OH HE NOAYHMHAETCA OO6bIYHOMY 3aKOHY,
HO OKa3biBaeT 6OAblliee CONPOTHBAEHHE CHKHMAIOILMM €ro CHAaM.
[locMoTpuM, Kak 3TO BbiTeKaeT H3 Halled TEOPHH.

§ 11

[Tycte A u B — 4ABe Maccbl Bo3jyxa paBHOrO Beca, NpHYeM
NPOMEXYTKM KOAeGaHMA MeXAYy KOpHyckyAamu macchi A OTHO-
CATCA K MPOMeXYTKaM koAebanuii Mmex Ay kopnyckyaamu Maccol B,
Kak a Kk a — b; roraa o6bem maccol B 6yaer oTHOCUTbCS K 06 bemy
maccol A, kak a®: (@ — b)°. A Tak kak Bo3AyUIHblE LIapUKK BO306-
HOBASAIOT CBOM KOAEGaHHA TeM valle, YEM MEHbUIE NPEAEAbl
UX KoAebaHHMA, TO YacTOTa yAapoB 6yAeT o6paTHO NPOMOPLUHO-

* I'mapoamnamuka, ctp. 242.
** Jnementsl Ppusuku, raasa 36, § 794.10
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omnes globulos massae aéreae A secundum omnes tres dimen-
siones ad similem frequentiam ictuum inter omnes globulos
aéreos massae B erit—=(a — b)*: @®. Cum vero ictus reciproci
globulorum aéris quo frequentiores sunt, eo fortius a se invicem
illos repelli, et vim elasticam a&ris eo magis invalescere oportet;
erit ergo vis elastica massae aéris A ad eam massae aéris
B=(a—b%): a°, adeoque elasticitates aéris erunt ut volumina
reciproce, seu, quod idem est, densitatibus proportionales.

§ 12

Verissimum hoc foret, si reciprocantes globuli aérei B et C
[fig. 5] post quemlibet impactum resiliendo semper in proximum
aliquem globulum A4 directe incurrerent, nec per interstitia

Os

transsilientes illos saepius praetergrederentur ad alios globulos
remotiores, sibi obvios, tardius impetum facturi et supradic-
tae rationi derogaturi. Sed, quoniam hoc supponi non pos-
se satis apparet, alia igitur ratio intercedat, necesse est. In
quo autem ea consistat et unde proveniat, id, vibrationum
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HarbHa oTuM npejeaam. OTcioza, yacToTa yAapoB MexAy BCeMu
urapukamMu Bo3jayumHo# Macchi A mo Bcem Tpem M3MEPEHUAM
6yaeT OTHOCHTbCA K MOJOGHOH k€ YacTOTe yAApOB MeXAY BCEMHU
mwapukaMi Bo3zywmHo# maccel B, xak (a—b)*:a’. Ho Ttak kak
4eM yalle NPOMCXOAAT B3aMMHble YyJapbl IIapHMKOB BO3J4yXa,
TEM CHAbHEE JOAXKHbI OHM OTTAaAKHBAaTbCA APYr OT APYyra M TeMm.
6oAblIe JOAXKHA JeAaTbCSA YOPYrOCTb BO3AyXda, TO MO3TOMY
ynpyroctb Macchl Boszyxa A 6yAeT OTHOCHTbCA K YNPYrocTu
Macchl Bo3ayxa B, xak (a—b)°:a® rtak uro ynpyroctu BO3zyxa
6yayT 0o6paTHO NPOMOPUHOHAAbHBI O6bEMaM, HAM, UTO TO Xe,
NPONOPUHOHAABHBl MAOTHOCTAM.

§ 12
IT0 6bIAO 6Bl COBEPIIEHHO BEPHO, €CAM 6bl ABMIAIOLLHECS

TyAa u coja BosaywHbie mapuku B u C [¢ur. 5] nocae ka-
&J0r0 yAapa, OTCKaKMBas, BCerja NnpsMo CTaAKHBaAHCh C KaKHUM-

O

Ow

aubyap u3 6ammaifmmx mapukoB A, a He NporeTard 3ayacTyio
yepe3 NPOMEXYTKH MeXAYy HUMHM K ADYTUM BCTPEUYAIOLIUMCA UM
60Aree OTAaACHHDIM HIAaPHKAM, B KAKOBOM CAy4ae CTOAKHOBEHHUS JOA-
XKHbl 6YAYT MPOHUCXOAUTb pexe M YKa3aHHOE Bblllle OTHOLICHHE
ymenbumuTesi. Ho Tak kak oueBu zHO, 4TO CcAeAaHHOE IPEATIOAOKEHNES
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varietates attentius considerando, inveniri posse certum ha-
bemus.

§ 13

Corpuscula aéris B et C post collisionem saepius etiam per
spatiola AA transsilire, corpusculis A intactis, et corpusculorum
aéris diametros eo majorem rationem ad spatiola vibrationis
habere, quo magis aér comprimitur, nemo dubitabit. Porro
vibrationibus, numero infinitis, simul consideratis, dari oportet
.rationem aliquam vibrationum, quae in proximos globulos 4
impetum faciunt, ad vibrationes, quibus per interstitia A4 glo-
buli motu in remotiores D incurrunt. Illam autem ad hanc esse,
ut numerum globulorum a&reorum, qui in superficie sphaerae,
semicirculo AFAB descriptae, inter globulos A collocari pos-
sunt, ad numerum globulorum A, qui singuli a se invicem di-
stant tantum, quantum a centro B. Crescente densitate aéris,
globuli A propius ad se invicem accedent, interstitia inter illos
decrescent, minor numerus vibrationum globulis A intactis fiet,
atque adeo ratio vibrationum, quibus per interstitia 44 glo-
buli transsilientes in remotiores D incurrunt, minor erit ad vibra-
tiones, quibus proximi globuli A feriuntur. Hinc majori fre-
quentiae ictuum a minori distantia globulorum aéris profecta
(§ 11) id quoque accedet, ut propter contracta interstitia A4
inter proximos aéris globulos frequentiores quoque impactus
fiant in ipsos, et hoc ipso resistentia aéris elastici augebitur
ultra assignatam rationem (§ 11). In ea compressione aéris, in
qua vibrationum spatiola minora sunt diametris globulorum,
omnes conflictus globulorum erunt cum proximis 4, cum per
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HEBO3MOXHO, TO 10 HEOO6XOAMMOCTH Ha AEA€ AOAXKHO OBITb HE TO
OTHOILIEHHe, KOTOpPO€ BbiBEA€HO Bbime. B ueM oHO cocrouT M
OT 4ero 3aBHCHT, MOXKHO, Mbl yBepeHbl, HaiiTH, BHUMAaTEABHO
u3yyas M3MEHEHHs KoAaebGaHui.

§ 13

Hukro me ycymmurcs, uto Bosagymnsle kopnyckyast B u C
TIOCA€ CTOAKHOBEHHS TEM pEXe® NPOCKaKMBAIOT 4Yepes NpoMme-
xyTtkn AA, He nomajas B KopnyckyAsl A, U AuameTpbl KopIy-
CKYA BO3AyXa UMEIOT TeM GoAbliiee OTHOLIEHHE K MPOCTPAaHCTBaM
rxoaebanuii, uem 6Goabwe Bo3ayx cxkumaercsa. Jaxree, paccma-
“TPUBasi COBOKYNHOCTb KoAebGauui, YNCAOM GECKOHEUHBIX, MOXKHO
BbIBECTH OTHOLIEHHE YHMCAA KoAeGaHuil, MPUBOAAIINX K YyAapy
B 6Auxaiimue mapuxu A, k 4MCAy koAeGaHHMH, B KOTOPBIX ma-
puku uepes npomexyTkd AA CTOAKHYTCA B CBOEM ABUKEHHH
¢ ‘6oree oTAareHHbIMM wapukamu D. DTo oTHOIEHHe paBHO
OTHOLIEHHI0 MEXAY YHCAOM BO3AYWIHBIX IIAPHKOB, KOTOpbIE
MOTYT NOMECTHTbCA MeAAY wapukamu A Ha NOBEPXHOCTH LIapa,
onucannoro noaykpyrom AFAB, u uuncrom mapukos A, u3 xo-
TOPBIX KaXkAblii OTCTOUT OT APYroro HaCTOABKO X€, Kak M OT LEH-
tpa B. Ilpu yBeAnuenun naorHoctu Bosayxa mapuku A pacmo-
AoxaTcs GAMEE APYr K ADYry, YMEHbLIATCS HMPOMEXYTKH MEXAY
HUMH, OKaxeTcs MEHbIUIMM YMCAO KOAeOaHMH HmpH HE3aTPOHYTHIX
mapukax A, 1 NodToMy OTHOEHHE YHCAA KoAebaHMil, B KOTOPbIX
mapukd BbickakuBaioT uepe3 npomexyrku AA u yaapsior
B 6oaee oTzareHHbie mapuku D, k uncAy xKorebGaHuil, KOTOpbIMU
mopaxaioTcs 6auxaitmme mapuxku A, ymempmutes. Orcioaa,
K 6oAbmefi yacToTe yAapoB, NPOUCXOAAILEH OT MEHbIIEro B3a-
MMHOTO paccTosimus mapukoB Bosayxa (§ 11), npucoeaunurcs
elle W TO, YTO, BCAEACTBUE YMEHbIIEHHS BEAHYHHbI NPOMEXYT-
xoB AA mexay 6Ammalimmmy mapuKaMM BO3AyXa, OHH GYAyT
yaie NoAyYaTb yAapbl, H TEM CaMbiM CONPOTHUBAEHHE YIPYroro
BO3JyXa yBEAHUHTCH cBepx azasaemoro ortHomernuem § 11. Ilpu

2 B oputunaae mo HegocMompy uame.

11 Jlomonocos, T. II
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interstitia AA sine impactu penetrare non potuerint. Unde per-
spicitur, quantum ratio elasticitatum aéris discrepare debeat
a ratione densitatum in summa illius compressione.
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TOM CXaTHH BO3AyXa, KOrja IpocTpaHCTBa Koaebanud caeiraroTcs
MeHbLIE JAMaMETPOB LIAPUKOB, BCe BCTPEYH LIAPUKOB OyAyT
TOAbKO € GAuxafimumu mapukamu A, Tak Kak OHM OKaXyTcs
He B COCTOSIHMH NPOHHMKaTb yepes npomexytku AA, ne yazapus-
mucb B mapuku A. OTcioza BHAHO, HACKOABKO OTHOLIEHHE
ynpyroctei Bo3zyxa JAOAXKHO OTAHYATbCA OT OTHOINEHHH MAOT-
HOCTEH, NpH HAaHGOABIIEM €ro C:KaTHH.

11*






7
SUPPLEMENTUM AD DISS. DE VI AERIS ELASTICA

K PACCYKAEHHIO O YITIPYTOCTH BO3AVYXA.
[MPUBABAEHUE MHXAHAA AOMOHOCOBA



Causa hujus supplementi proponitur, § 1. Bernoulliana de-
ductio citatur, elasticitates a&ris in magnis compressionibus
densitatibus proportionales non esse § 2. Deinde ad § 10 usque
ex ruptis vi aquae globis per calculum deducitur consectarium
Bernoulliano geminum. § 11—13 quomodo id cum proposita
superius theoria consentiat, ostenditur.



Ilepesog Aomonocosa

B § 1 npeanraraercs npuuuna cero npubaBaenus. B § 2 cae-
ayer BepryAueBo MHEHHME, YTO B CHABHOM CTHCHEHMH BO3AyXa
yIpYrocTh €ro He NpoONOpUHMOHaAbHa C rycroctbio. B § 3—10
Bepuyaueso MHenue mnoATBEpAJAAETCA BbIKAAZKaMH, KOTOpbie
BbIBEAEHbl U3 TOH CHADbI, KOTOPOW 3aMep3aiollas BoAa CTEKAAH-
Hble ¥ uyrynHble mapbi paspoisaer. B § 11—13 moxasano, kax
CHe CBOHCTBO CXOACTByeT C BBIUIENOKAa3aHHOIO aBTOPOBOIO
TE€opHer.?

a B pyronucu npunucrka Koppexrypy nprceirars ko MHe. Aomonocor.
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[[TMCbMO K AEOHAPJAY 3MAEPY
OT 5 UIOAA 1748 r.)



Viro celeberrimo atque doctissimo Leonhardo Eulero illu-
‘stris Scientiarum Academiae Berolinensis Membro et Professori
Regio meritissimo, nec non Caesareae Academiae Scientiarum
Petropolitanae et Regiae Societatis Scientiarum Londinensis
Membro honorario

S. P. D.

Michael Lomonossoff.

Quanta laetitia sim affectus, acceptis humanissimis litteris
“Tuis, facile aestimare potest, quicunque in scientiarum studio
versatur, et specimina lucubrationum suarum magnis Viris pro-
bari intelligit. Nec minor voluptas hinc quoque mihi accedit,
cum sentiam, quanto emolumento meo futura sit Tua, qua per
-comitatem Tuam frui mihi licet, amicitia. Maximas ago habeoque
Tibi gratias, quod non solum consilio Tuo, mihi perquam hono-
rifico, me ad explicandam nitri genesim incitare, verum etiam
ansam praebere volueris ad ipsam materiam clarius perspicien-
-dam, in quam quidem elaborandam omnem curam atque operam
confero. Robinsii Artilleriam praestantissimis commentariis a Te
instructam magno cum fructu meo evolvo. Caeterum quoniam
cognita genuina elateris aéris causa, vim, qua aér in nitro con-
.densatur, facilius detegi posse existimo; idcirco non abs re fore
judicavi, tractationi de nitri genesi praemittere theoriam de vi
aéris elastica, quam eo jam temporis condidi, ex quo de mini-



{lepesog A. M. Boposckoro

3uamenuteiimeMy u yuenelimemy myxy Aeomapay iirepy,
3acAyxeHHefilleMy KOPOAEBCKOMY NPOQECCOPY M YAEHY CAABHOMH
6epannckoli Akazemun HaykK, a Takxe NOYETHOMY UAEHY HMIe-
paropckoii [Terep6yprekoit Akasemuu Hayk u AoHZOHCKOTO KOpO-
AeBcKoOro obuiecTtsa,
HHXadlui# TpUBET IIAET
Muxaua Aomonocos.

Kaxanbiit, kro 3amumaercs Haykod u BCTpeyaeT ojgobpenue
TpyAaM CBOHM CO CTOPOHbI BEAMKHX AlojAeli, Aerko moiimer, kak
s obpajoBaircs, noayuus Bame Ao6esnoe mucbmo. He menbme
YAOBOABCTBHS AOCTaBASE€T MHE M MBICAb O TOM, KaKyl MOA-
AepxKy okaxer mHe B 6yaymem Bama apyx6a, xoropowo s 06s-
3an Bamei#i 6aarockronnoctu. Ouenn Bam npusnateaen, uto Boi
He TOAbKO Bammum coserom, AAsf MeHS 0COGEHHO MOYETHBIM,
nobyxaaere MeHsi K 06bACHEHHIO POXKACHUSA CEAUTPbI, HO H ZaeTe
MHE TOYKY ONOPbI AAsl 60Aee SICHOTrO NO3HAHUSA CaMOro IpejMeTa,
paspaboTkofi koToporo s 3aHUmawnchb co Bcell 3aboroil W crapa-
HueM. S1 uuraro, ¢ 6oAbmo#t MoAb30W0 AAs cebs, ,ApTuarepun”
Po6unca, cuabxennyio Bamu npesocxoaneifimumu sameuanusmu.’
Ho Tak kak s moaarawo, YyTo, Y3HAB HAacCTOALLYI0 NPHYMHY YIPY-
FOCTH BO3AYXa, A€ri€ MOXKHO PAaCKphITb CHAY, KOTOpas Cryuiaer
BO3AYyX B CEAUTPE, TO MOITOMY s CYeA LeAecOOGpasHbIM Ipej-
TIOCAATh TPAaKTaTy O POXAEHHH CEAUTPbl TEOPHIO YIPYroCTH
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mis rerum naturalium serio cogitare incepi, quamque reliquis,
quae de qualitatibus corporum particularibus, deque operatio-
nibus chymicis concepi, ex asse congruere etiamnum depre-
hendo. Quamvis autem ea omnia imo integrum corpuscularis
Philosophiae Systema publici juris facere possem; vereor tamen,
ne immaturum praecocis ingenii fructum erudito orbi obtrudere
videar, si multa nova, pleraque etiam a magnorum virorum
placitis passim jam receptis diversa, in diem proferam. Quamob-
rem necessarium esse duco, primo eorum consilio uti, quorum
judicium magnis rebus crebro exercitatum, et auctoritas meritis
comparata est. Cum vero in Te, Vir humanissime, super haec
omnia etiam propensam in me voluntatem Tuam sciam; nullus
itaque dubito, quin ea, quae limatissimo judicio Tuo examinanda
propono, aequo animo accipias, et ubi ea parum valido pede
niti deprehenderis, hallucinationem candide, ut soles, indicare
non graveris. Ante omnia vero id in medium producere lubet,
quod primo in limine scientiae naturalis sese offert.

Principia Chymica, atque adeo omnia, quae per interioris.
Physices campum late diffunduntur, ad certitudinem reducere
conanti quasi murus quidam viam praecludit, illud in genere
affirmatum, universim receptum et apud plerosque axiomatis
nomen sortitum, scilicet, densitatem materiae corporum cohae-
rentis proportionalem esse eorundem gravitati. Quod equidem
in corporibus homogeneis obtinere non habeo ambiguum: qui
enim dubitare possit uni pedi cubico aquae simplum, duobus
duplum et materiae et ponderis inesse, non secus ac duos pedes
cubicos aéris communis in spacium unius pedis cubici compres-
sos duplicato pondere et dupla materiae densitate gaudere.
Verum id in corporibus heterogeneis locum habere nuspiam
satis evictum invenio, et, si pro vero assumo, phaenomenis
rerum naturalium parum consonum esse deprehendo. Omnem



Hucomo x A. iinepy 173

BO34yXa,” KOTOpPO#i Hayano A MOAOKMA elle TOTAa, KOrja Hauaa
Cepbe3HO Pa3MbILASATbD O MEAbYAHINNX COCTABHBIX YacCTAX Bellei;
s BUXY, YTO OHa M Tellepb COBEPUIEHHO COTAACyeTCs C OCTaAb-
HbBIMH MOHMMH NPejCTaBAEHUIMH, KOTOpble s cebe COCTaBHA
O YaCTHBIX KayecTBaXx TEA M O XUMHUYECKHX oIllepauusax. XoTs
BCe 3TO, W Jaxe BCIO CHCTEMY KOPHYCKYASPHOH (urocodum,
mor 6b1 s ony6AMKOBaThb,® 04HaKo 600Ch, kak 6bl HE IOKa3aA0CD,
YTO 5 AAI0 YYEHOMY MHMPY He3peAablii IIA0J CKOPOCHEAOro yma,
€CAH s BHICKaXy MHOTrO HOBOrO, 4TO IO 60Ablueif yacTH NPOTHBO-
MOAOKHO B3rAsSiZaM, NPHHATHIM BEAHKHMH Myxamu. [losTomy
cunTal0 HeO6XOAHUMBIM NOCAEJ0BATb COBETY TeX, 4Ybe CyXAEHHUE
V30LUPEHO NOCTOSHHbIM 3aHATHEM BaXHBIMH BONPOCAMH, aBTO-
pUTeT ke Npro6peTeH 3acAyraMi. TaK KaK, MyX CHUCXOAHUTEAb-
Heiimmii, xpome o6oux aTHUX kauecTB Bbl eme, 3Hal0, u 6aaro-
CKAOHHBI KO MHe, TO 5 HE COMHEeBaloCchb, uTo Bl Bbicaymaere
6AaroxeraTeAbHO TO, YTO s Npejraraio Bamemy mnpocsewen-
uefimleMy cyay, ¥, 3aMETHB NYHKTbl, HEZOCTaTOYHO y MEHA 06-
OCHOBaHHbIe, He NOCTaBUTe cebe B TPYA OTKPOBEHHO, KaK BCErja,
ykasaTb Mmou omubku. [Ipexae Bcero cuurao HE06X0MMbBIM
U3A0XHUTb TO, C YEM MbI BCTPEYAaEMCsI B CAMOM HayaA€ €CTECTBEH-
HBIX HayK.

[Ipy nonpiTkax npUBECTH K AOCTOBEPHOCTH HAayaAa XHMHH
M Bce, YTO IMMPOKO pacHpoCTPaHEHO B o6aacTu yray6aeHHoiH
(u3UKM, MHE [perpaxjaeT NyTh OGLIENPUHATOE MHEHHE, CIUTA0-
meecss y OGOABLIMHCTBA aKCHOMOH, YTO MAOMHOCMb CBA3AHHOU
.mMamepuu meAi PONOPUUOHAAbHA ux 8ecy. Uro sTO cipaBeaAuBo
AMAS TEA OJHOPOAHBIX, s MpH3HaI0 6e3 KoAaebauus; KTo Mor 6bl
COMHEBATbCs, 4TO B OZHOM KybuuecKOM (pyTe BOAbI BMEIUAETCS
0AHa eJMHMLA Beca W BelLecTBa, a B ABYX — ABE, U YTO ABa Ky6u-
yeckHx (QyTa BO3Ayxa, cxaTeie A0 obbeMa ozHOro Ky6HyecKoro
¢yTa, UMEIOT ABOIHOM Bec ¥ ABOIiHYI0O IAOTHOCTDb BellleCTBa; HHOT-
KyJda He BHUXY, OAHAKO, YTOGbl 3TO OBIAO AOCTATOYHO AOKA3aHO
AMSl TEA Pa3HOPOJHBIX, 4 IPUHSB 3TO Ha BePY, yCMaTpPHUBai0 3JecCh
HECOOTBETCTBHE ABACHHUAM NPUPOAbL. Sl U3DABASAI MOAHOE COTAa-
cHe, KOTAa uuTaio y Bbizaromerocs myxa Mcaaka Holorona: sosgyx
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assensum praebeo, cum apud virum summum Isaacum Newto-
num lego: Aér densitate duplicata in spacio etiam duplicato
fit quadruplus, in triplicato sextuplus: idem intelligo de nive
et pulveribus per compressionem wvel liquefactionem conden-
satis (Princ. Phil. nat. math. def. 1). At iis, quae ibidem sub
finem in sensu generali leguntur: innotescit massa per cor-
poris cujusque pondus; subscribere nondum possum. Siquidem
cum a .particulari ad universale nil inferri possit: idcirco nec id,
quod de homogeneis jure praedicatur, etiam heterogeneis con-
venire necessum est. Quamvis autem (ibid., libr. II, Sect. VI,
prop. XXIV) demonstratio theorematis exhibetur, quo quantitates
materiae ex pondere aestimari debere affirmat; inde tamen in
universum id verum esse non video. Etenim omnis demonstra-
tionis illius vis nititur experimentis circa collisionem corporum
funependulorum institutis. Quae equidem omni cum cura ab eo
facta esse non dubito; verum in hoc negotio vel corpora homo-
genea diversae magnitudinis, vel heterogenea adhibuisse eum,
certissimum est. Si prius; nil theoremate illo verius et demon-
stratione evidentius esse faterer, si in illis notio corporis, homo-
geneitatis notione esset determinata; sin vero posterius, tum
equidem quantitatem materiae in corporibus heterogeneis, quae
ad ea experimenta adhibuerunt, ex pondere illorum aestimavit,
et id, quod demonstrandum erat, jam pro vero assumere susti-
nuit. Fateor id officere nihil legibus, quibus vires corporum
determinantur ex eorum celeritate conspirante cum eorundem
resistentia: quocunjue enim nomine haec veniat, semper apud
mechanicos pondere aestimari solet, qua communi mensura
adhibita, nullum errandi periculum circa determinandas magno-
rum corporum vires timeri potest; verum tamen in explicandis
phaenomenis, quae a minimis rerum naturalium dependent, id
non temere admittendum esse censeo, si non in errore versari
velimus. Adoptata enim in Physicam hac thesi sensu generali
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YABOEHHOIl mAomHocmu 8 YJABOEHHOM ITIPOCMPAHCMBe Jeiaemcst
uemeepHbiM, 8 YMPOEHHOM — UleCMEPHBIM; MO Ke camoe npes-
moAQAI0 JAS CHela UAU TOPOWLKOB, YMAOMHEHHBIX CAHAMUEM
uau npugezeHuem 8 xugkoe cocmosinue (MatemaTuueckue Havara
HaTypaabHOH (urocoguu, onpea. 1).* Ho me mory coraacutbes
C BBICKAa3bIBAEMbIM B KOHlEe OGIIMM 3aKkAOYEHHEM, UYTO Macca
NMo3HAemMCSA MO BecYy KkAXKZO0 meAd.

[lockoAbky HeAb3si yMO3aKAIOYaTb OT YAacTHOro K obwemy,.
TO M HeT Heo6XxoAMMoCTH, 4TOGBI TO, YTO CIPaBEAAHBO YTBEp-
KJaeTCA OTHOCHTEABHO OJHOPOAHBIX TEA, HMEAO CHAY M AASA
pazHopoaHbix. XoTs (ram =e, kH. I, pasa. VI, mpega. XXIV)
AaeTcsA AOKAa3aTEAbCTBO TEOPEeMbl, yTBepaJAawolieil, 4To KoAHue-
CTBO MaTepHH CAeAyeT ONpejeAsiTb IO BEeCy, S BCE-TAKM He
BHAY, YTOObI NOAOKEHHE 3TO GbIAO BepHbIM Boo6mwe. Bces cuna
STOro AOKa3aTeAbCTBa 3MAJAHUTCH Ha ONbITaX CO CTOAKHOBEHHEM.
TeA, obpasyowux MaATHHKH. S| He comHeBalocbh, YTO OHM Npo-
AeAaHbl MM CO BCEIO TILATEAbHOCTbIO; OYEBUAHO, O AHAKO, UTO AAA
HUX OpaAHCb MAM OZHOPOAHBIE TEAA Pa3HOH BEAMUYHMHDI, HAM XK€
TeAa pasHopojHbie. B mepsoM cayuae s coraacuacs 6bl ¢ moa-
HOH MCTHHHOCTbIO TeopeMbl M ¢ yO6ejAUTEABHOCTbIO JOKa3aTEAb-
CTBa, €CAM Obl B HUX NOHATHE TEAa ONPEAEASAOCH YEpE3 IOHsA-
THE €ero OJHOPOJHOCTH; BO BTOPOM Xe€ OKaXeTcs, YTO OH
onpeAeAsA KOAHYECTBO BelleCTBAa B Pa3SHOPOAHBIX TeAaxX, KOTO--
pbie 6paruch AAs ONbITOB, O HX BeCy M NPHHAMAA 3a HCTHHY
TO, YTO CA€Z0BaAO JOKaz2aThb. Sl coraaceH, YTO 3TO He HAHOCHT
HHUKaKoro yiiep6a 3aKOHaM, ONpPEAEASIOLIMM CHAbI TeAa IO UX

' CKOPOCTH COBMECTHO C MX CONpPOTHBAGHHEM; I10J KAKHM O6bi
Ha3BaHHEM HH PaccMaTPHUBAAOCb MOCA€AHEE, B MEXaHHUKE BCIOAY
OHO OlEHHBAaeTCsi 1O BeCcy TeA, M Heuero 6osATbCA OMHGOK.
B ONpeJeAeHHH CHA KPYNHBIX TEA, TaK KaK 34ecb NpHMeHAeTCS
BCIOAY OAHO M TO K€ HM3MEpeHHe; HO s CUMTal0 HEeBO3MOMHBIM
NPHAOKHTD TEOPeMy O HpONOPUMOHAABHOCTH Macchl M Beca
K 06bsCHEHMIO TeX sABAEHHH, KOTOpble 3aBHUCAT OT MeAbYaiIMx
YacTHI] TE€A NPHPOAbI, €CAM Mbl He XOTHM BCE BpeMsi OMOaThCsA.
Tak kak B Qu3sMke NOAOXKEHHE BTO NPUHATO KaK obuiee AAA.
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intellecta, quid sibi non fingere coguntur ii, qui ex natura mini-
morum corpusculorum, qualitates corporum particulares expli-
care aggrediuntur. Non pauca sane, quae inter se pugnant, in
uno eodemque corpore posita, etiam apud cordatos viros legere
contingit, at quae ab ingeniosissima naturae simlicitate abhor-
rent, plurima. Mihi equidem in usu evenit, ut, post consumptam
omnem curam in confingendis corpusculorum figuris, quae et
explicandis qualitatibus corporum particularibus convenirent, et
receptae illi in Physicam thesi non officerent, me omni laboris
industriaeque fructu privari intellexerim. Longum esset enume-
rare singula, quae obstant, quo minus materiam corporum
ubique eorum ponderi proportionalem esse agnoscere possim;
quamobrem nonnulla, quae majoris momenti mihi visa sunt, pro-
pono; et primo quidem dari corpora specifica gravitate maxime
discrepantia, ejusmodi tamen qualitatibus praedita, ex quibus
non obscure colligi potest, densitatem materiae prope eandem
illis inesse. Ejusmodi sunt aurum et aqua inter se comparata.
Quamvis enim haec vicesies fere specifice levior est illo; nihilo-
minus tamen haud obscuris indiciis prodit se eadem, qua illud,
densitate materiae gaudere: praesertim cum vi externa, quan-
tacunque adhibeatur, nequaquam in minus volumen se cogi
patiatur, non aliter quam ipsum aurum. Unde maxime probabile,
ac paene extra omne dubium positum est, particulas aquae mate-
riae cohaerentis immediate se mutuo contingere (interlabens
enim materia, si qua inter cohaerentis particulas esset, vel
levissimae pressioni cederet) adeoque in densissimo fere situ con-
stitutas esse. Porro diversa magnitudo particularum et pororum
in diversis corporibus ad comparandam diversam densitatem
materiae nihil conferre potest, si in singulis eadem figura parti-
cularum, idemque earum situs ponatur; restat igitur, ut ad solam
figurae diversitatem refugiamus, si densitatem materiae corpo-
rum ponderi eorundem proportionalem esse asserere velimus.
Ad fingendam materiam summe densam in corporibus nulla
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BCeX fABAEHHH, TO Yero TOAbPKO He NPHXOAUTCS NPHAYMbIBATb
‘TeM, KTO 6epeTcs O6GbsACHATb YacCTHble KauecTBa TEA, HCXOAA U3
NpUpoAbl MeAbYaimux kopnyckya. Jaxe y alogeli 6oabuoro yma
‘CAYYaeTCA BCTPETHTb HNPHUINChIBAHHE NPOTHBOPEYUBBIX CBOMCTB
OAHOMY M TOMY XK€ TEAY; OYEHb MHOTO Yy HUX TaKOro, YTO COBep-
LIEHHO YYXA0 MyjpeHuwei npocrore mnpupoanl. JAa u cam s,
NOTPaTHB MHOro TpyJAa Ha HM3bICKaHHE QUrypnl YacTuy, o6bsac-
HAOIWlel YacTHbie CBOHCTBAa TeAa M He NpOTHBOpevallell mpuse-
AEHHOHl (PHU3NYECKOHl TEeOopHH, IOHAA, 4TO He MOAYYY HHKaKHMX
NAOZOB OT cBoell mnpuaexHoH paborbl. Joaro 6wiro 61 mepe-
YUCAATb O OTAEABHOCTH BCE, YTO He NO3BOASIET MHe NPH3HATb
HEHW3MEHHYI0 NpPONOPUHOHAABHOCTb MexAy Maccod Tea M HX
BECOM; 1 NpHBEJYy 3J4ech TO, YTO MHE KaxeTcs Hauboaee Baxk-
HpiM. Bo-nepBbix, HMEIOTCA TeAa €aMOro pasAMYHOrO YAEABHOTO
Beca, obArajaiollie TaKHMH CBOHCTBaMM, H3 KOTODPBIX COBEPIIEHHO
SACHO, YTO NAOTHOCTb MAaTEPHUU WX MOYTH OAMHAKOBa. |aKOBBI,
HalpuMep, 30A0TO M BOJa, €CAH HUX CpaBHHBaTb JpPyr c
ApPyrom.

Boaa noutu B ABajuaTh pas Aerdye 30A0Ta, OAHAKO IO NpH-
3HaKaM COBEPINEHHO SCHBIM HMEeT TaKylo Xe NAOTHOCTb MaTEPHH;
U Inpexje BCEro €e, TaK XK€ Kak M 30A0TO, HEAb3A CKaTb
B MeHbLIMA 06beM NpHAOKEHMEeM kaKoii 6bl To Hu 6blAO BHelI-
ueil cuabl. Ha atom ocHoBaHMH mpejcraBasieTcss BecbMa BEpOAT-
HbIM M NOYTH HECOMHEHHbIM, UYTO YaCTHIbl CBs3aHHOH MarTe-
pUM BOJAbI HAXOJAATCS B HENOCPEACTBEHHOM CONPHKOCHOBEHHH
(60 mnporekawwas matepusi, €cAM 6bl TakoBas HaxX0AHAAChb
B’ IPOMEXYTKE MexJy CBSA3aHHbIMH YacCTHUAMH, YCTYNHAA Obl
MaAeilleMy AaBA€HHIO) H CA€AOBATEABHO PaclOAOXKEHDbI, MOKHO
cka3aTp, Hau6oree MAOTHO. 3areM, pasAMYHas BEAMYHHA YACTHL
M Nop B pa3HbIX TE€AaX HHUCKOABKO HE MOXET cojeiicTBoBaTh
npuobpeTeHnio pasAduHii B NAOTHOCTH MAaTepHH, €CAH JOny-
CTHTb, 4YTO B KaxJAOM TeAe (QUrypa M pPaCHOAOKEHHME 4YaCTHUL
oaunakoBbl. HMrtak, npuHAB nNpPONOPUHOHAABHOCTD NAOTHOCTH
TeAa BECy €ro, OCTaeTcsl MpUGErHyTb K pasAuuuio Qurypbl. Jas
TOr0 4TO6bI NMAOTHOCTb MaTEpHH B TeAax Oblaa HanGoAblIeH,

12 Jlomonocos, T. II
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figura corpusculis aptior tribui potest cubica. Sint igitur parti-
culae auri ejusmodi figura praeditae, quamvis ejus pori ipsi
aquae, etiam salinis particulis oneratae, patentes, et flexilis adeo
natura hujus metalli id concedere prohibeant. Sed in quamnam
figuram aquae particulas effingemus? Si ex solidis globulis eam
constare ponemus (quod non solum aquae sed etiam omnium
corporum naturalium atomis convenientissimum esse judico) erit
densitas materiae in auro dupla circiter, non vigecupla. Sin
vero in quolibet globulo cavitatem fingemus, quae solida ejus
crusta decies sit major, ita ut cava et sphaerica corpuscula
aquae ad cubica et solida auri sint ratione densitatis materiae
illius fere ut 1 ad 20; erit crassicies crustae corpusculorum
aquae ad diametrum cavitatis eorundem ut 1 ad 60 circiter.
Quo posito, aqua constabit ex bullulis gracillimis, quae vix
vel levissimae pressioni resistant; cum tamen aqua ingenti vi
adacta, strictissimos metallorum poros penetret potius, quam
vel tantillum volumini suo detrahi patiatur; et aére vi frigoris,
cum aqua in glaciem abit, ex poris ejus in bullas congregato,
stupendoque elatere urgente solidissima bombarda rumpatur
potius, quam illa spacium de suo cedat. Melius equidem firmi-
tati eorum naturam providisse reor, quae tantis viribus oppo-
situra erat. Sed ista uni et alteri qualitati aquae non conveniunt;
at reliquae figurarum species, quaecunque in favorem theseos,
in dubium hic vocatae, fingi possunt, ineptissimae sunt, cum
etiam pelluciditati, volubilitati et omnibus fere aquae qualitati-
bus sunt maxime incongruae. Si itaque aquae particulas ob
invictam firmitatem solidas, ob volubilitatem sphaericas poni-
mus; in ipsa autem ut in auro situm illarum densissimum esse
ex monitis superius concludimus; tum profecto densitatem mate-
riae in auro et in aqua haud multum discrepare inficiandum non
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camMoii mojgxojseil ¢@urypo#i Kopmyckya 6yaeT Ky6uueckas.
Hrak, gonycTuM, YTO YacTHbl 30A0Ta HMEIOT NOAO6HYIO QopMy,
XOTSl €ro mopbl, OTKPLITBIE AAsSl CAMOH BOZAbI, jaxe 3arpyxeHHoOHR
COASHBIMH YaCTHLAaMHM, a TakXke W BIOAHe rubkas mpupoja 3TOro
MeTaAAa M NpENnsATCTBYIOT NpH3HATh »To. o kakylo ¢opmy
npunumeM Mbl uacTHuam Bozbl? Ecan Mbl npegnoroxum, uto
OHa COCTOMT M3 CNAOIWIHBIX IIApukoB (4TO s cyutalo Hauboree
NOAXOAALUKUM HE TOAbKO AAS BOAbI, HO M AASl aTOMOB BC€X NpHU-
POAHBIX TEA), TO MAOTHOCTb MaTepuH 30A0Ta 6yzeT GoAblie
nmpu6AM3MTEABHO B ABa pa3a, a He B jBajuaTtbh pas. Ecam xe
Mbl mpejcTaBUM cefe B KaxJOM LIAPMKeE IOAOCTb, KOTOpas 6yaeT
B AecATb pa3 GoAblie ero NAOTHOH 060AOYKHM, TAK UYTO MOABIE
wapoo6pasHble 4YacTHIbl BOAbI 6YAYT IO NAOTHOCTH MaTepHH
OTHOCUTBCA K KyGUUECKHM CINAOLIHBIM YacCTHIAM 30A0Ta NPUGAH-
suteabHo kak 1 k 20, To ToAluMHA O6GOAOYKH YaCTHL BOABL
6yAeT OTHOCHTbCS K AMaMeTPy HX IOAOCTH NPUOGAM3UTEABHO Kak
1 k 60. [Tpu satom ycaoBum Bojza 6yzeT COCTOATH U3 TOHUAHIINX
Ny3blpbKOB, KOTOPbIE €4Ba OKaXyT CONPOTUBAEHHE JakKe CaAMOMY
cAaboMy JaBA€HHIO, TOrda Kak BOJja, HarHeraemas C BecCbMa
60APLIOH CHAOI, CKOpEe NPOHUKHET B CaMble Y3KHE NOpbl METaA-
AOB, YEM IIOTEPHNHUT XOTs! 6bl HUUTOXKHBIA yliepb B cBoeM o6beme;
M KOrda NpPH 3aMep3aHHH BOAbl BO3AYX U3 €e IOp CHAOIO
XoA04a cobupaeTcs B Ny3blpbKM M AaBMT C BeAnyaiimedi ynpy-
rocTbio, TO CKOpee pa3opeeTcsi npoyHeiimmas 6om6a, uyem Boja
YCTYNHUT CKOAbKO-HM6YAb M3 cBoero npoctpaHctsa. Jymaio, 4To
npupoja Ayume nosaGorurace o mpounHoctn Tex [wactnu],
KOTOpbl€ HaMepeBaAacb IIPOTHBONOCTAaBMTb TakWM curam. Ho
CAEAAHHOE MPEeANOAOKEHHE MPOTUBOPEUYUT AHIIb OAHOMY-JABYM
KayecTBaM BOJbl; OCTaAbHble xe€ BHAbl (QUIYypP, KOTOPbIE MOMKHO
6bIAO 6Bl PEACTABUTH B OAAEPAKKY NOABEPTrHYTOrO 34€Ch COMHe-
HHMIO Te3Hca, BOBCE HENPHrOZHbl KaK HaXOAfAlINecs B IOAHOM
HECOOTBETCTBUH TaKXKe C NIPO3PaYHOCThIO, MOABHAKHOCTDIO H IOYTH
BCEMM APYTMMM KauecTBaMH Boabi. MTak, ecAu Mbl Ha ocHOBaHMM
HENpeoJOAUMOH IPOYHOCTH YacTHL BOAbl 6yAeM CUHTATb HX
CIAOIIHBIMH M HA OCHOBAaHMUM HMX MOABHXXHOCTH IIapoo6pa3HbIMU

12%
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erit. Simili ratione de multis aliis corporibus, ex. gr. de ada-
mante et mercurio, disputare possem, firmitate et gravitate
eorum specifica comparatis; sed cum his propositae thesi contra-
rium possibile potius quam necessarium evincitur; quamobrem
ad ea, quae graviora videntur, propero.

Effectuum phaenomena magis dilucida perspicuaque reddi
cognita illorum causa, nemo dubitat, unde et gravitatis causa
perspecta etiam de varietate specificae gravitatis corporum
exploratum haberi posse, dubitandum non est. Quamobrem
opus est, ut, quantum proposita quaestio expostulat, de causa
gravitatis pauca disseram. Non moror eos, qui gravitatem cor-
porum inter essentialia eorum attributa numerant, ideoque nec
in causam ejus inquirendum esse putant; sed absque omni dubio
cum omnem motum atque tendentiam corporum secundum quam-
cumque directionem in genere, tum etiam gravitatem, quae
species est, ab omni corpore abesse, salva ejus essentia, posse
statuo, non secus ac illam quantitatem motus, quae ex incremen-
tis celeritatis cadentium corporum enascitur. Cum itaque ratio
sufficiens adesse debeat, cur sensibilla corpora potius tendant
versus centrum telluris, quam non tendant; idcirco oportet ut
in gravitatis causam inquiramus. Eam vero vel ex impulsione
vel ex mera attractione oriri necesse est. Impulsione corpora
moveri certissimum est; mera autem attractio in quaestione ver-
satur, nec valida satis argumenta desunt, quae eam ex rerum
natura removent. Quae quamvis Tibi, vir doctissime, nota satis
esse non dubitem, nexus tamen gratia nonnulla hic inserere
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¥ CAEAaeM M3 CKa3aHHOTO Bblllle TOT BBIBOJA, YTO PacCHOAOKEHHE
YyacTHI B BOAE, KAK M B 30A0Te, Hanboree NAOTHOE, TO KOHEYHO
HeAb3si 6yaeT OTpHLAThb, YTO NAOTHOCTD MAaTe€pHH B 30A0TE
H B BoJge pasAuyaercs maro. [logo6Hbim ke o6pasom s mor 6b
paccyxaaTb M 060 MHOrMX ApPYrux TeAax, Hamp., o6 aamase
1 PTYTH, CpPaBHHMBasd HX TBEepAOCTb M YJAEAbHbli Bec; HO Tak
KaK 3THM IIyTEM MOXHO YCTaHOBHUTb AHUIb BepPOSATHOCTb, HO HeE
He0o6X0AUMOCTb YTBEp:XKAEHHs, O0OpPaTHOrO paccMaTpUBAEMOMY
TEe3UCy, TO 51 NEPexoxy K TOMY, YTO NpejcTaBAseTcs Ooree
Ba:KHbIM.

HukTo He comHeBaeTCsi B TOM, YTO SIBAEHMS, NIPEACTABASIOLINE
coboii caeiCcTBUA, CTAHOBATCS sACHEE M IOHATHEE, €CAM NO3HAaHA
X NMpPUYHHA; [O3TOMY HEAb3sI COMHEBAaTbCA M B TOM, 4TO, yCMO-
TPEB NPUYHMHY TATOTEHHs, MOXKHO CUHTATb OOGBSCHEHHBIMH M pa3s-
Auyus B yaeabHom Bece. [losTomy st goaxeH, kak Toro Tpebyer
NOCTaBACHHBIH BONIPOC, KOPOTKO BbICKa3aTbCS O NPUUYKMHE TATO-
TEHUS.

fl me 6yay BcTymath B cmop ¢ TeMH, KTO CYHTAeT TATO-
TeHHe TeA OJHHM H3 HMX CYIIECTBEHHbIX aTpuUOYTOB M mOTOMY
noaaraeT, YTO M HCCAE€Z0BaTb €ro NPHYHHY HET Hajz06HOCTH;
HO s 6e3 BcsAKOro koAeGaHus NpU3HAI0, YTO KaK BCAKOE Boo6lLe
ABHKEHHE M CTPEMAEHHE TeA B KaKOM Obl To HH 6bir0 Hampa-
BA€HHH, TaK U TATOTEHHE, NpeACTaBAsolee co60i pa3HOBHZHOCTD
[rakoBoro], MmoxeT y Bcskoro Teaa 6€3 HapymeHHs ero CYUWHOCTH
OTCYTCTBOBaTb, TOUHO TaK K€ KAK M TO KOAHYECTBO JABHKEHH,
_KOTOpO€ MOpOXJAaeTcs M3 IPUPAILEHHs] CKOPOCTH MNaZaroliHX
TeA. Tak KaK, CA€Z0BaTEAbHO, AOAKHO CYLIECTBOBATb JOCTATOY-
HOe OCHOBaHHE, B CHAY KOTOPOTO OILYTHMBIM TEAAM CBOHCTBEHHO
CKOpee YCTPEMAATbCA K LEHTPY 3€MAH, 4Y€M He YCTpeMASTbCS,
TO INPHXOAMTCS MCCA€AOBATb NPHUYMHY TATOTEHHs. Bosuukath
OHO JOAXKHO AM60 OT TOAYKA, AMGO OT YHCTOrO NPUTKEHHS.
Uro Tera MOryT ABMraThbCA OT TOAUKA, BTO BIOAHE AOCTOBEPHO;
YUCTOE Xe MNPUTSXKEHHEe OCTaeTcid IO0J BOINPOCOM, M HET HeJo-
cTaTKa B JOCTATOYHO BECKHX JOBOJAaX, YCTPAaHAIOIUHX €ro M3
npupoabl Beluell. XOTsA s He COMHeBaichb, 4To Bam, yueneitmwuit
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necessarium esse arbitror. Et primo quidem, si mera vis attra-
hendi in corporibus datur, ad motum producendum illis ingene-
rata sit, necesse est. Verum et impulsione motum in corporibus
produci omnibus manifestum est. Erunt ergo ad eundem effec-
tum producendum duae causae in rerum natura constitutae et
quidem secum pugnantes: quid enim magis contrarium esse
potest merae attractioni quam pura impulsio? Caeterum a con-
trariis causis contrarios effectus produci nemo ibit inficias.
(Ne quis tamen exempla apparenter urgentia contra haec ponat,
ex. gr. animalia aestu pariter ac frigore necari. Causas enim
hic non intelligo remotas, quae dari possunt plurimae, sed proxi-
mam, quae cujusvis effectus debet esse unica, ut mortis cessa-
tio motus sanguinis). Quamobrem si mera attractio motum in
corporibus producit: quietis ergo causa erit impulsio; quod
falsum est: quia impulsio motum in corporibus revera excitat;
adeoque attractio nullum; hoc est nulla datur. Denique ponamus
vim attractricem meram in corporibus dari; tum corpus 4 attra-
hit aliud corpus B, hoc est illud movet sine ulla impulsione.
Unde opus non est, ut corpus A impingat in corpus B, adeoque
nec ut versus idem moveatur necesse est; et cum reliqui motus
ejus secundum quamcunque directionem aliam ad movendum cor-
pus B nil conferre possunt: sequitur ergo corpus 4 in absoluta
quiete positum movere posse corpus B. Ho[c] autem movebitur
versus corpus A; accedet igitur illi novum aliquid, hoc est
motus versus corpus A, qui ante in eo non fuit. Omnes autem,
quae in rerum natura contingunt, mutationes ita sunt com-
paratae, ut si quid alicui rei accedit, id alteri derogetur.
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MyX, OHM ZOCTaTOYHO M3BECTHbI, OAHAKO CYHTAI0 HEOGXOAMMBIM
paau CBASHOCTH [HM3AOkeHHsI] NpUBeCTH 3jecb HEKOTOpble M3
mux. [lpemge Bcero, ecAu B TeAax CYLIECTBYeT YHCTas CHAA
NPUTAXEHUSI, TO HEOOXOAUMO JONYCTUTb, YTO OHA NPHUPOXAEHA
MM AAS NpoM3BoAcTBa ABuxeHus. Ho Bcem usBecTHO, uTO ZABH-
KeHHe TeA mpousBoautca u Torukom. Okamercs cAezoBaTeAbHO,
YTO AAS BbI3bIBAHHA OJHOTO M TOTO K€ CAEACTBHA B NPHUPOAE
CYILECTBYIOT ABE€ NMPHUYMHBI, M NPUTOM IPOTHBOMOAOMKHbBIE OZJHA
apyroii: 160 uTO MoOxeT 6biTb 60A€€ NPOTHBONOAOKHBIM YHCTOMY
npuraxenuio, yem npocroit Toruok? Ho Hukro He cramer orpm-
IaTb, YTO NPOTHBOMOAOXHBIE NPHUYMHbI JOAKHbI NPOM3BOZHUTH
nporuBonoroxubie caeactsust. ([Tyctb He mnpuBogAT mnporuB
3TOTO NpPUMEPOB, KamyILIMXCs MPOTHBOPEYAIllUMH, HAMNp., YTO
KUBble CYILECTBA YMEPLUBASIOTCS OAMHAKOBO XapOM M XOAOZOM.
H60 s 3aech nmogpasymeBaio HE OTAAAEHHbIE NPHYHHDBI, KOTOPBIX
MOXeT 6bITb MHOXKECTBO, a GAMkaHIIyI0O NMPHUYUHY, KOTOpas AAs
KaxkJOTO CAEACTBUS AOAXKHA GbITb € AMHCTBEHHOH, Kak, HallpuUMeEp,
AAf cMepTH TNpexpalienue Kposoo6Gpawenusi). [Tostomy ecam
YUCTOE NPUTAKEHUE NPOU3BOAUT B TEAAX ABHKEHHE, TO TOAUOK
OKaXeTcAs MPUYMHOH INOKOs; HO ITO AOKHO, TaK Kak B Zelcreu-
TEAPHOCTH TOAYOK BO36yXKAaeT B TeAaX JBHKEHHME; 3HAYMT
NpUTAXKEeHHE He BO36yAJaeT ABMAKEHHS, T. €. BOBCE He Cylle-
creyer. Hakonen, npeAnonoxuM, 4To B TE€AaX CyILECTBYeT CHAA
YMCTOrO MpHUTAXKEHUs: Torda 7ero A npursrusaer teao B, 7. e.
ABHAKeET ero 6e3 Kakoro-AM60 TOAuka. 3HAYUT HE HYAHO, 4TO6HI
Tero A yaapurocs B Tero B, a caejoBaTeAbHO HET HEOGXOAM-
MOCTM H B TOM, 4TO6bBl OHO ABHTaAOChH IIO HaNPAaBAEHHIO K HEMY;
a Tak KaK OCTaAbHble JABHUXEHHMS €ro B KakoM 6bl TO HH 6bIAO
APYrOM HaNpaBAEHHHM HE MOT'YT MMETb HHKAaKOTO 3HAYEHHS ZAS
npuBe eHUs B zBMxEHUE Tena B, To oTcioga caeayer, uto Tero A4,
Haxozsach B abcorloTHOM mokoe, gsuxer teao B. [locaeanee xme
6yaeT ABMraTbCA IO HampaBAeHHIO k TeAy A, To ecTb k Hemy
NMpUGaBHTCA HEYTO HOBOE, a WMEHHO JABH:XKeHHe K TeAay A,
KoToporo B Hem paHee He 6biao. Ho Bce Berpeuaowuecs
B NPUPOJE H3MEHEHHMS MPOUCXOZAT TaK, YTO €CAM K YEMY-AH60
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Sic quantum alicui corpori materiae additur, tantumdem dece-
dit alteri, quot horas somno impendo, totidem vigiliae detraho.
etc. Quae naturae lex cum sit universalis, ideo etiam ad regulas.
motus extenditur: corpus enim, quod impulsione ad motum
excitat aliud, tantum de suo amittit, quantum alteri a se moto
impertit. Igitur vi hujus legis motus, qui versus corpus A cor-
pori B accedit, detrahitur ei, a quo corpus B motum illum
acquirit, hoc est corpori A. Sed cum nulli corpori detrahi po-
test id, quod non habet, necesse igitur est, ut corpus A mo-
veatur, si attrahit corpus B, adeoque corpus A in absoluta
quiete positum non potest movere aliud corpus B, quod supe-
rius probatis contradicit. Idcirco aut attractio mera locum in
rerum natura non habet, aut simul idem esse et non esse absur-
dum non est. Ego prius amplector, posterius eis relinquo, qui
omnia fere phaenomena unico vocabulo explicare gaudent. Cae--
terum si instituti ratio permitteret ipsos adire fontes, unde
attractio ad naturam corporum derivatur, et scientiam natura-
lem inundat; liquidior reddi posset, quae hic asseritur, veritas.
Verum id ad peculiarem tractationem reservo. Quoniam itaque
attractio mera nulla esse potest; sequitur gravitatem corporum
sensibilium ab impulsione proficisci, adeoque dari materiam,
quae illa versus Centrum telluris urget. Gravium autem corpo-
rum etiam minimae particulae sunt graves, unde materiam gra-
vificam agere etiam in minimas particulas, poros angustissimos
penetrare liberrime, atque adeo fluidissimam esse debere, mani-
festum est. Haec autem materia in particulas corporum agere
nequit, nisi in illas impingat, impingere autem non potest, quin
illae resistant, hoc est opponant latera sua illi impervia. Hinc.
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HEYTO NpubaBHAOCh, TO BTO OTHHMAEeTCA Yy YEero-ro JApyroro.
Taxk, ckoAbko MaTepuu npu6aBAseTCS KAKOMY-AHGO TEAY, CTOABKO
&e TepseTcA y APYroro, CKOAbKO 4acoB s 3aTpayuMBal0 Ha COH,
CTOABKO € OTHHMal OT 60ADCTBOBaHMS, M T. &. TaK Kak 3TO
BCeOOIINA 3aKOH NPHPOAbI, TO OH PACHPOCTPAHAETCA M Ha Npa-
BHAQZ JBHMKEHHA: TEAO, KOTOpPOe CBOHMM TOAYKOM BO36yxzaer
Apyroe K JABHMXEHHIO, CTOAbKO X€ TEPSET OT CBOEro JBHKEHHS,
CKOABKO coofIiaeT Japyromy, UM AunyTtomy. Hrak, B cuay
3TOro 3aKoHa npubGaBuUBIIEECH K TeAy B jBuxenue no nanpa-
BAEHMIO K Teay A oTuuMaercsi OTTyaa, OTKyAa Teao B npuo6pe-
Taer aT0 ABHxkenue, T. e. or tera A. Ho rak kak nu or kakoro
TeAa HEAb3sI OTHATb TO, YErO B HEM HET, TO He06X0ZAHMMO, YTO6bI
Tero A ABHrarocb, €CAM OHO NPHUTArHBaeT TeAo B, u caegosa-
TeAbHO Teao A, Haxozsch B a6COAIOTHOM IIOKOE, HE MOKET
ABHTaTb JApyroe TeAro B,a 3TO NpPOTHBOPEYHT JOKa3aHHOMY
Bble. TakuM o06pasomM, HMAM UYMCTOE INPHTAXKEHHE He Cylue--
CTBYET B NpHPOJAE, HMAH HE ABASETCA HEAENOCTblO, YTO OZHO
M TO Xe OAHOBPEMEHHO M CyllecTByeT W He cyuectsyer. f npwu-
HUMal0 NEpEOE, a BTOPOE NPEJOCTABASAI0 TeM, KTO paj 4yTh
AM HE BCE ABACHHA OODACHHTD OAHMM €AMHCTBEHHBIM CAOBOM..
Bnpouem, ecan 6bi xapakTep noOCTaBA€HHOH 3azauM IO3BOAHA
06paTUTbCA K CAaMbIM HCTOYHHKAM, OTKYAA NPHUTAKEHHE BHOCHUTCH.
B NPUPOAY TEA U HAaBOAHJET €CTECTBEHHbIE€ HAYKH, TO YTBep-
#Aaemasi 3J€Cb MCTHHa Moraa 6bl cTaTh SICHEE; HO 5i OCTABASTIO
9TO AAs cneuuaipHoit paspaGorku. Mrak, mockoabky nukakoe
YHCTOE NPUTSKEHNE HE MOKET CyILIECTBOBaTb, TO OTCIOAA CAEAYET,
4YTO TATOTEHHE OLYTHMBbIX TEA IPOMUCTEKAET OT TOAYKA, H CAEAO--
BaTEAbHO CYLIECTBYET MaTepHs, KOTOpas TOAKAaeT UX K LEHTPY
seman. Ho Taxectpio o6rajator u meabuaiimmue yacTHupl Tsxe-
ABIX TEA, OTKyAa OYEBHUAHO, 4YTO TATOTHTEAbHAsi MaTepHs.
BO3JeicTByeT Aaxe Ha MeAbYalluMe 4yacTHUbI, BIOAHE CBOGOJHO
NpOHHKAeT B caMble y3KHE NOpPbl H CA€ZO0BAaTEAbHO JOAKHA
6piTp B BeAnuaiimeil crenenn Ttekydyeil. Ho BosaeiicTBoBaTh Ha
4acTHUbl TEA B®Ta MaTepUss HE MOXET HHaye, KakK yAapssich
B HHUX, YA4apATbCS XK€ HE MOXKET 6e3 TOro, 4To6bl OHM OKaSbi—



186 Tpyavt no ¢ppusuke u xumuu 1747—1752 1.

autem sequitur, dari particulas, gravia corpora constituentes,
materiae gravificae impervias, quae in earum superficiem agit.
Quibus ita se habentibus, sit corpus A4 aequale corpori B exten-
sione et densitate materiae, et corpuscula utriusque, in quorum
superficiem materia gravifica agit, sphaerica, simili situ dispo-
sita. Sit denique diameter unius corpusculi corporis A=d,
peripheria ejus=p; erit superficies ejusdem=dp. Porro, sit
diameter corpusculi corporis B=d — e, erit ejus superficies =
(d —e)? p:d. Deinde sit numerus corpusculorum corporis A=a; .
quoniam corpus A4 aequale est corpori B extensione et densitate
materiae, et corpuscula sunt in utroque ejusdem figurae et situs
(per hypoth.), erit numerus corpusculorum corporis 4, ad nu-
merum corpusculorum corporis B, ut cubus diametri corpusculi
corporis B ad cubum diametri corpusculi corporis A, hoc

ad3 .
est=a: 73, adeoque summa superficierum corpusculorum

corporis A erit ad summam superficierum corpusculorum cor-
a

poris B =adp : (d oF X (d— )2p:d=%: +— - Quoniam
autem corpora gravia vahdls muris undique circumsepta et lapi-
deis caveis inclusa nil de gravitate sua amittunt; unde liquet
materiam gravificam poros corporum pervadendo non retardari,
adeoque semper eadem celeritate moveri, et in singula corpus-
cula eodem impetu ruere. In corporibus autem A et B eadem
est quantitas materiae (per hypoth.), adeoque eadem inertia.
Diversitas igitur actionis fluidi gravifici, erit in ratione super-
ficierum, in quas incurrit. Cum vero summa superficierum cor-
pusculorum corporis 4 minor est quam summa superficierum
corpusculorum corporis B (per demonstrata), minorem igitur vim
exercebit fluidum gravificum in corpus A, quam in corpus B,
atque adeo corpus B erit specifice gravius corpore A. In utroque
autem corpore densitas materiae est eadem (per hypoth.), ea
igitur gravitati proportionalis non est. Haec a diversa corpus-
culorum mole necessario fieri debent; sed idem quoque deduci-
tur, ubi corpusculis diversarum corporum diversa figura tri-
buitur. Si itaque gravitatem corporum proportionalem densitati
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BaAM eif CONpOTHBAEHHE, T. €. IPOTHMBOIOCTABASAM ei cBou
6oka, ars mee Henmponuyaembie. OTcioga caeayer, urto cyuwe-
CTBYIOT COCTaBASIIOIHE THKEABIE TE€Aa YaCTHIbI, HENPOHULIAEMbIE
AASl TATOTUTEABHOHi MaTepuH, KOTopas JAeliCTByeT Ha MX NOBEpX-
Hoctb. Ilycte, npu atux ycaosusx, trero A pasno teay B npo-
TSAKEHHEM M IAOTHOCTBIO MaTEpPMU, W YaCTHLBI TOTO U APYTroro
TEAa, Ha MOBEPXHOCTb KOTOPbIX AEHCTBYET TATOTHTEAbHAs MaTe-
pus, mapooGpa3Hbl U HMEIOT OAMHAKOBOE pacnoAroxenue. [lyctp,
HaKOHell, JHaMeTp Kax o# yacTuupl Tera A paBen d, a OKPYXKHOCTbH
paBHa p; Torja ee mosepxHocTb 6yzer paBHa dp. [lyctb, aaxee,
AuaMeTp yacTHgbl Tena B paBen d—e; ee mnoBepxHOCTb 6yzer
paBua (d—e)®p:d. Barem, nyctb uncro wactuy Tena A pasmo a;
Tak Tak Tero A paBHo Teay B nporTsmenuemM u NAOTHOCTbIO
MaTepuH, a YaCTHLIbI TOTO U APYTOro MO YCAOBHIO UMEIOT 0 AUHAKO-
ByI0 ()OpPMYy H OAMHAKOBOE pacCIlOAOKEHHE, TO HHCAO HYacTHY
Tera A 6yAer oTHOCHTbCA K UHCAY 4acTHL TeAa B, kak ky6 aua-

MeTpa uacTuubl Tera B k ky6y anamerpa uwactuybl Teaa A, T. e.

ad3
3TO OTHOULIEHue 6y.4e'l‘ PaBHO a: ‘@‘ , 1 CA€J0BAaTEAbHO CyMMa

nosepxHocTeil yacTuy Tera A 6yAeT OTHOCHTbCA K CyMMe IIOBEpX-
HocTeil yactuy tera B, kak adp : Qi_f:)TX(d_e)z p:d :—Z : d—i: .
A rak KaK TAKeAble TeAa, OTOBCIOAY OKpPYKEHHDbIE TOACTBIMU
CTEHaMH U 3aKAIOYEHHbIe B KaMeHHble norpe6a, HUYEro He TEPSAIOT
M3 CBOEH TAXKECTH, TO OTCIOJa SICHO, YTO TArOTUTEAbHas MaTe-
pusi, NpoxoAs uyepes NOpPbl TEA, HE 3ajepXKUBaeTcs, a Bcerga
ABUXETCA C OAHOH M TOiHi ke cKOpoOCTbIO M O6pylHMBaercs Ha
OTAEAbHbIE YaCTULBI C OAMHAKOBbIM HaTucKOM. Ho y Tea
A u B, no ycaoBuio, 0AHHAKOBOE KOAMYECTBO MATEPUH U CAEZO-
BaTEAbHO oOJjuHakoBass wuHepuusa. Hrak, pasauuue zgeiicrBus
TATOTUTEAbHOH XMAKOCTH 6yJeT ONpejeAsiTbCS OTHOIUEHHEM
IOBEPXHOCTEH, C KOTOpPbIMM OHAa CTaAKMBaeTcsi. A Tak kak, IO
AOKa3aHHOMY, cyMMa NoBepxHocTe#i wactuy Tteaa A menbue,
ueM cymMa noBepxHocTe#l uactun Teaa B, To TAFOTHTEADHAS
XKNAKOCTb 6YZeT BO3JeHCTBOBaTb Ha TEAO A ¢ menbme# curoii,
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materiae eorum ubique volumus; tum aut omnium corporum
particulas fluido gravifico impervias in universum ejusdem molis
et figurae ponere, aut fluidum illud abrogare debemus. Priori
stupenda rerum naturalium varietas obstat; posterius et sanam
rationem offendit et qualitatibus occultis patrocinatur. Super
haec id considerandum venit, quod, si mundum adspectabilem
plenum materia statuimus; materiam gravitate carentem admittere
debemus; alias enim omnia corpora in fluido aethereo nec ascen—
dere nec descendere vi gravitatis possent. At si materiam gravitate
carentem concedimus, necessario a majori concludendum erit,
dari diversas materias gradu gravitatis specificae aliis materiis
cedentes. Quod etiam loquitur analogia aliarum qualitatum,
quibus corpora sensibilia gaudent: quippe lumen cum tolli de
corpore possit, variat etiam gradu intensionis. Sic de sono,
elatere, sapore et reliquis notissimum est.

Si itaque statuere velimus gravitatem corporum specificam
differre pro ratione superficierum, quas corpuscula fluido gravi-
fico impervia eidem opponunt; tum non solum memoratae supe-
rius difficultates sublatae erunt omnes, verum etiam amplior via
aperietur cum ad pleraque phaenomena dilucidius explananda,
tum etiam ad naturam minimorum corpusculorum examinandam.
Etenim posita summa superficierum corpusculorum auri fere
vicesies majore, quam summa superficierum corpusculorum aquae
in aequalibus voluminibus, erit aurum vicesies fere gravius,
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yem Ha TeAo B, u caeazosareabHo Tearo B 6yzer o6iazarth
6oabmMM yaerbHbiM BecoMm, uem Teao A. Ho B oboux Teaax,
0 YCAOBHIO, MAOTHOCTb MAaTEpHH OJHA M Ta %€, CA€ZOBATEAbHO
OHa He NPONOPUHOHAAbHA THKECTH. ITO MO HEO6XOAMMOCTH
AOAKHO OBITb IPH pa3sAMYHONH BeAHUYNHE YAaCTHI; HO TO Xe caMmoe
BbIBOJZUTCA U B TOM CAyYae, KOrja 4YacTHLAM PpPa3sAHYHBIX TEA
npunuchiBaeTcsi pasauuHasa ¢urypa. Hrak, ecam Mbi xotum npu-
3HaTh, YTO TAXKECTb TEeA Be3je NPONOPLUHOHAABHA MAOTHOCTH
MX MaTEPHH, TO Mbl JAOAXKHbBI MAH NMOAOKHUTH, YTO HENpPOHHIIaeMble
AASL TATOTUTEAbHOH XMAKOCTH YacTHUIBI Bcex Boobuwe Ten o6aa-
AaloT OjHOH M Toil xe BeAHUMHOH M (PUrypoil, MAM OTBEPrHyTb
‘TATOTUTEABHYIO XKHAKOCTb. [lepBOMY NpPOTHBOPEUYHT MOpasuTEAb-
HOe pa3HOOOpasne TeA NpPUPOAbI, BTOPOE INPOTHBHO 3ApPaBOMY
CMBICAY M BeJeT K NPU3HAHMIO TAUHCTBEHHbIX kavecTs. Kpome
TOro, HazoO NPHHATb B cOOOpaxeHHe, YTO €CAH Mbl IpH-
3HaeM BHAMMbI MHD NOAHBIM MAaTEpPHH, TO JOAKHBI AONYCTHUTb
H HEBECOMYIO MaTepHio, H60 MHaye TeAa HE MOrAU 6bl HH NOA-
HUMaTbCA, HU ONYCKATbCSH CHAOIO TAXECTH B 3(PUPHOH XKHMJKOCTH.
Ecau ke Mbl npHHMMaeM HEBECOMYIO MATEPHIO, TO, NEPEXOAS OT
60AbLIETO K MEHbIIEMY, NPUAETCS 3aKAIOUHTb, YTO CYLLECTBYIOT
PasANyYHbIe MaTepHM, yCTyNaiollne APYrUM MaTepHAM IO YAEAb-
momy Becy. O ToM ke roBOpHT M aHAAOTHsI NMPOYMX KayecTs,
KOTOpbIMH 06A2JaIOT OLIYTHMblE TE€Aa; TaK, CBeT MoOxkeT O6bITb
OTHAT OT TeAd, HO MOXKET M MEHSTbCS [0 CTENEHN HHTEHCUBHOCTH;
TO ke O6ILEeM3BECTHO U JAS 3BYKa, YNPYrocTH, BKyca M IPOYHUX
KayecTB. '

Ecan mbl, Takum o6pasom, corracumcs NpH3HATb, YTO YAEAb-
HbIf Bec TeA M3MeHAETCS IPONOPUHOHAAbHO IOBEPXHOCTSM,
NPOTUBONOCTABASEMbIM TATOTHTEAbHOH XHAKOCTH HeNpPOHHLae-
MbIMH JAS HEE YacTHUAMH, TO HE TOAbKO GYAYT yCTpaHEHbI BCE
YNOMAHYTbIE BblII€ 3aTPYyAHEHHS, HO U OTKpoeTcs Goaee IIMpO-
Kuif IyTh Kak JAs Ayullero o6bsSICHEHHS BECbMa MHOTHMX SIBAGHHIE,
Tak M AAS HCCAEAOBaHHs NPHPOAbl MeAbuaiimmx wactuu. Jeii-
CTBHUTEAbHO, €CAH NOAOXKHTb, YTO CyMMa I[OBEPXHOCTeH uacTHl
30A0Ta NPHOAM3HTEABHO B JABajUaTh pa3s 6oAblle, YeM CyMMa
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quam aqua, manente eadem materiae densitate. Ne hic autem
mihi objiciatur, poros auri a subtilitate corpusculorum ejus de-
bere esse tam angustos, ut corpuscula aquae, quae ob minorem
ejus gravitatem majora sunt, atque adeo etiam aquae regiae
particulae, eos penetrare non possint; dico aquam regiam ingredi
solum eos auri poros, qui sunt inter corpuscula hujus metalli
mixta, hoc est concreta ex principiis heterogeneis, inter quae
aqua regia non penetrat, alias enim miscibilia auri dissolveret,
adeoque ipsum prorsus destrueret. Porro hujus theoriae auxilio
removetur prorsus illa de igne in corporibus calcinatis fixo
opinio. Quamvis enim nullum sit dubium, particulas ex aére,
super corpus calcinandum continuo fluente, illi immisceri et pon-
dus ipsius augere; verum si experimenta in occluso vase facta
proferantur, cum aucto etiam calcinati corporis pondere; respon-
deri poterit, cohaesione particularum per calcinationem sublata,
latera illarum, quae antea contactu erant occupata, jam libere
fluido gravifico exponi, ideoque . fortius ad centrum telluris
premi. Denique nec inutilem fore hanc theoriam puto ad magni-
tudinis rationem inter corpuscula corporum diversi generis inqui-
rendam, si nempe mixtio, situs et figura illorum aliunde inno-
tuerint. Sed haec exempli gratia producere tantum lubuit.
Plura offerrem, si me jam plus satis prolixum hic fuisse non
viderem. Addo tamen, juxta probata superius aérem multo gra-
viorem aqua esse debere, si quando corpuscula ejus sunt in
situ summe denso. Ea enim sunt minora aquae particulis, quia
poros ejus ingrediuntur.



Mucomo x A. Siiacpy 191

NOBEPXHOCTEH# YacTHI BOAbI B paBHOM oO6beme, TO OKakercs,
4YTO 30A0TO NOYTH B ABajUaTb pa3 TAxeree BOJAbI NPH TOH ke
naoTHocTH MmaTepuu. V1 uTo6bl MHe 3Jech He BO3paxaaH, 4YTO
nopbl 30A0Ta BCAEACTBHME TOHKOCTH €ro 4acCTHL AOAXKHBI O6bITb
CTOAb Y3KHMH, YTO B HHX HE CMOTYT INPOHHKHYTb WYaCTHILbI
BOZAbl, KOTOPbIE, BCA€ACTBUE €€ MEHDbILIETO Beca, HMEIOT GOAbIIYIO
BEAMUMHY, M Jaxe YacTHUbl LapcKOod BOJAKH, S CKaxXy, UTO
gapckas BoAKa IPOHHKAaeT AHIIb B T€ MOPbl 30A0Ta, KOTOpbiE
HaXOAATCA MEXJY CMEWIaHHbIMH 4YacTHIAMH STOTO MeTaAAa,
T. e. 4YaCTHLIAMH, COCTaBAEHHBIMM H3 Ppa3HOPOAHBIX Hauaa,
MexsAy KOTOPbIMH Lapckas BOJKa He INpOHMKaeT, M60 uHaue
OoHa pa3beauHMAa 6bl COCTaBHbIE YacTH 30A0Ta M, CAEZOBa-
- TeABHO, COBeplIeHHO pa3spymmAia 6b1 ero camo. Jaaee, mnpu
nmoMol# 3TOH TEOpPUM COBEPIIEHHO OTBEpPraeTcid H3BECTHOE
MHeHHe 06 OrHe, OCTalOWEMCS B KaAbLUHHPOBaHHBIX TEAaX.
AeficTBUTEABHO, XOTSi HET HHKAKOTO COMHEHHsS, YTO YaCTHULbI
M3 BO3JyXa, HENPEPHIBHO TEKYILEro Ha KaAbLUWHHPYEeMOE TEAO,
CMEMINBAIOTCA C NOCAEAHMM H yBEAMYMBAIOT €ro Bec, OJHAKO,
€CAM yYecTb ONBbITHI B 3aMKHYTOM COCYyJe, IIPH KOTOPbIX TaKke
yBEAHUHBAETCA BeC KaAbUMHHPYEMOro TeAa, TO MOXHO 6yjer
OTBETUTb, YTO BCAEACTBHE YHHUUTOXKEHHS CLENAeHHs YacCTHL
KaAbUHMHHPOBaHUEM, HX IOBEPXHOCTH, paHEE 3aKPbITble B3aNMHBIM
CONPUKOCHOBEHHEM, OKa3blBAIOTCS yike CBOGOAHO MOJBepHxeH-
HbIMH TATOTHTEABHOH XHJKOCTH U MOTOMY CHAbHEE IPUTHETAIOTCH
k ueHTpy 3emau. Haxoney, He6ecnoaesHoil, gymaio s, 6yzer ara
TEOPHSA M AAS MCCAEZOBAHMA OTHOLIEHHSA BEAMYMH YacTHL, NpH-
HaJAeXallluX TeAaM Pa3sAMYHOIO pOoAa, eCAM Ha OCHOBAHHH APYTUX
AaHHbIX CTaHYT M3BECTHbl MX COCTaB, PacloOAOXeHHe M (QuUrypa.
Ho s cuer HyxHbIM npuBecTH 3TO AMIID B KayecTBE mNpuUMepa.
51 npearoxur 6b1 6oabuwe, ecam 6bl HE BHAEA, YTO yXKe pac-
npocTpaHuAcs 3aechb 6onee yem gocratouno. Ao6asalo, oanako,
4YTO COrAaCHO NOKa3aHHOMY BhILIE BO3AYX AOAXKEH GbITb ropasjo
TAXKEAEe BOAbl, €CAH TOAbBKO YacCTHLbl €ro OKaxXyTcs B Haubo-
' Aee TeCHOM pacnoAroxenud. JeliCTBUTEAbHO, €r0 YaCTHIILI MEHbIIIE
YaCTHLl BOAbI, TaK KaK BXOAAT B €€ MOPHI.
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Haec sunt, vir Celeberrime, quae jam per aliquot annos
volvo, quaeque mihi obstant, quo minus ea, quae, investigando
causas qualitatum particularium profeci, in unum systema redi-
gere atque publici juris facere possim. Tuo autem acutissimo
judicio ex hoc labyrintho me extricatum iri non dubito. Accipe,
Vir incomparabilis, ea, qua praeditus es, animi aequitate hasce
meditationes meas, mihique favere perge. Vale.

Dabam Petropoli die 5 Julii stili vet. A. S. 1748.
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Bor, 3namenurtelimnii Mmyx, 4To 51 064yMbIBal0 YK€ HECKOABKO
AeT M YTO He MO3BOASIET MHE INPUBECTH B €JHHYIO CHCTEMY
U ONy6ANKOBaTb PE3YAbTATbl MOMX UCCA€ZOBaHHMH, OTHOCALIMXCS
K NpHYMHaM 4YacTHbIX KavecTB. Ho He commesaroch, uto Bame
OCTpoe cyxAeHHe OCBOGOAMT MeHsA u3 aToro aAabupunra. [lpu-
MUTE, HECPaBHEHHbIi My, 3TH MOHM Pa3MbIIIAEHHS CO CBOii-
crBenHoil Bam Henpegy6exieHHOCTbIO W He ocTaBAsiiTe MeHs
Bamum 6aarockaonspiM pacnoaroxeHueM. ByanTe 320poBbl.

[Terepbypr, 5 uroas, cr. cr. 1748 r.

13 Jlomonocos, T. II
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Theorema

Gravitas corporum non dependet a vi quadam attractrice,
sed a materia gravifica.

Demonstratio®

Incrementa celeritatis motus quae corpora cadentia acquirunt
sunt motus, qui prius in corpore illo gravi non fuerunt adeoque
sunt derivativi. Cum vero ad gravitatem pertineant et ab eadem
causa proficiscantur, a qua nisus corporis gravis ad centrum tel-
luris dependet: patet gravitatem esse motum derivativum, adeoque
ab alio movente dependere. Porro voluntati divinae aut mira-
culosae cuidam virtuti physicam hanc corporum proprietatem
sine injuria in deum et naturam adscribere non possumus, faten-
dum est dari quandam materiam, quae corpora gravia motu suo
ad telluris centrum propellit.

Definitio I®

Motus est continua loci mutatio.

& Bauepxnymo Ponatur corpus grave cadere per spatia a, b, c, d.
Y Bauepxnymo Corpus moveri dicitur.



ITepesog A. M. Boposcrotro

[Toroxenue

TaxecTs TeA He 3aBHCHT OT KakoH-An6o nNpUTAraTeAbHOH
CHABI, HO OT TATOTHTeAbHOHl MaTepui.

AdokaszareabcTBO®

[lpupaigenns ckopocTH ABHxeHHs, npuobperaembie Najaio-
IIMMH TeAaMH, — 3TO JABHXKEHMS, KOTOPbIX JAO TOro B JAHHOM
TATOTEIOILEM TeAe He ObIAO M KOTOpPble, CAEA0BATEABHO, SIBAAIOTCA
npoussozubiMu. Ho Tak Kak OHM CBsI3aHBI C TATOTEHHWEM M NpPO-
HCXOAAT OT TOH Xke caMoil NMPHYHHBI, OT KOTOPOH 3aBHCHT CTpeM-
A€HHE TATOTEIOLIEro TeAa K LEHTPY 3€MAH, TO OYEBHAHO, YTO
TATOTEHHE €CTb ABHXKEHHE NPOM3IBOAHOE M CA€JOBATEAbHO 3aBHCHT
OT Apyroro ABuxyliero [Teaa]. Janree, npunucpiBath 510 (pusnye-
ckoe CBOHCTBO TeA 60:xecTBeHHOH BoAe HAM Kako#M-Aubo uyzoaseii-
CTBEHHOH CHAe Mbl HE MOXEM, He KOLIYHCTBYs NpPOTHB 6ora
U NpuUpojbl; He06X0AUMO NPHU3HATb, YTO CYIIECTByeT HeKasd Ma-
TepHs, CBOUM JBHKEHHEM TOAKAIOILasg TATOTEIOIIHE TEAA K LEHTPY
3€MAH.

Onpeaenrenne I°

JBuxenne ecTb HenpepbiBHOE INepeMelleHHe.

* Bauepxnymo Ilpeanoroxum, 4TO TAroTeiollee TEAO MajaeT, MPOXOAR
npomexyTku a, b, ¢, d.
6 Bauepxnymo T'oBopaT, 4T0 Tero ABmiercs,
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Definitio II

Quies est permanentia in eodem loco.?
Omne quod motus sui initium habet movetur.

Experientia

Corpus grave dum ad telluris centrum fertur, celeritas
ejus crescit. Incrementum hoc celeritatis est motus novus,
qui in nisu corporis gravis non fuit, neque a nisu illo simplici
dependet.

Omne corpus quod motus sui nunc initium habet, movetur
ab alio c[orporle. Sed omne corpus quod vi gravitatis suae
ad centrum telluris fertur, habet motus sui initium.

Omne corpus quod vi gravitatis ad telluris centrum fertur,
movetur ab alio corpore.

Omne corpus quod prius non movebatur et nunc movetur,
habet motus sui initium. '

Sed corpus grave® quod ad centrum telluris fertur, prius
non movebatur et nunc movetur.

Corpus ® grave quod ¢ ad centrum telluris fertur, habet mo-
tus sui initium.

Omnis corporis motus, qui antea in corpore non fuit, ®
hab[et] sui initium, sed incrementum f motus ad T. C. e. g.
prius in corpore gravi non fuit, ergo habet sui initium.

8 Bauepxnymo Motus qui in<tditium habet, habet rationem sui in alio
motu. Mobile.

b Bauepxngmo dum.

¢ Bauepxngmo Omne.

4 epenpasaeno us dum.

® Baueprnymo et nunc est.

f Baueprngmo gravitatis.
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Onpeaerenue Il

[Tokoi#t ecTp npe6biBaHME B OAHOM M TOM xe€ Mecre.”
Bce, uTo umMeer Hayano CBOero ABHKEHHS, ABHUKETCA.

Onwrr

Koraa raroreroigee Tero HeceTcss K LEHTPY 3€MAH, €ro CKo-
pPocTb BospacTaeT. JTO NPHUpPAILEHHe CKOPOCTH €CTb HOBOE ABM-
XKEeHHe, KOTOPOro paHee He ObIAO B CTPEMAEHHHM TATOTEIOLLErO
TéAa M KOTOPO€ HE 3aBHCHT OT STOr0 NPOCTOro CTPEMAEHHA.

Besikoe Teao, uMeroliee HblHe HayaAO CBOEro JABHAEHHS,
Asuxumo Apyrum. Ho Bcsikoe Tero, curolo cBoero TArorenus
Hecylleecs K LEHTPY 3€MAH, MMeeT HayaAaO CBOEro ABHIKEHHS.

Bcesikoe Teno, cnaoio TAroTeHHMs Hecylleecsi K LEHTPY 3€MAH,
ABHAKHMO APYrdM TEAOM.

Bcesikoe Tero, paHee He ABuraBileecs, a HbIHE JBHAYLIeecs,
HMEeT Hayano CBOEro ABHMKEHHA.

Ho tsaroreromwee Tero, Hecyleecs K LEHTPY 3eMAH, paHee
HE JABHMTaAOCb, a Tenepb JABUKETCH. ‘

Taroreromee’ Tero, mecymeecs k UEHTPY 3eMAH, HMeeT
Ha4yaAO CBOE€ro ABHXKEHUA.

Besikoe aBuaeHue Teaa, KOTOPOro B 9TOM TeAe paHee HE 6bIr0,”
UMEEeT CBOe Hayalo; HO, Hanp., NPHPALEeHUsT ABHKEHHUA K LEHTPY
3€MAH paHee B TEA€ HE 6bl]\0, 3HAYUT OHO HMMEET CBOE€ Hayaao.

Besikoe aBuxennme Teaa, HMerolllee HayaAO HbIHE, 3aBHCHT
~oT Apyroro Teaa. Ho aABuxeHMe TAroTeollero Teaa Kk LEHTPY
3€MAM HMEeT HayaAo, CA€JOBaTEAbHO 3aBHUCHT OT JABHXKEHHA
Apyroro rteaa.”

* Bauepxkngmo Jpmienne, HMeiomIee Hawar0, HMeeT CROe OCHOBaHHE
B gpyrom zsmxenun. Jemxymeecs.

¢ Bauepxnymo Besxoe.

® Bauepxnymo u xoTOpOe Temeph B HeM €CTb.

r Bauepknymo Hccaegzysn Aocrymmble WyBCTBAM TeAa, MEI yCMAaTpHBaeM
B HuX <aTpubyrbl B> cBoficTBa ABosiKOoro poga. Ilepeoro poga re, KouX MbI
HMeeM OTYETAMBhIE MJeH H TMOHSITHS,
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Omnis corporis motus qui nunc initium habet,® dependet
ab alio corpore. Sed corporis gravis motus ad centrum telluris
initium habet, ergo dependet a motu corporis alterius.?

Datur materia gravifica. Propos{itio] ips[ius).c
- 1. Quia corpora ad centrum telluris premit.

2. Quia corpora ad centrum feruntur.

2.4 Quia moventur.

Definitio

Motus primitivus est, qui rationem sui in se ipso habet,
sive ab alio motu non dependet.

Definitio

Motus derivativus est, qui ab alio motu dependet.

Axioma

* Quidquid quiescit, illud moveri non potest, nisi ab alio
moveatur.

Theorema

Motus primitivus initium habere non potest, sed ab aeterno
esse ® debet.

Demonstratio

Ponatur motum primitivum non esse ab aeterno, igitur
sequetur fuisse tempus, quo ille non fuit, adeoque mobile

a Bauepxnymo movetur.

b Baueprnymo Corpora sensibus obvia dum perpendimus duplicis gene-
ris <attributa et> proprietates in illis deprehendimus. Prioris generis sunt
quorum ideas et notiones distinctas habemus.

¢ Caosa Propos. ips. npunucanvt mosgnee.

d Hugpa 2 nosmopsemca e pyxonucu.

e Ilepenpasaeno us est,



O raxecru Tea 201

Cywecrsyer TArotuteabHas matepus. Ee npescraBaenme.
1. U60 ona reerer Tera K LEHTPY 3EMAH.
2. U60 Tera mecyTcs K ueHTpY.
2. U60 onu asuxyrcs.

Onpeserenne

Heanque ABHXKEHHE — 3TO TaKoe, KOTOpoe B cebe camom
HMEeeT CBOoe OCHOBaHHe, T. €. He 3aBHUCHT OT Apyroro ABHAKEHHUA.

Onpedearenue

HPOMBBOAHOC ABHKEHHE — 3TO TaKO€, KOTOPOE 3aBHUCHT OT APY-
roro ABHXKEHHA.

Akcuoma

Bce, uto nokouTcs, He MOKET NPUTTH B JBHXKEHHE, €CAH
He 6yJeT ABHHYTO APYTrHM.

[Toroxeunmne

I-IepBuque ABUXKEHHE HE MOXKET HMETb Haqa.’\,a, HO JAOAXHO
CyliecTBOBaTb H3BE4YHO.

AdokasateabcTBO

[Tpeanmoroxum, uyTO NEepBHYHOE JABHKEHME HE CYLIECTBYET
M3BEYHO; OTCI0AA CAeAyeT, uTO ObIAO Bpems, Koraa 3TOro ABH-
KeHHs He ObINO, M YTO ABHAKYLIEECA TEAO NMOKOMAOCh, HO GBIAO
HakoHey Bo36yxJaeno k gBuxenuo. OTCI0Za MOKHO 3aKAIOUHMTD,
4TO 6BIAO HEYTO BHEIIHEE, YTO €ro ABMIaA0, H CAEAOBaTEAbHO
NEepBUYHOE ABHXEHHE He 6bIAO NMEPBHYHBIM, UTO OAHAKO COAEP-
xuT nporuBopeune. [losTomMy Heo6x0AMMO NPHHATD NPOTHUBO-
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quievisfsle et tandem ad motum concitatum fuisse, * unde colli-
gere licet, quod aliquid externum fuerit quod illud moveret,
consequenter, motus primitivus non esset primitivus, quod tamen
contradictionem involvit. Quamobrem contraria sententia assu-
menda est et fatendum, motum primitivum initium nunquam
habere posse, sed ab aeterno durare debere.

Experientia

Corpora gravia dum cadunt,® feruntur motu inaequabili sed
celeritas eorum continuo augetur. Scilicet celeritates ad distan-
tias eam rationem habent quam distantiae ipsae ad quadrata sua.

Hypothesis

Tellus corpora© ejusdem gravitatis attrahit eadem vi, si
fuerint in eadem distantia a centro telluris.

Experientia

In celeritatis incremento corporum cadentium ejusdem gra-
vitatis nulla differentia observatur. Si distantiarum a centro
telluris non magna fuerit differentia, e. g. 20 decemped.

2 Bauepxnymo adeoque.
> Bauepxnymo Celeritas eorum augetur.
° Baueprxnymo gravia.
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IIOAOXHOE YyTBEepXACHHUE U NIPpU3HATb, YTO NEpPBHYHOE JABUKEHHUE
HUKOrjza He MOiKeT MMeTb HayaAa, HO AOAXHO AAMTbCSA HM3BEYHO.

Onmit

Koraa taroreiomue Teaa nagaior, To ABUXEHHE, KOTOPbIM
OHH HeCyTCsd, He PaBHOMEPHO, ¥ CKOPOCTb HX HENPEPHIBHO yBe-
AuuuBaercsi. A MMEHHO, CKOPOCTH HMEIOT TaKOE € OTHOIIEHHEe
K paccTOsIHMAM, KaKoe CaMH pacCTOSHUA K CBOMM KBajpaTaM.

lnnoresa

3emas npursarusaerT® Tera oZHOH M TOH XKe TAKECTH C 0AHOH
U TOil e CHAOH, €CAM OHM HAaXOAATCA HA OZHOM H TOM Xe
PacCTOSHAM OT LEHTPA 3€MAH.

Onmr

B npupamenun ckopocTH mnajalolEx TEeA OAHOH H ToH xe
TAxecTH He HabAlozaeTcss HHMKako# pasmulbl. Ecam pasHocTb
paccTosiHM# OT LEHTpa 3eMAHM HeBeAMKa, Hanp. 20 zecsatu-
pyT{ospix?].

2 Baueprngmo taroreromue.
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ANEMOMETRUM SUMMAM CELIRITATEM
CUJUSVIS VENTI ET SIMUL VARIATIONES
DIRECTIONUM ILLIUS INDICANS.
AUCTORE MICHAELE LOMONOSOW

[AHEMOMETP, ITOKAS3BIBAIOILIMA HAWBOABILLIYIO
BBICTPOTY AKOBOI'O BETPA U OAHOBPEMEHHO
W3MEHEHHUA B ErO HATIPABAEHMHY,
MHUXAUAA AOMOHOCOBA]



Constructio

I

Conficiatur rota alata A [fig. 1], cujus singulae alae a,
numero 16, sint fagineae 24 pollices longae, 2 latae, crassitie
vero lineam unicam haud superantes, atque axi b [fig. 2] infixae

ita, ut situ suo ad axem convergente efficiant angulos 22 % gra-

duum. Majoris vero firmitatis gratia constringantur filo ferreo
duplicato in ¢ et g per ipsas trajecto.

I

Axis b per foramina in summo margine capsulae ligneae BCDE,
cui dimidium dictae rotae includitur, trajectus, cumque rota
motus, dente d rotam aliam F’ duos pedes in diametro haben-
tem et 800 dentibus instructam moveat, quae tympano h axi
suo affixo circumagat rotam tertiam M, dimidii diametri et
dentibus 400 praeditam, cum axe p diametri semipedalis, longi-

tudine vero %seu —;— pollicis adaequante.



Ilepesos M. E. Cepreenro

YcrpoiicTBo

I

Hsrotopum koreco c¢ kpoiabamu A [pur. 1]; xaxzoe
Kpbiro, unciom 16, zeraercs us Gyka, Zaumoii B 24 gioiima,
mupuHo#l B 2, ToAlguHOH He 6GoAbme oaHo#f Aumun. Kpbirbs
BcraBuM B ocb b [pur. 2] Tak, uro ux mrockoctn, cxozsch

K OcH, 06pa3syioT Apyr C APyroM yribl B 22% rpaayca. Aas 60ab-

e NPOYHOCTH KpPbIAbsSI CBSAXEM JABYMA XKEAE€3HbIMH IIPOBOAO-
KaMH, NpoOnyiueHHbIMH 4Yepe3 HUX B C U d.

II

Ocp b, nponylwennas uepes OTBEpCTHA B BEPXHEM Kpae
aepessinnoro  simguuka BCDE, B koTopoM BhiLIEyHOMSHYTOE
KOAECO HaXOAWTCHA 4O MOAOBHHBI, M BpAallaloOlascsi BMECTE C KO-
A€COM, C oMolibio 3y6ua d, NycTb NPHUBOAUT B ABHKEHHE APYToO€
koaeco F' aguamerpom B 2 ¢yrta, cuabxennoe 800 sy6uammu.
d10 KoAeco ¢ mnomowpio 6Gapabana h, yKpeNmA€HHOro Ha ero
OCH, AOAKHO BpalllaTb TpeTbe Koaeco M, noroBuHHOrO zuaMeTpa

¢ 400 sy6uamu, ¢ ocbio p, AUaMETPOM B% dyra u JZAuHOH B %

1
UAH B 3 AloiiMa.
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III

Sint duo elateres e et m, ad tabulas laterales firmati. Prior,
qui fortior est, rotam M ad tympanum h apprimet, pro lubitu
funiculo pgr ab illo removendam; posterior erit flexibilior, et
motum retrogradum rotae F' prohibebit.

\Y

Rotae F' et M tegantur tabula lignea tenui, lateri capsulae
BCDE aequali, et ab omni parte probe muniantur contra humo-
rum impressionem. Ad latus capsulae illius angustius BD firme-
tur perpendiculariter tabula Q, quinque pedes longa, latitudine
vero capsam adaequans, cum incisuris pro lubitu ad machinam
ornandam factis.

\Y

Integra machina firmetur ad vectem CK, cujus pars inferior
perforata est secundum longitudinem instar tubi ad funiculos
recipiendos. Ex L usque ad K sit vectis figurae prismaticae
tetragonae, nempe quantum erit infra fornicem 7'7T; reliquum
erit figurae cylindricae, longitudinis et crassitiei ad machinam
sustinendam et ventorum impetum ferendum sufficientis.

\%

In fornice T'T fiat foramen rotundum, aptumque ad vectem
cylindricum capiendum; muniatur cono perforato GG ad forni-
cem firmato, et cono altero concavo RR, priorem tegente,
atque vecti affixo ita, ut vectis in foramine libere moveri pos-
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I

K 60k0BbIM CTEHKaM npuKpenuM ABe npyxunsl e 1 m. [lepsas,
‘6oAree CUAbHas, NMyCcTb NpHxMMaeT k 6Gapabamy h koaeco M,
KOTOpO€, M0 KEAaHHIO, MOKHO OTOABMTaTb OT HETrO C NMOMOIIbIO
‘HUTH pgr; Bropas, 6oiee rubkas, 6yAeT nmpensrcTBoBaTh o6part-
HOMYy ABHXEHHMIO KoAeca F.

1\Y

Koaeca F' u M zorxubl 6bITh 3aKpbIThl TOHKOH AepeBAHHOH
Zoleukoii, paBHO#i o BeAnunne 6okosoit cropone suguka BCDE,
¥ XOpOWIO 3alMIUEHbI €O BCEX CTOPOH OT BAHSHHMA CbIPO-
cmn. K 6oree yskoii cropome srtoro swmuka BD npuxpenum
nepnenaukyAspHo gocky Q, AAuHOH B naATh QyTOB, Takoi xe
IIMPHMHBI, KaK # SWMUK, C BbIPE3aMH, CAEAAHHBIMM IO KEAAHHIO
AAsl yKpaimesus npubopa.

\'

Beco npu6op npukpenum k mecry CK, HumusAs yacTb KOTO-
Poro NpOAOABHO BbIZOAGAeHA Hanozobue TPyOKH JAAA mpo-
nyckanus ckgosb Hee Hutd. Ot L u zo K, T. e. Ha Bcem mpo-
Taxenuun Huxe onopbl 77, mecT AOAKEH MMETb (OPMY YeThIpex-
rpaHHoifi npusmbl, a Ha OCTaAbHOM NPOCTPaHCTBE — (PopMy
uuAMHZpHYECKYo. JAMHA M TOAIIMHA €ro ZOAXHbI GbITH JocTa-
TOYHBI, 4TO6BI OH NOAAEp:XKHBAaA NpPHOGOP M NPOTHBOCTOAA Ha-
IOpY BETPOB.

VI

B onope 77T caeraem Kpyraoe OTBEpPCTHE, B KOTOPOE BXOZAHUT
UMAMHADHYECKHH INECT; MyCTb OH MOAAEPXKUBAETCH NMPOCBEPAEH-
HbiM konycom GG, npuKkpenAeHHbIM K onope, W cHabxeH Apyrum

NOABIM KOoHycoM KRR, NpUKpbIBaIOLIUM NEPBbIH U NPUKPENAEHHBIM
14 Jomonocos, T. II



210 T pyavi no ¢pusuxe u xumuu 1747—1752 un.

sit circa suum axem, et pluvia atque nix cono concavo RR
a foramine arceatur.

VII

Axi p alligandus est funiculus plt, cera vel pice infectus,
circa eundem ipsum axem volvendus, cujus altera extremitas
circumvolvenda erit rotae A cum gradibus in limbo ejus de-
scriptis, quorum magnitugo, ut et rotae ipsius, praxi erit deter-
minanda, quemadmodum infra docebimus. Index n ad vectem
fixus pro diverso situ rotae gradus ostendet.

VIII

Rota H in capsula lignea NV profunda et angusta sit mobilis.
Peripheriae ejus affigatur tubus vitreus aequabilis, circulari
figura incurvus, cujus lumen sit unicam circiter lineam amplum;
atque impleatur Mercurio ad utramque usque aperturam u et gy,
cum erunt in eadem linea horizontali. Capsula NV habebit fora-
men in k.

IX

Circa vectis inferiorem extremitatem K collocetur receptacu-
lum ligneum circulare X [fig. 3] in 32 loculos lamellis ligneis
tenuissimis discretum aequaliter, ita ut loculo NN spectante
septentrionem, oppositus .S meridiem versus dirigatur, atque
singuli versus 32 ventorum regiones vergant. Partes loculorum o
in angulum acutum versus peripheriam exeuntes sint apertae;®
reliquum, quod ad foramen X extendetur et opertum erit,
distinguatur pictis in modum amusii singulis ventis.

* B nenamnom opurunare owubouno opertae.
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K LIeCTy TaK, 4YToGbl mIEeCT MOr cBO60OJHO XOJZHTb B OTBEpPCTHH
BOKpYT cBoeii ocu, a moAbli konyc RR He NO3BOASIA mpOHHK-
HYTb B OTBEPCTHE JOXKJAI0 M CHETY.

VII

K ocu p npuBsaxeM nNpomuTaHHYI0 BOCKOM HAH CMOAOIO
HuTb plt, HamMaTbIBaOILYIOCS Ha 9Ty OCb; Apyroél koHelw o6moTaem
BOKpYT KoAeca H, no kpaio KOTOPOro HaHECEHBI TPajychbl; BEAH-
yyHa HX, KaK M CaMOTO KOAeca, ONpejeAsieTcsi Ha INpPaKTHKE,
kak aTo 6yzer pasbsacueHo Huxe. (CTperka n, npukpenrennas
K WIECTy, AOAXHA IOKa3blBaTb rpajychbl, CMOTPsS IO TOMY HAM
HHOMY NOAOXKEHHI0 KOoAeca.

Vil

Koaeco H moasuxuo ykpenum B y3koM u TAy6okom Aepe-
BaaHoM siguuke V. K ero mepugepnu npukpenuMm LUAMHApHYE-
CKYIO CTeKASHHYI0 TPy6Ky, HBOTHYTYIO O KPYIY,-C IPOCBETOM
He 6oAbwie oaHO# AuHMH., Ee HanmoAHMM pTyTbIO BIAOTD
40 oboux orsepcTMii u M Yy, Korda OHM OyAyT HaXOAHTbCA
Ha ojHOH# u Toif me ropusonrarpHofl AunnH. fmuuex N cHa6-
XeH OTBepcTHEM B k.

IX

Y uuxneii okoneunoctu mecta K mycTb HaXxoAUTCS Kpyrioe
aepessnnoe smectuaume X [¢pur. 3], paszserennoe Tomuaiimmmu
AEPEBSIHHbIMHA NAGHKaMH Ha 32 paBHbIX OTAEACHHUS TaK, YTO NPOTUB
oraerenus N, obpalenHoro Ha cesep, 6yAeT HaXOAUTbCS OTAE-
AeHue S, KOTOpOe CMOTPMT Ha IOT, U BCE OTAEAEHHs pacloAO-
xenpl mo 32 manpaBAeHMAM BeTpoB. YacTb Kaxjzoro oTaere-
s O mycTp BHIXOAMT K NepHpEpHH OCTPbiM yrioM u 6Gyaer
OTKpbITa; OCTaAbHAsf 4acTb, A0XOAswas A0 oTBepctuss X u 3a-
KpbiTasg, JOAXHA OblTb cHabxeHa 0603HaYEHHEM ONPEAEACHHOTO
peTpa, Hanmoiobue o6o3HaueHuii Ha Komnace.

14*
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X

Omnia denique industria artificis ita aptentur et conjungantur,
ut et ad motum sint prompta et ad impetum aéris sustinendum
satis firma. Magnitudo alarum et rotarum pro cujuslibet arbitrio
et commoditate augeri aut minor eligi poterit. Rotae F et M
ut et tympanum conficiantur ex aurichalco.

XI

Antequam in situ debito inter fornicem firmata fuerit, collo-
cetur haec machina primum in loco, ubi ventus quilibet libere
spiret, et rotam alatam A aequabili rotatione moveat. In distan-
tia centum orgyiarum ponatur meta in ea regione, versus quam
ventus a machina dirigitur, et aéri moto committatur pluma,
quae dum per spatium centum orgyiarum fertur, notetur interea
numerus gyrationum rotae alatae per numerum dentium rotae F'
quam fieri potest accurate, et hac ratione invento numero rota-
tionum illius pro 100 orgyis, quas aér percurrit, numerandae
sunt rotationes pro 500 orgyiis, ut aér nempe percurrat inte-
gram Werstam. His rotationibus absolutis, notetur locus indicis n,
et distantia ejus a puncto, in quo fuit initio primae rotationis,
sumatur pro gradu primo scalae in limbo rota¢ H describendae,
juxta quem reliqui determinari poterunt; ad ejusmodi gradus
certius determinandos possunt etiam datae rotationes pro mil-
liaribus numerari, atque designari.

Usus

Haec machina posita in summo speculae astronomicae, vel
cujuscunjue aedificii editioris 1) implebit vices Tritonis, indi-
cando directionem cujuslibet venti, ita ut tabula Q et integra
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X

Bce, makounen, crapanuneM Macrepa, AOAXHO 6bITb COeAUHEHO
M OpHAZKEHO TaK, 4YTOOBI cpa3y &e NPUXOAWTb B ABHUKEHHE,
n obrajaTh JOCTaToYHOH npPouYHOCTPIO, uTOGBI BBHIAEPKHUBATH
Hamop Bo3jyxa. BeAuunHy KpbiAb€B M KOAEC MOXKHO Bbi6paTh
60ABIIYI0O MAM MEHDIIYIO, CMOTPSI IO MEAAHHIO M 06CTOATEAD-
creaMm. Koaeca F' u M, rak xe kax 6apaban, AOAKHO H3rOTO-
BHUTb M3 AATYHH.

XI

[pexae ueM ycTaHOBHTD 9TOT NpU6OpP B JOAKHOM MOAOKEHHM
Ha omope, ero Hazo IIOCTaBHTb CHaYaAa B TAKOM MeCTe, I'A€ Mor 6bi
CBO6OAHO AyTb M PAaBHOMEPHO ABHUTaTb KOAECO C KpblAbsiMu A
Awoboit Berep. Ha paccroanuu 100 caxen ot npubopa no Hanpas-
AEHHIO BeTpa NOCTaBMM 3HAaYOK M MO BO3AYXY NyCTUM Nepbs.
B T0 Bpems xak onu mpoaeraioT ato npoctpancteo B 100 caxen,
co Bcell BO3MOXHOH TOYHOCTbIO OTMETHM IO YHCAY 3y6UOB
koaeca F uncao o6oporoB KoAeca ¢ Kpbiabsimu. Haiigs takum
obpasom uyucro ero oboporo Ars stux 100 caxen, xoTopble
npoberaet BeTep, HYXKHO OTCYUTATb YHCAO OGOPOTOB JAAfA
500 caxen, T. e. AAst HeAOH BepCTbl, KOTOPYIO NpOGEXHT BETEp.
[To 3aBepmennu 3THXx 060POTOB OTMETHUM IOAONKEHHE CTPEAKH n
M paccTosiHe ee OT TOoH TOYKH, C KOTOpoil Hayaics mNepBbli
obopoT, npuMeM 3a NepBbli rpazyc IIKaAbl, pacmoAaraemoi
no kpaio Koieca [} B cooTBercTBMM ¢ THM MOryT ObiTb ompe-
AeAenbl U octaibHbie. UTo6bl TouHEe ONpejeAHTb 3TH Ipaaychl,
MOXHO Takke CAeAaTb o0603HauYeHHSd JAA H3BECTHOrO WYHCAA

o6opoTos.
Ynorpebarenue

Aror npubop, NMOCTaBAEHHbIH Ha "KpbIlle acTPOHOMHYECKOH
BBIIKM HMAH KaKoro-Hubyab Bbicokoro 3janus, 1) 6yzer HecTH
cayx6y Tpurona,! ykaspiBasi nampasaenue Alo6oro seTpa, IpH
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superiore parte machinae cum directione moti aéris congruente,
angusta capsula NN spectabit eam, unde ventus spirat, plagam,
quae illico ex subjecto amusio innotescet. 2) Rota alata A vento
mota rotas F et M, ad involutionem funiculi plt retardandam
comparatas, movebit simul cum axe p, ope dicti funiculi, rotam H
in capsula NN circumvolvente. Quo fiet, ut pro diversa quan-
titate aéris praeterlapsi diversus quoque numerus graduum
supra indicem n ascendet. Hac ratione, absente observatore,
notari poterit summa celeritatum venti cujuslibet. Absoluta
scala in limbo rotae H descripta, deducatur elater e funiculo pgr,
ut rota M cum axe p moveri possit extra contactum tympani A,
et rota H revolvatur in eum situm, in quo index n ostendit
rursus in scala initium primi gradus; tandem vero funiculus
remittatur; quo facto, rota M cum tympano A in contactu posita
ab eo rursus moveri poterit. 3) Spirante vento, et rota H ex u
versus y vergente, deprimetur lumen y tubi uy, perque id
Mercurius ex tubo in capsulam angustam NN, et ex illa per
foramen k defluet in amusii loculum, qui respondebit regioni,
unde ventus spirat. Et vento variante, Mercurius pro ratione
depressionis luminis y effluet in loculos amusii, regionibus,
unde ventus variabilis spirabit, correspondentes. Scala absoluta
et mercurio in tubulo jam jam deficiente, fiat rotae H revo-
lutio modo superius praescripto, et tubulus uy ope convenientis
infundibuli impleatur denuo Mercurio et foramen k statim obtu-
retur. Ex loculis amusii singulis Mercurius seorsim effundatur
per epistomia z in tubulum ejusdem luminis cum tubulo uy, et
per diversam altitudinem Mercurii, in aequales gradus distri-
butam, notetur ejus diversa quantitas. Ultimo foramen k ape-
riatur, ut Mercurius per capsulam NN in loculos amusii denuo
ex tubulo vitreo defluere possit. Quoniam autem quantitas
Mercurii in tubulo uy gradibus singulis in scala descriptis in
singulis partibus proportionalis est, quod ex constructione patet;
ex diversa igitur quantitate Mercurii in loculis contenti consta-
bit, quantum aéris ex quavis regione dato tempore praeterfluxerit,
atque adeo pro singulis diebus et mensibus, proque integro
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yem gocka (Q M Bca BepxHss yYacTb npubopa 6yAyT MOBEPHYTHI
B HanpaBAeHHM BeTpa, y3kuii xe swuuex NN 6Gyzer cMoTpeTb
B Ty CTOPOHy, OTKyAa AyeT BeTep M KoTopas 6yjeT ompeje-
AATbCA 10 PAacHOAOKEHHOMY BHM3Y KOMIacy.

2) Koaeco c kpbirbsamu A, npusesenHoe B ABUKEHHE BETPOM,
sacTaBUT ABuraTbesi Koaeca F'u M, ycTpoHcTBO KOTOPBIX CAYXKHT
AASl MEAAEHHOTO HAaKPy4YMBaHUA HUTH plf, © OAHOBpEMEHHO OChb
P, Bpallaiollylo C NMOMOILbIO Ha3sBaHHOH HUTH Koreco H B awu-
uke VN. Bcaeactsue aToro, B 3aBHCMMOCTH OT Pa3HOTO KOAMYECTBA
NpOHECLIEroCsi MUMO BO3jAyXa, Haj yKasaTEAEM 71 BbICTYNHUT pas-
HO€ YHCAO rpajycoB. TakuMm o6pa3oM B OTCyTCTBME HabAwja-
Teass 6ydeT oTmewaTbcs cymma ckopocTell Bcex BeTpos. [locae
TOro Kak IIKaAa IO Kpalo Koieca /I 6yaer Bcsa wucuepnaHa,
NPYXHMHY e OTTAHEM HHUTbIO pqr, uTob6bl kKoreco M Bmecte
C OCbI0O p MOTAO ABHMraTbCs, He compuKacascb ¢ 6apabaHom h,
u Koreco H BepHyroch B TO MOAOKEHME, NPH KOTOPOM CTPEAKa
ONISITh MOKA3bIBAET Ha UIKaA€ HAyaAO NEPBOTO rpagyca. 3arem
HATb OTHyCTMM, U KoAeco M, conpukocuysmuch ¢ 6apabanom,
onsATh MoxeT 6biTh MM npuBeieHo B asuxenue. 3) Korga ayer
Betep U KoAeco F nosopauuBaeTcs OT U K Y, TO OTBEPCTHE Y
y Tpy6KM uy onyckaeTcs M uepes HEro PpTyTb BbIAMBAETCSH
u3 Tpy6ku B yskuii swuuek NN, a orryza uepes otsepctue K
CTEKaeT B TOT sALMYEK KoMMNaca, KOTOpbii 6yjeT COOTBETCTBO-
BaTb CTOpPOHE, OTKy4a AyeT Berep. [lpu mepemeHe BeTpa pPTyTb,
B COOTBETCTBHM C HAaKAOHOM OTBepcTHsi Y, OyAeT BbITEKaTb
B ALIMYKM KOMIIaca, COOTBETCTBYIOIUHE CTOPOHAM, OTKy4a 6yAer
ayTb nepemennbii Berep. Korga mkara 6yzer ucuepnana H
pPTyTH B TpyOKE yKe mouTH He ocTaHeTcs, TO Koreco /H Bos-
BpallalOT K MCXOAHOMY NMOAOKEHMIO BbILIEONHCAHHBIM crocobom,
TPy6KY uy HanOAHAIOT BHOBb PTYTbIO Yepe3 COOTBETCTBEHHYIO
BopoHky u otsepctue K ToTyac ke 3arbikaioT. K3 kamgoro
AllMYKA Kommaca PTYyTb 0C060 BbIAMBaeTCA 4Yepe3 KPaHHKK'
B Tpy6KYy Toro xe azuamerpa, 4To M TpybKa uy; mo pasMeyeH-
HO# Ha paBHble rpaaycbl pasHOHl BBICOTE PTYTH ONpPEAEASIOTCS
pasHbie ee KoAmvyectsa. Haxomen, orTkpbiBaior otBepctue K,
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anno a sedulo observatore sine incommodo observari et deter-
minari poterunt directiones et quantitates aéris praeterlabentis,
quod maximum emolumentum meteorologiam colentibus afferre
posse nemo inficiabitur.
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4TOOBI PTYTb U3 CTEKAAHHOH TpyOKHM ONATbH MOrAa CTEKaTb 4Yepes
swuyexk NN B smgnukn komnaca. A Tak kaK KOAHUECTBO PTYTH
B TpyOke uy NpONOpUUOHAABHO YHCAY IpPaAycoB, HaHECEHHbIX
Ha KaxJoH 4YacTH, YTO SBCTBYeT M3 CaMoOif KOHCTPYKIHH, TO,.
CAeA0BaTEAbHO, N0 PA3AHYHOMY KOAHYECTBY PTYTH, HaxoZslleics
B AlIHuKax, 6yjeT BUAHO, CKOAbBKO BO34yXa M C Kakofi CTOPOHBI
NPOTEKAO MHMO 33 AaHHOE BpeMs. lakum o6pa3oM, NpHAexHbli
HabAloZaTeab ¢ YZ06CTBOM MOXET 3aMETHTb M ONPEAEAUTb AAS
KaxXJOro AHs, Mecslla W AAS LEAOTO Troja HanmpaBA€HHSA H KO-
AHYECTBa NpoTekaiowero Bosayxa. Hukro ne cramer oTpmuars,
YTO DTO MOKET NPUHECTH BEAHYAHINYI0 NOAB3Y TeM, KTO 3aHHU-
MaeTCs MeTeOopoAOoTrHeii.
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DISSERTATIO
DE GENERATIONE ET NATURA NITRI

[ANCCEPTALMA
O POKAEHHWH U ITPUPOAE CEAUTPbI]



Tanti est in Chymia principiorum cog--
nitio, quanti sunt principia ipsa in corporibus..

PROLEGOMENON

Inter corpora, quae apud Chymicos salium nomine celebran-
tur, Nitrum est, quod multiplici usu, praesertim vero in pulvere
pyrio stupendo et fulmen imitante effectu eminet. Unde Spagi-
ricos naturae scrutatores maximam operam® in ejus principiis.
explorandis collocasse® mirum non est. Incitabat enim tanti
miraculi cognitio; pulcherrima vero phaenomena operibus socia
et producta salutaria ultro ad labores provocabant. Nec felici
successu conatus caruere: siquidem mixtionem hujus? corporis
et generationis modum multis iisque certissimis experimentis
et observationibus a Chymicis, qui hoc et proximo saeculo-
claruerunt, heroibus, erutum et in aprico positum habemus, nec
quid amplius desiderari videtur, nisi ut ea, quae improbo labore
in lucem et diem produxerunt, concinniore et ad Geometricam
accedente methodo digerantur; praesertim vero elastica vis nitri,
cum carbonibus accensi, quam empirici Chymiae scriptores
intactam ¢ praeterire solent, ex ipsius natura et Physicis experi-

2 B uepnosuxe paboma osaiaasaena Dissertatio de nitro. Ha noasax-
J-it cmpanuyvt vepHosura nanucano incepi 16 januarii 1749.

® Baueprnymo in ejus quam.

® Bauepxnymo concreti.

Baueprnymo non pertaesum est unquam.
® B uepnosuxe inoratam.



Ilepesoa b. H. Menwymruna

CToAbKO ke 3HAYHT AAsl XHMHH [IO3HaHHE
HadYaA, CKOABKO JAsd TE€A — caMhle¢ HadaAa.

MMPEAVUCAOBHE*®

Cpeau Tea, KoTopble XMMHKM Ha3bIBAIOT COAAMH, 0COGEHHO
BblAaeTcs CEAMTPa MHOTOOOGpa3HbIM INpPUMEHEeHWEeM, a ocobeHHO
U3YMHTEAbHbIM, NOJpakalOlHM MOAHHH, JeHcTBHEM, KOTOpoé€
.OHa TPOM3BOAUT B OrHECTpeAbHOM mopoxe. [lostomy neyausm-
TeAbHO, YTO CIArMpHKH,! HMCCA€ZOBAaBIINE NPUPOAY, NMOAOKHAH
.OrpOMHBI# TpyA Ha u3yyeHMe HayaA cerutpnl. Mx mnobyxaaro
K BTOMy CTPEeMAEHHe MO3HATb TaKO€ YyA0; a CONYTCTBOBAaBIIHE
MX TpyAaMm npeKkpacHeiiline SBAEHHS M MOAe3HbIe INPOAYKTHI
TOAKaAM MX K JAaAibHeiimum paboram. M mombitku ux me ocra-
Auch OesycnemHbIMH: B HacTosllee BpPeMs cOCTaB M cmocob
poXJEHHA STOTO TeAa PacKpbiTbl U OCBEI€Hbl MHOTHMH
BecbMa TOYHBIMH ONBITAMH M HabGAIAEHHAMH repoeB XHMHH, PO-
CAZaBMBIIMXCA B 3TOM M npouweamux Bekax. K kasarocp 6bi,
yro Heyero OoAblIe xeAaTb, — pasBe, 4TOGbI PpPe3yAbTaTBI HX
BEAHKHX TPYAOB, BBISCHHBIIMNX 3TO, ObIAM CHCTEMaTHYEeCKH pas-
pa6oranbl Goree CTPOHHBIM, NPHOAMKAIOIIMMCS K TreoMeTpHue-
CKOMY, METOZOM; acobeHHO ke, uTOObl YNPYroCTb CEAHTPBDI,
cropamwlgeii B CMECH C YIrAeM, KOTOpOHl XHMHYEeCKHEe NHCAaTeAH-
SMIUpPUKH OOBIKHOBEHHO M HE 3aTparuBaiT, 6blra 06bsACHEHA

& B uepnosure paboma osarrasiena Juccepragus o ceaurpe. Ha no-
aax I-ii cmpanuybl uepHosuxa wanucano Hauarto 16 smBaps 1749.
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mentis explicetur.® Quamvis autem utrumque arduum esse videa-
tur, cum nec ad mixtionem et generationem ejusmodi corporum
explicandam ulla principia in generali Physica hactenus consti-
tuta sint, nec multa Physicorum experimenta cum desiderato
successu® in¢ Chymicis adhibita reperiantur; nos tamen maxi-
mam partem Chymiae, propriis ejusdem fundamentis, in Physi-
cam vixdum receptis, innixam,? scientifico rerum contextu exponi
posse existimamus et Physicas veritates cum Chymicis conjungi,
eoque abditam corporum naturam® felicius aperiri posse non
dubitamus. Connexis severiore inter se methodo Chymicis
veritatibus, ita ut pateat, quantum una per alteram explicari
aut demonstrari possit, ipsa per se scientia erit Chymia; tandem
vero clarius perspici poterit, quid reliquae naturalis scientiae
partes ad illam illustrandam conferant, quantumque ipsa mutuum
illis officium praestet. Quo facto praestantissima haec doctrina
nobile membrum in corpore Physico tandem constituet.

Horum specimen dare in concinnando isto opusculo consti-
tuimus, idgue circo primum mixtionem et genesim nitri ex chy-
micis fundamentisf{ deducimuis, ac tandem cum illius natura
Physica phaenomena conjuncta ad elasticam ejusdem vim expli-
candam adhibemus. Hinc tria resultant capita: primum, quo
in mixtionem nitri inquiritur: ea enim cognita, generationem

@ Bauerxnymo <Quod quamvis) Id omnino quamvis arduum esse videatur,
cum hac ratione mixtio et generatio nitri explicata inter physices cepita
referenda putetur, nos tamen maximam partem chymiae propriis ejusdem
fundamentis innixam geometris usitato rerum contextu exponi posse existi-
mamus. Ha noasx npomus caoe maximam partem npunucaro u mawxe
saueprnymo quod nemo eruditorum hactenus consecutus est.

b Baveprnymo a quopiam,

¢ Baueprnymo physidis.

a Baueprnymo geometris usitato.

® Baueprnymo <facilius investiga[ri]> facilius <patefi[eri]> aperiri.

t Baueprnymo experimentis.

'
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HCXOAS M3 INPUPOABI CaMO# CEAHTPbl U U3 (PU3HYECKHMX ONBITOB.”
XoTs M TO M Apyroe Kaxercs TPYAHbIM, TaK KaK A0 CHX MOp
He 3aA0:X€HO HHKAaKHX OCHOBaHMHA B o0luell Qu3MKe AAA 06biAcC-
HEHUS POXJAEHUSA H COCTaBa TaKOro poja TeA, X MaAOo MOKHO
HaliTH yZayHbIX NPUAOXKEHHH (PHU3MYECKHX ONBITOB K XHMHMH,
MBI TeM He MeHee CYMTaeM BO3MOXHBIM® B HayuHolf cBAzM
H3AOXKHUTb HaHGOABLIYIO YAacTb XHMHH, 06OCHOBaB ee Ha COOCTBEH-
HbIX ee NOAOKEHHAX, NPUHATHIX HEJABHO B (U3UKE; Mbl HE
COMHEBAaeMcs, YTO MOXKHO Aerye pacllo3HaTb CKPBITYIO INPUPOAY
TEeA, €CAM Mbl COEAWHMM (DM3MYECKHE MCTHHBI C XMMHYECKHMH.”
A korga Bce xumuueckue HCTHHBI 6yayT ob6beiuneHol 6Goree
CTpOrMM MeToj0M H O6yjeT sACHO, HACKOAbKO OJHA HCTHHA
moxeT 6biTb O0ObsACHEHA HAH BbiBejeHa M3 JAPYyroil, To XHMHSA
cama no cebe 6yaer Haykoil; W MoxHO 6yjeT HakoHel Goaee
SICHO BUAETb, YTO AAIOT pPasHble OTAEAbl JAPYIrUX €CTECTBEHHBIX
HayK JAAsl ee BbIsICHEHHS H HAacKOAbKO OHa caMa OKa3biBaeT
Ty #xe ycayry um. [locae aroro Takoe xopomo pazpa6oraHHOE
yueHHe CAeAaeTcs NOYETHBIM YAEHOM coobllecTBa (pH3UUECKHUX
HayK.

Mbt xoTtum ZaTp Oo6pasuMK Bcero 3TOro B MNpejAaraeMoM
NpOU3BEAEHHH M AAS TOTO, BO-TIEPBbIX, BbIBOAUM U3 XMMHUYECKHX *
NOAOKEHHMH COCTaB M PpPOXJAEHME CEAHTPBl, a 3aTeM HNPHMEHAEM
(pu3MUeCKHe SIBAEHUs], CBA2aHHbIE C €e INPUPOJOI0, AAS 06bsac-
nenus ee ynpyroctd. OrTcioda mpoucTekaloT Tpu raasbl: B Iep-
BOH Mbl H3yYyaeM COCTaB CEAUTPbI; BBISCHHB €ro, Mbl CYMTaeM
y&e HeTPpyAHbIM OODBACHHTb pOXJEHHE e€e, UYTO COCTaBAAET
npeAMeT BTOPO#i raaBbl; B TpeTbedi rOBOpH1ICA O B3PbIBHO# CHAe
CEAUTPBHI.

* Bauepknymo Xora 3To kamercs TPYAHBIM, TaKk Kak Takoe oGbscHeHHe
cocraBa M 3apOXsJeHHsS CeAHTPH AOAXHO GBITh OTHeCEHO K OZHOH H3 raab
¢u3uKH, Bce Xe Mbl moaaraeM, 4To 6OAbmas WacTh XHMHH MOXeT GHITb
HSAOKEHa, HUCXO0AS U3 ee co6CTREHHHIX OCHOBaHHH, B NPHHATOR y reoMeTpoR
nocaegoBateapHoctn Bemmeil. Ha moasx mpunucamo u mawie sawepxHymo
Yero elge He ZOCTHr HH OJHH M3 yUEeHHIX.

6 Bauepxknymo B reoMerpuueckoi.

® Bauepxnymo dKcepUMEHTOB.
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ipsius non ita arduam explicatu fore censemus, quam ideo
in altero capite® enodamus. Tertium caput expansivam nitri
virtutem exponit. Fundamenta vero Chymica, quibus explicatio-
nem hujus thematis superstruimus, sequentia sunt.

Fundamentum I®

Corpus mixtum ex illis miscibilibus constat, in quae
resolvitur per Analysim et ex quibus per Synthesim compo-
nitur.

Asserti veritas ex idea totius et partium clarissime percipitur,
nec demonstratione ulla indiget. Monemus tamen in Chymicis
Synthesim nonnunquam® certiorem esse Analysi, imo solam
ad demonstranda miscibilia sufficere. Illam vero in mixtis, quo-
rum miscibilia ipsa sunt corpora mixta, nonnunquam pro ratione
mediorum, quae ad miscibilia secernenda adhibentur, non ita
esse tutam, cum pro eorum diversitate diversa miscibilia exhi-
beat. Ita destillatione vegetabilium longe alia miscibilia eliciun-
tur, quam quae eorundem fermentatio s'stit. Verumtamen cum
synthesi concurrens non parum auctoritatis illi adfert, magnam
acquirit sibi.

a Bauepxnymo recenseamus.

b Bayepxnyma nepsonavarsman peZaruua:

Corpora mixta omnium <naturae)regnorum naturae
constantex iisdem miscibilibusetdifferunt sola mix-
tione. Veritatem hujus theseos ut quotidiana experientia, ita quoque
fidissima experimenta chymica manifesto indicant. Vegetabilia enim per
nutritionem in animalem substantiam transmutari nemo dubitat; et <a hac)
plantarum vegetationem animalium excrementis et ipsis partibus eorum
putrefactis promoveri notissimum est; mineralium per carbones animales
et vegetabiles ex calcibus in pristinam formam reductio, sulphuris ex acido
@li per carbonum admixtionem regeneratio, ex plantarum cineribus elicita
metalla, lapidum in visceribus animalium concretio, vitrificatio cinerum
ex regno animali et vegetabili, omnium vero corporum exhalationes
a calore, fermentatione et combustione profectae, per aérem diffusae plan-
tis atque animalibus absorbtae et in succum et sanguinem conversae
<misc. ..> principiorum per omnia naturae regna palam loquuntur.

¢ Bauepxnymo tutiorem.
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XuUMHYECKHE MOAOKEHUsI, HA KOTOPBIX Mbl CTPOUM pa3BUTHE
yKa3aHHO# TeMbl, TaKOBbI:

[Moroxenue I*

Cmewannoe mero CAOXKeHO U3 mMeX COCMABAAOUUX, HQ
KOmopble OHO pPASAGIAENCS QHAAUS0M U U3 KOMOpblX o00pa-
3Yyemcst CUHME30M.

CrnpaBeAMBOCTb STOrO BIOAHE OYEBHAHA U3 NPeACTaBACHHS
O IeAOM H €ero vuacTsax u He TpebyeT Kakoro-au6o Jokasa-
TeAabcTBa. HamoMHMM AMIIb, YTO B XMMHH CHHTE3 HEpeAKO 6oaee
AOCTOBEpPEH, YEM aHAAM3, U Jaxke TOAbKO OH OJAWH AOCTATOYEH
AAA TOKa3aHHMS COCTABASIOIUMX; aHaAM3 XK€ HE CTOAb HaJEXeH
0O OTHOWIEHHIO K CMEIIaHHbIM TEeAaM, COCTABASIOLIUE KOTOPbIX
caMM NpPEACTaBASAIOT co60i0 CMewmaHHbIE Teaa: coobpasHO C pas-
AHYHEM CPEACTB, NPHUMEHAEMbIX AAS Pa3AEAEHHS COCTABASIOILHX,
MOryT 6biTb O6Hapy)eHbl pa3sAMYHbIE COCTaBAsiOWUe. Tak, NMpH
CyXOii NeperoHKke pacTeHHHl H3BAEKalTCAd JaAeKo He Te cocTa-
BASIOIUME, KOTOpble o6GHapy:xuBaeT ux c6paxusanne. Ho B coue-
TAHHM C CHHTE30M aHaAM3 NPHAAET €My HEMaAO BEca M MHOTO
npuobperaeT caMm.

2 Baueprxnyma nepsonavaivnas pegaxuyus CMemanHbie TeAaBCeX
MapcTB MPHPOAB COCTOAT M3 OZHHUX H TeX Xe cCOCTaB-
AAIOMUX U PasAMYIalTCA TOABKO HX cMememnunem Herun-
HOCTb STOTO MOAOXEHHS ABHO NOATEEPXKJaeTcs KaK IMOBCEAHeBHLIM OMKITOM,
Tak H AOCTOBePHeHRIIMMH XHMHUeCKMMH dKcmepuMeRTaMH. HuxTo Besp =He
cOMHeBaeTcs, UTO PAacTHTeAbHHe BelleCTBa B mHpolecce NHUTAaHUsA NpeBpa-
malTcs B XMBOTHYIO CYGCTAaHIMIO; a NPOHSPAcTAaHHIO pacTeHHH, Kak 3TO
06TIeHsSBECTHO, CHOCOGCTRYIOT OT6POCH XMBOTHBIX M caMble HMX pPa3AO0XKHB-
mHecs wacTH; O [cMemeHmn?] HawaA npAMO rOBOPAT BOCCTAHOBAEHHE
B MepBOHAaYaAbHYI0 (OPMYy MaTepHAAOB M3 H3BecTell Uepe3 XHBOTHblE H
pacTHTeAbHbIE YTAH, BOSpOXJeHHe cepbl H3 CepHOH KHCAOTH Uepes NpHMe-
IMBaHHe Yrieil, H3BAeUeHHe MeTaAAOB M3 30AHl pacreHHuH, BhHIpacTaHHe
kaMHell BO BEyTPEeHHOCTAX XHBOTHDBIX, OCTeKAOBBIBAHHEe 30AB XHBOTHOTO H
PacTHTEABHOrO HPOUCXOXJACHHsH, HCIADEHHsS BCEX TeA, BbISHIBAeMble TEMIAO-
Toit, 6poxenneM M CKHraHHEM, PacHpOCTPaHIOIIHECH MO BO3JAYXY, HOTAO-
IMaeMble pacTeHHsIMH K XHBOTHBIMM M IpeBpaljaloliHecsi B COK H KPOBb.

15 Jlomomocos, T. II
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Fundamentum II

Inter principia homogenea et corpora mixta, eodem prin-
cipio magis abundantia, datur mutuus quidam consensus,
quo lubentius inter se, quam cum heterogeneis, combinantur
et juxta se invicem serpendo permiscentur; qui tamen a mera
cohaesione differt, cum per eam particulae in contactu positae
solum constringantur. Hac ratione aquosa cum aquosis, oleosa
cum oleis, vitrescibilia cum vitrescentibus, metallica cum metallis.
avidius combinantur.® Contra vero heterogenea quamvis inter
se satis cohaereant (ut in aquae guttis, oleo delibutae tabulae
et ad terram pronae adhaerentibus, satis magnis,® videri potest),
tamen particulae eorum aegre se mutuo penetrant et vix com
binari possunt.® Hoc autem quo modo concipiamus, paucis.
hic depingere alienum esse non judicamus, praesertim cum
in quibusdam hypothetice interius? explicandis id adhibeamus.
Particulas corporum per contactum cohaerere, in confesso est
apud omnes. Ex Boyleanis vero animadversionibus easdem
intestino motu gaudere omnes constat, quem motum in quibus-
dam progressivum, in omnibus autem gyratorium existere,
peculiari tractatione, magnis viris probata et mox publici juris
facienda,> demonstramus. His ita comparatis, sit particula C'
[fig. 1] per contactum adhaerens superficiei AB corporis
alicujus. Moveatur circa axem suum motu gyratorio ex a versus.
b; tum si inter superficies in contactu £ nulla exoritur fri-
ctio, corpusculum C movebitur in gyrum ad contactus punctum

¢ Ha noasax npunucawo [ogHo caoso Hps6] Bce cMemeHMe KBacHTb.
Hoc modo virulentia etc.

b Bayeprnymo perspi[cil.

¢ Bauepxnymo Hoc autem ut ab occultarum qualitatum specie alienum
¢sat[is]> esse ostendamus, clarius naturam catholici hujus phaenomeni
explicemus, sequentia subjungimus. Jaaee geco mexcm go rxornya Fundamen-
tum Il & uepnosure saueprnym.

4 B uepnosure inferius.

® B uepnosure caosa magnis viris probata et mox publici juris faci-
enda sauepxHymbl u emecmo Hux nHanucaro jam publici juris facta.

'
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[Toroxenue I

Mexzy oiHOPOAHVIMU HAYAAAMU U CMEWAHHBIMU MeEATMU,
cogepmawumu 8 60rbwom koiuwecmse oJHG U MO Ke HAUAAO,
uMeemcs HexKoe 83aUMHOe COOMBemcmsue, 8 CUAY KOMOpoo
OHU OXOMmHee COeJUHSAIOMCS MexAY Co60I0, UeM C UHOPOZHLLMU
meaamu, u, MPOHUKAST 0ZHO 8 ApYyloe, 83QAUMHO COeJUHSIOMCS.
Imo coegunenue omaiuuaemcs om RpPOCMO0 CUeNTAeHUS, MaK
KaK npu MomMowu NocrAefHer0 CB8sI3b18AIOMCS MOAbKO HACMULDL,
npusgejeHHvle B8 COMPUKOCHOBeHUe. Takum 06pa3oM, BOASAHHUCTDIE
Tera GoAee kajZHO COEAMHSAIOTCH C BOASHHCTBIMM, MaCASHUCTbIE —
C MacAaMH, CTEKAYIOIIHECS — CO CTEKAYIOLIHMHCS, MeTaAAHye-
ckue —c mertaaramu. Hao6opot, HeogHopoaHble Tera, xoTa 6bl
OHH AOCTATOYHO CHAbHO NMPHCTaBaAM APYr K Apyry (kak MoxHO
BHJAETb H3 JOBOAbBHO KPYNHbIX KameAbKaxX BOAbl, NPHCTAIOLIUX
K NMOCTaBAEHHOH HAaKAOHHO JOCKe, HATEpPTOH MacAoM), Bce ke
JacCTHIbl MX He CKAOHHbI KO B3aHMHOMY IIPOHHKHOBEHHIO H €jBa
moryT coeaunsitbes.” Cunraem ymecTHbIM omucaTbh 3Jech BKpaTIe,
Kak Mbl 3T0 cebe mnpeAcTaBAsieM, TaK KaK IpUAAraeM 3TOT
NPUHUUI THNOTETHYECKH JZAsi Ooaee raybokoro ob6bscHeHus
HEKOTOPBIX BOINPOCOB.

Bce npusmaior, uto uacTHUBl TEA CUENAAIOTCA APYr C Apy-
roM npu B3auMHOM npuxkocHoBeHud. W3 nabarosennii Boiirs
BHAHO, 4YTO BCE€ YacTHLbl 06AajalOT BHYTPEHHHM JABHKEHHEM;>
Mbl ZOKa3blBaeM B OTJAeAbHOHl Jgucceprauun, ozobpeHHO# BeAn-
KMUMH MyxaMu? M B CKOpOM BpeMeHH uMeoweH 6biTb omy6AMKO-
BaHHOH,’ YTO HEKOTOpble M3 WYACTHI HMEIOT MNOCTyNaTeAbHOE
ABHXKeEHMe, Bce— BpaluaTeAbHoe. Teneps nyctb [@ur. 1] vactuga C
6yaeT mpucraBaTb NyTeM CONPUKOCHOBEHMS K noBepxHoctu AB
Kakoro-au6o Teaa. [lyctp oHa ABumercs okoAo cBoeit ocu

% Bauepknymo Urobm mnokasaTp, kak 3TO UYKAO NPeZCTABACHHIO.
O CKpHITHIX KadeCTBaX, H siCHee PaCKphITb HPHPOAY 3TOro Bceobmero siBAe-
HusA, MBI Z06aBuM ciezyomee. Jaaee gece mexcm go wxonua Iloaomenusn IT
8 uepHoguKe SaiepKHym.

9 B uepnosuxe caosa 0z06peHHOMN... omy6AMKOBaHHOR SauepkHynvL W
8MeCmo HuUXx HanucaHmo yxe omybaukoBaHHOM.

*15
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E superficiei AB, nec progredietur versus B. Contra vero
si in contactu superficierum exoritur frictio, tum, vi motus
intestini urgente? particulam in gyrum et cohaesione® continuo
constringente,® particula C juxta superficiem AB versus B move-
bitur et porum, quem primum satis patentem inveniet, ingredietur.
Hac ratione et particulae corporum,? quae se mutuo fricant,
juxta se invicem serpent et situm mutabunt, quam diu violen-
tior vis cohaesionis intestinum motum non adeo infringet. Contra

A

.7732

5 o

vero, nulla frictione vel admodum exigua inter particulas exis-
tente, ejusmodi mutatio vix aut ne vix quidem subsequitur.
Homogenearum particularum superficies magis inter se convenire,
quam heterogenearum, adeoque asperitates earum, a quibus
frictionem proficisci ponimus, magis inter se congruere, verosi-
mile est. Ponamus itaque, homogeneas particulas asperitatibus
in modum rotarum dentatarum congruere; in heterogeneis vero
ob diversam prominentiarum magnitudinem id haud obtinere.
(Homogenearum particularum superficies in contactu repraesen-
tat fig. 2, heterogenearum vero fig. 3). Tum non arduum erit
concipere, qua ratione particulae homogeneae, cohaesione con-
strictae et motu intestino gyratorio agitatae, juxta se invicem

2 Baueprxnymo corpusculum.

b Bauepxnymo utramque superficiem.
® Bauepxnymo corpusc[ulum].

4 Bauepxngmo molliorum.
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BpallaTeAbHbIM JBUKEHHEM OT a K b; TOrAa, €CAM MEXAY IMOBEPX-
HOCTAAMM B TOYKE CONPHUKOCHOBeHMA E He BO3HMKaeT HHMKaKOro
tpennus, yactuga C 6yzeT BpamaThcsi y TOYKM CONPHKOCHOBE-
sus E nosepxmoctu AB u ue npoasumerca x B. Hao6opor,
€CAM B TOYKE CONPMKOCHOBEHHS NAOCKOCTeli BO3HHMKaeT TPeHHe,
TOTAa NOA BAMSHHEM BHYTPeHHe# CUAbL ABHmeHHs, No6ymjzaio-
et yacTHUbl K BpalleHWIO, U CUENMAEHHs, NMOCTOSHHO YAEPAH-
paromero ee, yactuua C 6yser aBuratbcs mo nosepxuocta AB

A

~e

-

Pue 2 e s
Pz e, > )

no HampaBAeHui0O K B u Bofiaer B nepmylo, AAfA Hee AOCTATOYHO
6oabmyio nopy. [lo sroif npuumHe u YacTHUBI® TeA, B3aUMHO
TpylUHeCs, NepeABUTAIOTCS OTHOCUTEABHO APYr APyra M IepeMe-
HSAIOT CBOE NMOAOXKEHHE, NOoKa 6onee 3HAUMTEAbHAs CHAA ClelAe-
HHS He CAeAaeT HEBO3MOXHBIM BHyTpeHHee ABmmenue. Haobo-
POT, €CAM MeXkAy YacTHLAMH HeT TPEHHS HAM HMeeTCH AHIIb
KpaliHe He3HaYHTEAbHOE, TO TaKOrO POAA SIBAEHHE IIOYTH COBCEM
HMAM COBCEM HE BOCIOCAEAYET.

INpeacraBasieTcs BepoATHDIM, YTO NMOBEPXHOCTH OAHOPOAHBIX
yacTH 60Aee NMOAXOAAT APYr K APYry, YeM PasHOPOJAHbIX, H
MOSTOMY IIEPOXOBaTOCTH HX, OT KOTOPbIX, Kak Mbl IIOAAraem,
NPOMCXOAMT TPEHHE, AyYIIE COBMEIIalOTCs APYr C APYToM.
Hrak, asonycTuM, uto O0AHOpPOAHBIE YacTHLbl COBMEILAIOTCHA
IIepOX0oBaToCTAME Hanojobue 3y6uaThix KoAec, a B pasHO-
POJHBIX YaCTHIaX, BCAE€ACTBHE DPa3sAHYHOH BEAMYHHDBI BHICTYIOB,

& Bauepxnymo 60ree MATKHX.
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serpant, heterogeneae non item. Ex hac hypothesi mutuum illum
homogeneorum consensum congruentiam appellamus, eaque
in explicandis chymicis et aliis naturae phaenomenis feliciter
uti posse experti sumus. Siquidem ejusmodi® particularum acti-
oni irruptiones fluidorum in poros, elevationes corporum juxta
atera aliorum corporum, qualis est Mercurii ad argentei cylindri
latera ultra suam superficiem ascensio et salis tartari sicci per
parietes vitri usque ad operculum spontanea scansio, et pleraque
alia ejusdem generis commode tribui ejusmodi causae® possunt.
Ad haec autem profundius penetranda et demonstranda eviden-
tius integra de principiis Chymicis requiritur tractatio, unde
per strictiorem rerum nexum major lux exoriri posset; sed cum
propositi ratio id nec exigat nec patiatur, idcirco allatam hypothe-
sim ut hypothesim relinquimus,® simplici veritate ipsius hujus princi-
pii contenti.

Fundamentum III4

Si corpus aliquod A, prius alteri B unitum, ab eo sepa-
ratur proditque alia sub specie omnibusque eis dotibus prae-
ditum, nempe quas habet mixtum cum corpore D, tum

& Baueprnymo actioni prio[ri].

b Caos ejusmodi causae @ weproguxe nem.

¢ B uepnosuxe romey ¢ppasvt caegyrowuti contenti simplici et nuda
veritate ipsius hujus [sauepxnymo principii] fundamenti. Jaaee saveprxnymo
contenti et brevitatis dumtaxat gratia congruenti <nomine> nomine <utimur
in sequentibus) in sequentibus ipso hoc opusculo utimur.

d [lepsonauaavHas pegaxuua sawepxnyma:

Si corpus A mixtum ex C et D conjungitur <per mixtionem aliquam)
cum corpore B mixto ex F et H <et miscibile C avidius appetit miscibile F
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9T0 He uMeeT MecTa (NOBEPXHOCTH OZHOPOAHBIX YaCTHI
B CONPHKOCHOBEHMH H306paxaer ¢ur. 2, a pa3sHOPOAHBIX —
¢ur. 3). Torza Herpyano npeacraButb cebe, nO Kakoi
NpUYHHE  OJHOPOJZHblE  YaCTHIIbI, CBS3aHHblE CLENAEHHEM
H obArajamollye BHYTPEHHHM BpallaTeAbHBIM. ABHXKEHHEM, IpO-
ABHUraioTCs APYr OKOAO Apyra, a pasHopoaHble — HeT. Coraacuo
aToif rumorese, Mbl Ha3bIBaeM B3aHMHOE COOTBETCTBHE OJZHOPOA-
HbIX YaCTHYEK co8mewleHuem® u y6eauauch Ha ombiTe, YTO €roO
MOXHO C YCIIEXOM HCIOAb30BaThb AAsA OGBACHEHHS XMMHYECKHX
M Apyrux sBAeHund mnpupogbl. Beap umeHno Takoro poja
AefictBuAg wacTMy MoryT O6bITh NPHYMHAMH CTPEMHMTEADHOIO
BXOKJEHMs AHMAKOCTeH B IOpHI, MOAHATHA TeA mo Gokam Apy-
IHX TeA,— KaKOBO, HanpuUMep, BOCXOXKAEHHE PTYTH Bblllle CBOEii
TIOBEPXHOCTH IO GOKOBOH CTeHKe CepeGpAHOro UMAMHAPA HAM
'CaMONPOU3BOABHOE pAacHpOCTPpaHEHHE CYXOH BHHHOKaMEHHOH
‘COAH IO CTEHKaM CTEKASHHOrO COCyJAa JO €ro KpbIIIKH, — H
MHOZECTBO APYTHX NMOJOGHBIX sSIBA€HHH MOryT 6biTb NpHIHCAHbI
npuynHe 3TOoro poza. Urtobpl Bce 3TO rAy6ixe U3YUHUTb U HATASAA-
Hee ITOKa3aTb, TpebyeTcs NMOAHBIH TPAaKTaT O XHMHYECKHX Hada-
Aax, Jabbl B pesyAabTaTe 60Aee TECHOro B3aHMHOTO COIOCTaBAe-
HUsL (aKTOB sSBUAOCH 6oAee NMOAHOE OCBelleHHE HX. lak Kak,
OAHAaKO, NpejAOKEeHHas TeMa 3Toro He TpebyeTr,—u He Jomy-
CKaeT, —TO Mbl OCTaBASEM BBLICTAaBACHHYIO HaMH FHIIOTE3y TrHIIO-
T€3010, JAOBOABCTBYSCb HNPOCTOTOH H ImpaBjonojobueMm 3TOro
TIOAOKEHNS.

[Toroxenune III*®

Ecau xaxoe-au6o meao A, nepsonauarvHO coeZuHeHHOe
€ meaom B, 6yayuu om newo omgereno, oxaswisaemcs obra-
AGrOWum BUZOM U 8Cemu MeMU CBoHcmBamU, KOmopble UMeem

® Bauepknymo Ecam tero A, cmemanmoe us C m D, coegumsercs
<xakuM-AH60 cmemenuem> ¢ Terom B, cmemammnim us F u H, <u cocraBmas
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corpus D erit cum corpore A revera mixtum receptumque
ex corpore B; e. g. quando aqua, qua pulvis pyrius maceratus
et dilutus fuit, per chartam emporeticam transcolatur, obtinetur
liquor, qui idem est ac solutio nitri; atque inde sine haesita-
tione concluditur, nitrum in aqua praesto adesse, idque prius
cum pulvere pyrio mixtum fuisse. Hoc fundamentum transsump-
tionis nomine non incongrue insigniri potest.

Haec tria fundamenta non solum pro scopo nostro sufficiunt,
verum etiam passim in chymicis veritatibus demonstrandis
feliciter adhiberi possunt, quod exemplis inferius probatur.
Caeterum definitiones rerum et operationum jure omittimus,
cum notissima obtrudendo molesti esse nolimus.

Carurtl

DE MISCIBILIBUS ET PRINCIPIIS, EX QUIBUS NITRUM
CONSTAT

§1

Nitrum ex sale alcalino fixo et acido spiritu constare*
certissimum est. Analysis enim Chymica utrumque ex eo pro-
ducit et separatim ostendit. Sic per destillationem largitur
nitrum copiosum et acidissimum spiritum et, si destillatio cum
oleo vitrioli peracta fuerit, caput mortuum” nil aliud esse solet,

quam H5 <et miscibile F> et miscibilia C et F avidius secum invicem con-
spirant, quam cum miscibilibus D et H, tum miscibilia D et H a C et F
destituta strictius inter se uniuntur, quam si solitaria extra mixtionem
cum C et F commiscerentur.
® Bauepxnymo evidentissimum.
Baueprnymo eundem salem qui.
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OHo e, 6yayuu cmewarHHvtm ¢ meiom D, mo meao D gelicmsu-
meavHo cmewano ¢ A u socmpunamo us meaa B; uanpumep,
Xorga BoJa, B KOTOpPOi 6bIA pa3sMOYEH U pa3sBejEH OTHECTPEAb-
HBbIi TMOpPOX, MpomyckaeTcs uepe3 (QHAbTP, TO NMOAyYaeTCs XKHUL-
KOCTb, fBAfIOLIAasicd HE YeM HMHBIM KaK pPacTBOPOM CEAWTpbI;
u orcioja 6e3 koae6aHMA JenraeM BbIBOA: pa3 CEAHUTpa Haxo-
AuTcs B Boje, OHa ke 6bira mepej 3TUM B CMEUIEHHH MOpOXa.
AT0 noaoxeHne MOXKHO 0603HAYMTb AOBOABHO LeA€CO06pa3HO
Ha3BaHHEM NepeMeLIEHNs.

Bce aTH TpU NOAOKEHHSI HE TOABKO AOCTATOYHbI AAA Hamed
HeAH, HO U MOTryT ObITb AE€TrKO NPUMEHEHBI AAS JOKa3aTEAbCTBa
XMMHYECKHX MCTHH, 4YTO HHXE IOATBEPXKJAAETCA MPHUMEPAMH.
AJobasum, YTO MBI HaMepeHHO HE JaeM onpejeAeHuil Bemeid u
omepauui, Tak Kak He XOTHM JAOKYyYaTh H3AOKEHHEM TOTO, YTO
BCEM XOpOLIO H3BECTHO.

F'aaBal

O COCTABHbIX YACTAX U HAYAAAX, OBPA3YIOLLUHUX
CEAHUTPY

§ 1

Her nukakoro commenus, uto ceaumpa cocrmoum us nmocmosn-
HOll uleAo4HOil coau u Kuciomuowo crupma.b AeiictBuTerbHO,
XMMHYeCKHH aHaAM3 NPON3BOAHT M3 HEe M TO M APYroe M MoKa-
3pIBaeT WX B OTAeAbHocTH. [lpu neperonke ceaurpa jaer
o6uAbHBIAE M BecbMa KHCABIH CHHPT, a €CAM INeperoHka Obiaa
NpoBeAE€Ha C KYMOPOCHBIM MacAoM,” TO OCTaTOK €CTb He 4YTO

gacts C 6oree :magHO ycTpemasiercs Kk cocraBHOf wactu F, wem x H> <u co-
craBuass wacrs F> M cocraBEnle wactu C u F 6oree xagmo coueraiores
mezay co6oft, weM ¢ cocrasupiMu uwactamMu D u H, ro cocraBmbie wacTu
D u H, orgeaurmuco or C u F, coegunsiorcss Mexay co6oit 6oaee TecHo,
9eM ecAH 6bl GHIAM cMemaHH B oTjeAbHocTH, BHe cMememus ¢ C u F.
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-quam tartarus vitriolatus, qui ex alcali fixo et oleo vitrioli
paratur, manifesto indicio, fixum alcali, quod medium hunc
salem cum acido vitriolico componit, in nitro ipso extitisse;
cum in & (Pli nullo modo id suspicari possit (per fund. 3).
Porro nitrum, cum carbonibus detonatum, consumpto acido,
purum alcali fixum sistit.> Id autem ex carbonibus, ad hanc
operationem adhiberi solitis, nasci prorsus nequit, cum ea car-
bonum quantitas, quae ad nitrum fixandum assumitur, in cineres
reducta et elutriata, pauca grana alcalini salis exhibeat.

§ 2

Asserti veritatem synthesis Chymica firmissime adstruit. Pars
-enim alcalina nitri, per detonationem ab acido ante separata,
cum affuso ejusdem spiritu conjungitur et per crystallizationem
abit in purissimum nitrum, omni dote genuinum, et loco nitri
fixi sal alcalinum, ex® cineribus lignorum, praesertim duriorum
paratum, cum spiritu nitri conjunctum, verum nitrum sistit.
Denique alcalini salis praesentia tam necessaria est ad nitrum
constituendum, ut, si proprium deficit, acidus ejus spiritus
aliena in consortium recipiat et, cum alcali salis marini, imo
etiam urinoso, unitus, nitri genera constituat, figura quidem
crystallorum et consistentia a vero diversa, vi tamen fulminante
et aliis dotibus parum dissimilia.

« Baueprxnymo affusione nitrosi spiritus.
b Bayeprnymo tartaro, acet...
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MHOe KaK KYyNOpOCHbI# BHHHDIH KaMeHb,” HW3TOTOBAAEMDIH H3

MOCTOSIHHOH INEAOYM M KYNOPOCHOrO MacAa: sICHOE YyKa3aHHe
Ha TO, YTO NMOCTOAHHASA WEAOYh, O6pasyiomas BMecCTe C KyIo-
POCHOH KHMCAOTOIO 3Ty CPEAHIOI0 COAb, Yxe CyLIecTBOBaAa
B caMo#l CeAMTpe, NOCKOAbKY €€ HaAMuHsi HHKOMM o6pasoM
HeAb3s NpPEejNOAOKHTb B KymopocHoM macAe (mo moroxenuto III).
3areM ceanTpa, B3OpBaHHasg C YrAeM, N0 OTXOAE KHCAOTHI
Aa€T 4YHCTYI0 NocTosHHyK wweroub.” [locaegnsass He Moxer
o6pasoBsaTbcsi U3 NPUMEHEHHOTO JAAS 3TOTO YrAsA, TaK Kak
KOAHYECTBO YTAsA, B3ATOE AAS (PUKCUPOBAHHS CEAUTDbI, NpeBpa-
IIEHHOE B INe€MNeA, IOCAe MNPOMBIBKH IOCAEZHEr0 BOJOKI0 JaeT
AMLIb HECKOABKO TPaHOB LIEAOYHOH COAH.

§ 2

Xumuyeckuif CHHTE3 caMbIM HajeXHbIM 06pa3soM MOAKpe-
NASIET CHPaBEAANBOCTb CKa3aHHOTO. A WMMeHHO, LeAOYHasi 4acTb
CEAUTPbI, OTAEACHHAs BCHBILKOIO C YrA€M OT KHCAOTbI, IIO
NPUANTHH K Hell coupTa CEAUTpPbl CHOBa COEJMHSIETCS C HUM H
OpH KPHCTAAAM3aUMM JaeT YUCTeilylo ceAuTpy, CO BCceMH ee
cBofictBamu. EcAu BMecTo LieAouHM CEAMTPBI B3ATb LIEAOYHYIO
COAb, NPHUrOTOBAEHHYIO M3 30Abl AepeBbeB,’ ocobenHo 6Goree
TBEPAbIX, U COEAMHMTb €€ C CEAMTPAHDbIM cnuptom,'’ To Takxe
obpasyercs uctuHHas ceaurpa. Haxomey, npucyrcrsue wweAou-
HOHl COAHM HACTOABKO Heo6X0aMMO JAAf o6pa3oBaHHUA CEAHTPHI,
YTO, MPH OTCYTCTBUM COGCTBEHHOH WeAaouH,! ee KUCAOTHBIH cUpT
6eper ce6e NOCTOPOHHHE COAM B CHYTHUKH MU, COE€AWHEHHbIi
C WeAoubl0 MOpcKo# coam,’* zaxe c Mouesoil wearounio,’® o6pa-
3yeT pOAbI CEAHUTPBl, XOTA OTAHYHbIE MO (Urype KPHCTAAAOB
¥ no BuAy, HO He oueHb OTAMYAOIIUMECS IO CHAE B3phbiBa H
MO APyruM CBOHCTBAM OT MCTUHHOH ceAMTpbL.'®

* Baueprxnymo mpu MOAAHBAHHM CeAUTPSIHOIO CHHPTA.
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§ 3

Cum itaque vi fundamenti® primi allata § 1 thesis verissima
sit, mirum sane videtur, magnos etiam viros* id ambiguum
habuisse credidisseque potius, alcali destillationis actu per ignem
generari. Quamvis enim ex nitro, cum bolo permixto, post
expulsum igne spiritum nullum® verum alcali in capite mortuo.
invenire potuerint, hinc tamen non deberent suspicari, nullum
in mixtione nitri fuisse. Non enim omne id negare possumus,:
quod non percipimus. Sed hoc dubii inde forte® traxit originem,
quod verus effectus, quem bolus in nitrum per igaem exercet,
ignoraretur. Communis enim Chymicorum opinio fuit, bolum
nitro? admisceri ad impediendam ejus liquefactionem, qua ele--
vatio spiritus impediri credebatur. Verum, cum ex arte vitraria
satis constet, fixos alcalinos sales cum admixtis corporibus.
terreis vitrescere, volatilibus, quibuscum ante mixta fuerunt,
expulsis; idcirco non obscure hinc colligi potest, validissimo
illo igne, qui ad spiritum nitri cum bolo destillandum adhibe-
tur, alcali nitri terream boli materiam aggredi et, deserto vola-
tili spiritu, arctius cum ea constringi,* quo fieri, ut et spiritus
ab alcali separetur et alcali ipsum vix aut ne vix quidem
a bolof aqua elutriari possit. Confirmatur id facilitate varia
destillandi spiritum nitri; levi enim igne hic ex & (Bli propel-
litur, validissimo ex bolo, scilicet alcali nitri# avidius jungitur-
cum g, vitrioli, quam cum terra bolari.

* Boerhaave, El. Ch,, t. 2, p. 3, proc. 134. Lemmery, Cours de Chvm.,,
p. 456.

4 Bauepxnymo quarti.

Y Bauepxnymo purum.

® B uepnosure caoso forte saueprrymo.

4 B ueprosure nitro destillando.

¢ Bauepknymo quam ut aqua tandem elutriari possit eoque.
t Baueprnymo per aquam sit.

g Baueprnymo facilius.
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§3

Takum o6pasom, B cuay noroxenns® I, caerannmii B § 1
BbBIBOA ABASETCA BMOAHE NMPaBUAbHBIM; ITOSTOMY IpPeACTaBAAETCS
OYEHb CTPaHHbIM, YTO Jaxe BblJalolIHecs AIOAU* CUNTaAM 3TO
npeANOAOKEeHHE COMHUTEAbHbIM U NPHHUMAAH, YTO IUEAOYDb NIPH
NeperoHKe CEAHTpbl CKopee poxjaercas OT OrHA. XoTA OHH,
NOCA€ WM3THAHHUA CIMPTa OFHEM H3 CEAWTpbl, cMewaHHO# ¢ 6o-
Aycom,'® u me cmoram Hafitn® McTMHHOH mIeAouM B ocTaTke oOT
NEePeroHKn, HO He JOAXKHbBI GblAM Gbl Ha STOM OCHOBaHHHM NpEA-
moAaratb, YTO B COCTaBe CEAHTPbl He ObIAO LIEAOYH; BeAb
HeAb3sl k€ OTPHLATb BCE TO, YErO Mbi HE BHAMUM. JDTH COMHe-
HHSI OYEBUAHO BO3HHUKAHM NOTOMY, YTO He ObIA H3BECTEH HCTHH-
Hbili X0J B3aMMOJelcTBUS MexkAYy OOAYCOM M CEAHTPOIO Ha OTHE.
[lTo pacnpocrpaneHHOMy TOraa npejCTaBAEHHIO XMMHKOB, 6oayc
npuMelmInBaAcs K CEAMTpe,” uTO6bl NpeAyNpesUTb €€ OXHKEHUE,
MpensTCTByiollee, KaK MoAaraiAM, BbIZeAeHH0 cnupra. Ho wus
CTEKOABHOI'O JeAa AOCTaTOYHO M3BECTHO, UYTO IOCTOSHHDIE
IIEAOYHbIE COAM C IPHUMENIaHHbBIMH 3EMAHCTBIMH TEAaMH JaloT
CTEKAO N0 YAAAEHHH AETYYHX COCTaBHbIX 4yacTeil; MosToMy oue-
.BUAHO MOXKHO 3aKAIOYHTb, YTO IPU TOM OYEeHb CHABHOM OTrHE,
KOTOPbli NpuMeHsAeTCs AAS OTTOHKH CEAMTpPSHoro cnupra c¢ 6o-
AyCOM, IIEAOYb CEAHTPbI JAEHCTBYET Ha 3E€MAHCTYIO Martepuio'®
6oryca M, TOTEpPAB AeTyuYHil CIHPT, TeM NMPOYHEE CBA3bIBAETCH
C HEI0: TAKUM 00pa3oM M CHHPT OTAEAAETCS OT LUEAOYH, ¥ IOITOMY
. caMa IIeAOYb IIOYTH HE MOXET HAM M BOBCE HE MOKET GbITh OTMBITA
Bozow oT Goayca.?’ [loaTepxaaeTca Bce 3TO pasAuuHO# Aer-
KOCTbI0 OTFOHKM CEAMTPSAHOrO CHHPTa: H3 CMECH CEAHUTpPbl H
KYINOPOCHOT'O MAacAa OH BBITOHAETCS AErKMM OrHEeM, a H3 CMecH

CEAUTPDbI H 601\yca—caMblM CHAbHBIM OTHEM: TO €CTb IUHEAOYDb
* Byprase, daementsr xummu, T. 2, uw. 3, ommr 13418 Aemepn, Kypc

xuMun, crp. 456,17

* Baueprxnymo 4dermeprToro.
% Bauepxnymo uucroit.
® B uepHosure npu oTroHke.



238 Tpyavt no gusuxe u xumuu 1747—1752 1.

§4

Ut vero horum miscibilium nitri natura innotescat, primo
spiritus acidi, ut et salis alcalini fixi,* indoles in genere exami-
nanda est. Denique investigandum erit, an et quanam re alcali
nitri a reliquorum alcalinorum fixorum salium speciebus, aci-
dum autem ejus a reliquis ejusdem generis spiritibus differat.
Initium sumitur ab acido spiritu, qui ut alcalinis fixis simplicior,
ita quoque universalior esse videtur.

§5°

Acidi spiritus, quos corpora praesertim mineralia et vegeta-
bilia¢ fundunt, potiores sunt: spiritus sulphuris, spiritus et oleum
vitrioli, spiritus aluminis, nitri, salis, acetum.d Qui singuli, si vel
rectificatissimos consideres, aqua diluti sunt; uniti enim cum
alcalinis siccissimis salibus post destillationem phlegma largiun-
tur insipidum. Porro omnes corrosiva virtute et acido sapore
in genere conveniunt; vario autem eorum vigore et aliis dotibus
discrepant. Corrosivitas et acor ab eodem principio in singu-
lis spirituum speciebus proficiscatur necese est. Caeteris
ergo paribus, in singulis idem deberet esse eorum vigor. Sed
quoniam id non obtinet, datur ergo ratio sufficiens extra illud
principium in principiis heterogeneis posita; quae varia quanti-
tate acido principio admixta ipsum obtundunt. Hinc autem sequi-

& Baueprnymo ut et spiritus acidi.
b Havaao naparpagpa saueprxrnymo:
Cum acidi spiritus <mineralia et vegetabilia potissimum turgent) nomine

¢salutatur> corpora fluida volatilia corrosiva sapore et odore acido sensus
ferientia salutantur,

¢ Bauepxnymo exhibent.
4 Baueprnymo spiritus empyrematici vegetabilium. Qui autem.
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ceautpnl 6oree® XaAHO COEAMHAETCH C KYMOPOCHBIM MAacCAOM,
geM ¢ GoaycHoll 3eMaeii.

§ 4

Uro6bl B cBOIO OYepeAb MO3HATb NPHUPOAY COCTABHBIX yacTeil
CEeAHTpbI, HajA0 HCCAeZ0BaTb BOOOIe CBOHCTBA M KHCAOTHOTO:
CIHpTAa M MOCTOSHHOH ILEeAOYHOH coAd. 3areM Hajo HaiiTH,
OTAMYaeTCA AH M YeM HMEHHO ILIeAOYb CEAHTPbl OT ApPYrux
BUAOB INOCTOAHHBIX IWIEAOYHBIX COAeil, a KHCAOTA ee — OT Apy-
FHX CHHPTOB TOro xe poaa. Haunmem ¢ xucroTHOro cmupra,
KOTopbiii mpeacTaBasieTcss Goree npocThiM ¥ Goree o6WuM, ueM
NOCTOSIHHbIE ILEAOYH.

§5°

[AaBHDIE KHCAOTHDIE CNHPTHI, KOTOpbie MPOU3BOAATCA OCO--
6eHHO MHHEpPAAbHBIMH W PaCTHTEAbHbIMH TEAaMH, TaKue: CepHbIii
cnupr,? kynopocubie cnuprt? u MacAo, CnUpTBbI KBacuoB,>® cean-
Tpbl, noBapeHHoil coam,? ykcyc.” Kaxanit us mHux cosepxur
B ce6e Boay, Aake €CAM pacCMaTpUBAaTb CaMmbleé PEKTU(PHUKOBAH--
Hbl€ CIOMPTbI: BCE OHM, COEAHHSSACh C CAMbIMH CYXHMH ILEAOY--
HbIMH COASIMH, BbIAEASIOT IIpM NEeperonke 6Ge3BKYCHYIO BAary.
3arem Bce BoO6IE CcXOAHBI NO pasbejawolleil cnocobHOCTH
M KHCAOMY BKYCY, HO Pa3sAHYalOTCH MX CHAOK H APYTMMH CBOi-
creamu. Hecomrenno, umo pasvegarvwas crnocobHocmv u xuc-
AOMHOCMb NPOUCXOZSAM 8 OMJIEeAbHbIX BUZAX CIUPMOS om:
04HOw u mowo me Hauaia.® CirezoBaTeAbHO, NpU NPOYMX PaB-
HBIX YCAOBHSX, KaxAblii B OTAEABHOCTH AOAXeH Obia 6bl obaa-

2 Baueprknymo Aerue.
$ Hauaro napaipagpa sauepxnymo <KucroTHmM cnuproM HacbimeHs!
OpenMyMIeCTBEHHO MUHepaAbHEIE M PacTHTEAbHEIE TeAad. Tak kak HasBaHHe
KHCAOTHOTO CHIHPTa AfeTcs AeTYIHM ©AKHM XHAKHM TeAaM, IOpaxaiomuM
9yBCTBAa KHCABIM BKYCOM H 3amaxoM,
Baueprnymo rocnraMersiOmHecss CHEPTHI PpPacTHTEAbHOTO HPOMCXO--
®AeHUA.
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tur: Quo wvis corrodens et acor obtusiora sunt, eo majorem
portionem heterogenei principii in spiritu acido contineri,
et contra, quo vis corrodens et acor potentiora sunt, acidum
spiritum eo esse proprio suo principio® ditiorem. Haec veritas
etiam frequentissima experientia confirmatur. Potentissima enim
acida® spiritu vini dulcificata maxime debilitari solent. Quamvis
autem aqua etiam debilitari solent,® specificam tamen illorum
differentiam ex varia ejus copia proficisci non posse, inde cla-
rissime patet, quod ipsa diluti peculiares suas dotes retineant.

§6

Diversus spirituum acidorum vigor quamvis etiam in solven-
dis metallis non obscure perspicitur, sed quoniam nullus acidus
spiritus est, qui singula metalla solvere possit, ob eorum? diver-
sam cum heterogeneis® spirituum miscibilibus congruentiam
(per fund. 2), idcirco nec de gradibus eorum acoris et corrosi-
vitatis inde tuto inferri potest. Magis itaque universale medium
adhibendum est. Nullum autem corpusf acidi spiritus amplectun-
tur arctius et avidius,® quam salem alcalinum fixum." Metallis

2 Bauepxnymo locuple[tiorem].

b Baueprnymo aqua dulcificata.

¢ B uepnosuxe possunt gmecmo saueprrymoio solent.

4 Baueprnymo minorem.

¢ Baueprnymo acidorum.

f Bayeprnymo cum quolibet acido.

g Bauepxnymo unitur.

h Bauepknymo Non solum enim mineralia omnia ex <iis) eorum
mexu exturbat, sed etiam <coguntur) salia volatilia alcali <ad> ex iisdem
<separare) expellere solet ex illorum nexu exturbat, cum iisdem coeundo.
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.AaTb OJZMHAKOBOH cHMAOW. Tak kak, OZHaKo, 3TOTO Ha Jere
HEeT, TO AOCTaTOYHasi NPHYMHA 3aKAIOYEHa BHE 3TOro HayaAa
B MHOPOAHBIX HAayaAax; IOCA€AHHE NPUTYNASIOT CHAY KHCAOTHI,
6yAyusn DOpuUMelIaHbl B Pa3HbIX KOAHYECTBAX K KHCAOTHOMY
Hauary. Orcioga BbiTekaeT caejcTBHe: uem 6odee IMPUMYITAEHDBL
_pasvezanwast cuAa u KUCAOMHOCMb, Mmem Gorbee KOAUUECTNBO
UHOPOZHOO0 HAYAAQ HAXOZUMCS 8 KUCAOMHOM Crupme; U Ha-
obopom, yem 6oaee pesku pasvealOWAS CUAQ U KUCAOMHOCMD,
mem 6orbWle KUCAOMHBIIL CIUPM COJepxum cBoelo cobcmeaeH-
H0w0 Hauaia. DTa WCTHHA IIMPOKO MOATBEPXKAAETCA M ONBITOM.
Tak, aake camble CHAbHbIE KHCAOTbI, ONPECHEHHbIE BHHHBIM
CnMpTOM, O6BIYHO OueHb ocAabasiorcsi. XOTs BOAa Takke ocAab-
ASIET KUCAOTY, O4HAKO, YTO pa3AHYME MEXKAY HAMH HE MOKET NPO-
MCXOAUTb OT Pa3sAMYHOrO KOAMYECTBA BOJAbI, BTO COBEPIIEHHO
OYEBMAHO M3 TOTO, YTO KMCAOTbI, H pa3BeJeHHble BOAOI0, COXpa-
HAIOT NpUCYIIue KaxAo# KayecTBa.

§ 6

XoTs pasAMYHAA CHAA KUCAOTHBIX CIHPTOB SICHO BHAHA M NPHU
‘PacTBOPEHHM METAaAAOB, HO TaK KaK HET HU OJHOTO KHCAOTHOTO
cnupTra, KOTOpblit Mor 6bl pacTBOpATb AWGO# METaAA, IO NpH-
yuHe pa3sAMyHOrO coBMellenuss (mo moromenuro II) merarros
¢ MHOPOAHBIMH COCTaBHBIMM YaCTSIMH CHHPTOB, TO HEAb3S AEAAThb
Ha 3TOM OCHOBAaHMM Haj€XkHble BBIBOAbI O CTENEHAX HX KHCAOT-
HocTM M pasbejaoliedl cuabl. Hyxno npumenuts 34ec» mo-
aTomy 6oree ob6wuit kputepnii. Hu c kakum azpyrum Tterom
KUCAOTHBIE CIMPTbl HE COEAMHSIOTCS CHAbHEE H XajHee, UeM
C NMOCTOSIHHOH ILEAOYHO# COAbIO:" OHM YCTPEMASIOTCSH OGHATDH ee,
BBITAAKHMBAasi [IPOYME METAAABl H MHHEDPaAbl, KOTOpble OHM paHblIe
PacTBOpUAM M Jep:XKaid B CBOMX CeTAX. OJTO AEAAETCS C pas-
AMYHBIM HallOPOM M CTPEMHUTEABHOCTbIO, BCAEACTBHE Pa3AMYHOM
‘CHABI CIHPTOB, KOTOpass B HUX ObIBaeT BecbMa pa3AMYHA, Tak

a 3a'¢epxnymo n60 OHA BBITECHSET H3 COeJHHEHHS ¢ HHMH He TOAbBKO
‘BCeé MHHepaAbl, HO TaKie AEeTy4YHe COAH.

16 JiomonocoB T. IT
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enim et mineralibus aliis, quae antea dissolverant et irretita:
tenebant, exturbatis in illius amplexum ruunt. Hoc autem fit vi
et impetu diverso, pro diverso spirituum? vigore, qui tantum
in illis variat, ut potentior aggrediens salem alcalinum expel-
lat ex illo alterum debiliorem. Ita acetum spiritui salis marini
locum cedit: hunc vero nitrosus spiritus extrudit, ipse vitrio-
lico,® vel, quod idem est, sulphureo, aut aluminoso (qui se
mutuo non movent) propellendus. Ex hoc autem perspicitur,
spiritum witrioli (et ejus cognatos, sulphuris et aluminis
spiritus) esse potentissimum omnium; reliquos vero, nitrosum,
salinum et acetum, esse obtusiores; atque adeo hos princi-
piisc heterogeneis esse junctos, illos vero ex mero acido
principio constare, quum defaecatissima habentur, vel certe
minorem portionem peregrini principii admixtam possidere.

§ 7

Ad hoc confirmandum etiam diversa spirituum gravitas
specifica non leve adfert argumentum. Etenim meram acidam
materiam, quae spirituum acidorum praecipuum miscibile est,
insigni gravitate praeditam esse, ex sequentibus patet. Sulphur
ex acido vitrioli et exigua portione phlogisti, cum aqua unitis,
constare certum est. Phlogiston specifice levius esse aqua, olea
stillatitia et spiritus vini rectificatissimus illi supernatantia
loquuntur. Cum vero sulphur ipsum duplo ponderosius sit
aqua, manifesto ex legibus hydrostaticis patet, acidum vitrioli-
cum seu sulphureum specifica gravitate ajuam longe superare,
adeoque spiritus acidos eo graviores esse specifice, quo majore
copia acidi principii abundant. Cum vero vitrioli acidum et ejus
cognata, si rectificatissima et defaecatissima sunt, reliqua acida
specifico pondere superent,? quod areometra et difficilior illius.

2 Baueprnymo acore et. ..

b 3auepxnymo propellendus.

® Baueprxnymo peregrinis.

d Bauepxnymo ut ex Hombergianis experimentis constat. Ha noasx
sauepknymo quo admodum. .
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uyTo 6GoAree MOWIHBIA CHHUPT, BO3AeHCTBYs Ha ILEAOYHYIO COAb,
BbITOHAET M3 Hee JApyroH, 6oaee caabeiii cmupr. Tak, ykcyc
yCTynaeT MECTO CIHHPTY MOPCKOH COAH; INOCA€JHHH ke usro-
HSIETCSl CEAMTPAHDbIM CIMPTOM, BbITAAKHBAaEMbIM B CBOIO OYepeAb
KYTOPOCHBIM HAM, YTO TO €, CEPHbIM. HAM KBacLoBbiM (koTopbie
B3aMMHO He BbITecHsIOT Apyr apyra). Orcioga oueBMaHO, uTO
KYmopoCHyulil Criupm u poJCcmseHHble eMy CepHblil u KBACUOBbLIE —
camvle CurbHble U3 BCeX; OCIMAAbHble Ke — CeAUMPSIHbLL, COAS-
Holl U yrcycHulii — caabee, u CAeZ08amMeAbHO MOCAeIHUE COeZU-
HeHbl C" UHOPOAHBIMU HAUAAAMU; TiepBble Ae COCMOSTMm us
YUCMOI0 KUCAOMHOI0 HAYAAQ, KO1JQ OKA3blBAlOMCst 8 Hauboiee
YUCMOM COCMOSTHUU, UAU, BO BCIKOM CAyHae, COAepKAM MeHbUlee
KOAUYECMBO TPUMEULGHHO0 MOCMOPOHHE0 Hauaiq.

§ 7

Xopouee moATBEpXAEHHE BTOTO Mbl HAXOAMM M B pPasAMYHOM
YAEABHOM Bece CIUPTOB. UTO YHCTast KUCAOTHash MaTepHs, SBASIO-
IMaAcsA TAABHOH COCTaBHOH Y3CTbIO KMCAOTHBIX CIIHPTOB, HMEET
3HAYUTEADHYIO NAOTHOCTb, OUEBHJHO M3 CAEAYIOIINX coobpaxe-
uuil. Cepa, HeCOMHEHHO, COCTOMT M3 KyNOPOCHOH KHCAOTDH
W HE60ADIIOTO KOAMYECTBAa (PAOTHCTOHA, COEAHWHEHHBIX C BOJOIO.
UTo (AOTHCTOH yAeAbHO Aerde BoAbl, 06 3TOM CBHAETEABCTBYIOT
nAaBalliie Ha Hell a(upHble MacAa M PeKTU(UKOBaHHbIH BHH-
mpiii cupt. Tak kak cepa cama B ABa pa3sa TsXeAee BOAbI,
TO M3 3aKOHOB TFHAPOCTaTHKM HENOCPEACTBEHHO BbITEKAET, YTO
VAEAbHDbIH BeC KYNOPOCHOH MAM CEpPHOH KHMCAOTbI JOAXKEH 3HAYM-
TeAbHO IPEBOCXOJAUTb YJAEAbHbIHi Bec BOJAbl H 4YTO, CA€AOBa-
TEAbHO, KUCAOTHBIE CHHUPTBI TEM yAEAbHO TsAxeAee, ueM Goabure
COAepXaT KMCAOTHOTO Hauara. A Tak Kak KyHOPOCHas KHCAOTa
U ee COPOAMYM, MOCAE CaMOH TIHIATEAbHOH OUMCTKM H PEKTH-
(UKaLKN, NPEBOCXOAAT OCTAAbHbIE KHCAOTbI CBOMM yAEAbHbIM

® Baueprnymo nocroponRnMH.

16*
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in destillatione elevatio palam faciunt. Nullum equidem dubium
superest, quin [quae] superius § 6 asserimus, verissima
sint.® Hinc Chymicorum celeberrimi vitrioli acidum universalis
nomine salutant habentque pro omnium simplicissimo. Quocum
nitri spiritum comparando specificam ejus differentiam expiscari
allaborabimus.® Reliquas acidorum spirituum species ad examen
hic vocare opus non est, cum quaestio sit de nitro.c

§8

Praeter ea, quae § 6 et 7 proposuimus, vitrioli acidum
majorem vigorem, quam quem nitri spiritus habet, exerit in
metallis ex eo praecipitandis et in Mercurio figendo, ita ut
evidentissime pateat, nitri spiritum leviorem aliquam materiam,
seu volatilius principium in mixtione sua possidere. Id vero
cujusmodi sit, in proprietatibus ejusdem acidi quaerendum est.
Palmaria earum et ipsi peculiaris est illa, quod medii sales,
ex hoc acido, ut et alcalino sale quocunque, concreti et cum
carbonibus contriti, in flammam pernicissimam prorumpant
et momento temporis deflagrent. Quod quoniam cum nullo
acido alio unitis alcalinis salibus et carbonibus accidit, mani-
festum est, spiritum nitri, praeter universale acidum et aquam,
praeditum esse ejusmodi principio, quod ad flammam¢ generan-
dam maxime sit idoneum; quod cum acido et aqua, quibuscum
unitum est quaeque flammae resistunt, superatis et secum raptis
exardescere soleat; quin purissimum inflammabile principium
sit, phlogiston plerisque dictum, dubitari nequit. Porro phlogis-

“ Baueprnymo Acido spiritu non solum corpora terrestria exanima,
verum etiam aérem impraegnatum esse ambiguum haberi nequit. Ha noasx
3aueprnymo Acidum universale.

b Baueprnymo <ut> <Reliquas spirituumd Qui cum solus.

¢ B uepnosure nepgonauaivio de solo nitro, a samem de nitro
tantum.

4 Baueprnymo excitandam.
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BecoM,” Kak IOKa3blBalOT apeoMeTpnl u GoAee TpyAHOe NpeBpa-
LIeHWe e€ B Nap NpH NeperoHke, TO IO3TOMY He OCTAaeTCA HUKa-
KOTO COMHEHHS B TOM, YTO yTBepxjaeMoe B § 6 coBepimenHO
npasuabHo. Ha 3ToM ocHoBamMM caMmble u3BecTHbIE M3 XUMUKOB
Ha3blBalOT KYMOPOCHYI0 KHCAOTY BceoObllell KHCAOTOI0 W CYHTAIOT
camoit npocroii u3 Bcex. CpaBuuBas ¢ Helt ceAMTpsiHBIH CnUpT,
Mbl [IOCTapaeMcsi ONPEeAEAMTb €ro CcHegH(pHYeCKOE OTAHYHE.
3iecp He MeCcTO NPOM3BOAUTb HCCAeAOBaHHEe JAPYTHX BHJAOB
KHCAOT, TAK KaK peyb HAET TOAbBKO O CEAHTpE.

§ 8

Csepx Toro, uto Mbl npearoxuru B § 6 u 7, 6Goabmas cura
KYNIOPOCHOH# KHCAOTbI, II0 CPaBHEHHIO C CEAHUTPAHOH#, mpo-
SABASIETCA B OCaXJEHMHM METaAAOB MU B JelicTBUH Ha pPTyTb:
BIIOAHE OYEBHAHO, YTO CEAUTPAHbIH CHOHPT HMEET B CBOEM
cocraBe KakKywo-To 6oree Aerkyio MaTepHio HAnm Goaee AeTyuee
Hayaro. Kakoro posa oHo—Hajo yCTaHOBHTb IO CBOficTBaM
9Tofi kHMcAOTbl. ['AaBHOE OTAMUMTEAbHOE €€ CBOHCTBO TO, YTO
CpeaHHE COAH, OOpa3oBaHHbI€ CEAMTPAHOH KHCAOTOI H KaKo#-
Au60 IIEAOYHOH COABIO, pacTepTbie C yrAeM, B OAHO MIHOBEHHE
BCIIBIXMBAIOT TPOMAajHbIM NAAMEHEM M CrOpaloT. Tak Kak 3Toro
He 6biBa€T HM C Kakod JApyroid KHCAOTOIO, COEAWHEHHOH CO
ILIEAOYHBIMH COASIMM H YTAEM, TO, OY€BHAHO, CEAMTPAHDIH CIHPT,
KpoMme Bceobuiell KHCAOTBI ¥ BOAbI, ZOAKEH ellle UMETb TO Hayaao,
KoTopoe HanbGonree CKAOHHO K 06pa3oBaHMIO NAaMEHH, KOTopoe
.COEAMHEHO C KHUCAOTOI M C BOAOI0, CONPOTHUBAAIOLIUMUCS IMAa-
MEHH, H KOTOpPOE, IPEOAOAEB HX U yHOCH ¢ c06010, BCIBIXHBAET
naamenem. He npuxogurcs comueBaTbes, yTo 8TO — yMcTeiimee
ropiouee HayaAo, MHOIMMH HasbiBaeMoe (QAorucroHoM. Mmr yxe
BbILIE OTMETHAH, YTO (PAOTHCTOH Hauyaro 6OAee AErKoe He TOAbKO

* Baueprnymo xak BHAHO U3 ombitoB ['om6epra.

6 Bauepknymo He Moxer BHISHIBATD COMHEHHMS, UTO He TOABKO 3eMHBlE
HeOJyeBAeHHble TeAa, HO H BO3JYX IPOMUTAH KHCAOTHEIM COHPTOM.
Ha noasax sauepxnymo Bceobmas xucrora. )
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ton principium non solum acido, verum etiam aqua ipsa levius
esse, superius (§ 7) monuimus. Apparet igitur, hoc ipsum pon-
deroso acidi universali volatilitatem majorem conciliare et simul
vigorem ejus minuere; adeoque acidum nitri constare ex acido
aniversali (§ 5) et principio phlogisto, unitis et aqueo humori
innatantibus.

§9

Non leve adfert momentum huic veritati congruentia spiri-
tus nitri cum iis corporibus, quae in mixtione sua phlogiston
manifestum habent. Etenim cum reliquos acidos spiritus cam-
phora respuat, nitroso tamen acido jungitur et abit in resinosam
substantiam.® QOlea stillaticia cum eodem spiritu avidissime
uniuntur et calorem insignem, imo flammam producunt, qui effectus
cum aliis quibusdam acidis® observatur quidem, sed longe
minor.° Hi enim, ob solum acidum principium oleis illis involu-
tum, ipsa appetunt; ille vero cum etiam phlogisto suo eorum
phlogiston, ut et acido suo eorum acidum invadat, majorem
motum validioremque calorem producat opus est. Metalla
et semimetalla omnia praeter aurum solvit eoque avidius
et fortius, quo copiosius et manifestius phlogiston illis inest.
Eo autem ustulatione expulso, calces metallorum pigre aggre-
ditur, contra ac vitrioli acidum facere solet, quod calces multo
lubentius? appetit, quam metalla integra phlogisto suo fulgentia.
Denique & (Pli cum spiritu vini rectificatissimo confusum sine
strepitu jungitur et calorem producit quidem, sed minorem,
quam si cum aqua permiscetur.* Contra vero nitri spiritus

* Clar. Pott in exercitatione de acido vitrioli vinoso, et cl. Muschen-
broeck in addit. ad exp. Acad. del Cim. par. 2 pag.

2 Baueprxnymo Metalla praeter <poros> aurum omnia solvit, omnium’
subit praeter auri interstitia, ill...

b Baueprnymo deprehenditur.

¢ Bauepxnymo Oleum.

4 Bauepxngmo aggreditur di. ..



O poxgeHuu u npupoge ceaurpvt 247

~wem KucAoTa, Ho Jaxe ueM Boaza (§ 7). Ilosromy mnpeacra-
BASIETCS €CTECTBEHHBIM, 4TO OHO CaMo coobliaeT TaxeAoll Bceob-
'We# KUCAOTEe 6GADIIYIO AETYYECTb U BMECTE C TEM YMEHbUIAEeT
€e CHAy: CA€AOBATEABHO, CEAUMPSHAS KUCAOMA COCMoum
u3 sceobweii xucaomol (§ 5) u paowucmonnoro nHauara, coezu-
HEeHHBLX BMeCme U TAQBAIOWUX 8 B0JHON KUZKOCMU.

§ 9

Hemanroe 3nHauenue AAsi MOATBEPAKAEHUS BTOH HCTHHBI HMeEeT
COBMELUEHHE CEAMTPSAHOrO CHIHPTa C TEMH TeAaMH, KOTOpble
€O Bcell OUEBHAHOCTHI0O MMEIOT B CBOEM COCTaBe (AOTHCTOH.
Tak, kaMpopa oTBepraeT BCe OCTaAbHbIE KHCAbIE CIIMPTHI,
HO COEAMHSIETCS C CEAMTPSHOH KHCAOTOI0 M HEPEXOAUT B CMOAO-
obpa3sHoe BewecTso.” JQHUpPHbBIE MacAa OYEHb XaZHO COEAH-
HAIOTCA C STUM CHMPTOM M BbIAEASIOT OUYeHb GOABLIYIO TEMNAOTY
M zaxke IAaMsA; XOTSA Takoe ke JeiicTBue HabAOZaeTca M AAA
HEKOTOPBIX APYTMX KHCAOT, HO ropasjo Menbmee. H6o ounm
BO3JelCTBYIOT Ha 3TH MacAa AHMUIb B CHAY 3aKAIOYEHHOTO
B NOCA€AHUX KHCAOTHOTO HayaAa, a CEAHTPSHBbIH CIHPT, ycTpe-
MASISAICb CBOMM (DAOTHMCTOHOM HAa HX (PAOTHCTOH, Kak M cBoeH
KHCAOTOI0 Ha HX KHCAOTbI, E€CTECTBEHHO, JOAXKEH BbI3bIBATh
6onee cuAbHOe JABUKeHHE M 6oAee 3HAUYUTEABHYIO TENAOTY.
Ceautpsanbiii CIUpT pacTBOpPAET BCE METAAAbl M MOAYMETAAADI,
KpoMe 30A0Ta, TEM JHEPrHYHEE M CHAbHee, 4eM OOAbLIE B HUX
HaXOAWTCsI (PAOTMCTOHA M YEM spue NPOsABAsAET cebs MmocaeAHuil.
Tlocae marmanms ero nmpokaAMBaHMEM METaAAHYECKHE OKaAMHbI
MaAO NOABEPraloTcs AEHCTBUIO CEAMTPSAHOTO CIHPTa, TOrja Kak
KYHNOpOCHasi KHCAOTa, Hao6opoT, ropasjo OxoTHee JAeHCTByeT
Ha OKaAMHBI, YE€M Ha LEAbHbIE METaAAbl, OAellyline CBOMM
«prorucronom. Haxomen, kynopocHoe MacAo, CAHTOE C PEKTH-
“pHKOBaHHbIM BHHHBIM CIHHPTOM, coejzuHsercad 6e3 wuneHuA
M XOTs BbIAEASIET TENAOTy, HO B MeHbIIEM KOAMYECTBE, YEM

& Bauepxnymo Ceautpsmas kHcAoTa pacTBOpsieT Bce MeTaAAbl, KpOMe
30A0Ta, MPOHHKAET B IOPHl BCEX, KPOMe 30A0Ta.
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fumans cum aqua minus incalescit, quam oleum vitrioli, cum.
spiritu autem validissimo enormem et metuendam effervescentiam
ad gradum 180, imo® majorem, dedit,* et, si drachmae uni
spiritus nitri affundas drachmam unam?® alcoholis, sub calidissima.
effervescentia nihil remanebit, sed omne in auras evaporabit.**

§ 10

Praeter acidum principium et phlogiston® et aqueum humo--
rem, cui sociata innatant, nullum aliud principium in purissimo.
nitri spiritu suspicari possumus: idcirco in iis, quae proposita
sunt, acquiescimus. Nec de specificis hujus liquoris virtutibus.
prolixe disputare opus habemus, cum propositi ratio ea solum
postulet, ex quibus nitri genesis potest explicari. Caeterum
pulcherrimum utilissimumque foret cognoscere, quantum ponde-
ris aut voluminis ratione singula rectificatissimi hujus spiritus.
miscibilia differant. Sed ex institutis hactenus experimentis non
id praecise? licet determinare. Patet quidem acidum principium
multo copiosius esse phlogisto, quia 1) sapor liquoris est aci--
dissimus, 2) quod flammam solus non concipit, 3) quod aquam
superat specifica gravitate, cui copiosius phlogiston derogaret;
verum tamen proportio eorum proxime vera assignari non potest..

* Muschenbroeck, ibid.
** Hoffmann, Observ. p. 40.

* Bauepxnymo fort[iorem].

b 3auepxnymo spiritus.

¢ Bauepxnymo communi [?] aqueo humori sociata nullum aliud prin--
cipium mixtioni <spiritus nitri> inesse purissimi <nitri> spiritus nitri.

4 Caoso praecise 8 uepHoguke sauepxHymo.
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npu cmemnBaHuu ¢ Bogow.* HaoGopot, abiMswniics ceautps-
Hbli CIMPT C BOJOI0 NPOM3BOAHT MEHbILIE TENAOTbI, Y€M KyTO-
pocHOe MacAO, HO C PEKTH(PUKOBAHHbIM BHHHBIM CIHPTOM —
OrpoMHOe, yCTpallalolilee BCKHNaHHE, C pasorpesanuem zo 180°
u zaxe 66abmnm.* Ecau k ogHofi apaxme ceauTpsmoro cmupra
NPUAUTb OAHY APAaxMy aAKOTOAsS, TO NPOHMCXOAMUT ropsidyee BCKHU-
nanue, MOCAE KOTOPOTO HHYErO HE OCTAETCH, HO BCE HCHAPUTCH.
B BO3ayx.***

§ 10

Kpome kucaoTHOro Hauara, (AOTHCTOHA ¥ BOAHOH KHUAKOCTH,.
B KOTOpPO#l INAaBalOT ABa INEPBBIX, Mbl HE MOKEM JONYCTUTb
B CEAHTPSIHOM CIHpPTE NPHCYTCTBHE €llle KAKOrO-HHGYAb Apyroro
Hayara M NOTOMY OrpaHMYMBAaEeMcs YCTaHOBAEHHEM ITHX Tpex
cocTtasHpix yacTeil. HeT Takxe Hazo6HOCTM pacnpocTpaHATbCA
o cneyu(PHUYECKHX cBOcTBAaX 3TOH KMAKOCTH, TAK KaK NPeAAOXKEH-
Has TeMa TpeGyeT paccMOTPEHHs TOABKO Te€X CBOHCTB, KOTOPBbIMH
moxeT 6biTh 06bsiCHEHO poxieHHe ceAuTpbl. KoHeuHo, 6bIr0 6b
BeCbMa HMHTEPECHO W NOAE3HO 3HATb, B KAKHX OTHONICHUAX IO
BECy HAH IO 06beMy HaxOASTCA COCTaBHble YaCTH ITOTO CNHPTA,
coBepmeHHO uucroro. Ho us caeraHHmix A0 cux mOp ONbITOB
3TO HEBO3MOXHO TOYHO onpeaeAuTb. (QueBHAHO AHULIb, YTO
KHCAOTHOE HAayaAo HAxXOJAUTCSA B ropasjo OOAbIIEM KOAHYECTBE,
uyeM (PAOTHCTOH, TaK Kak: 1) BKyc XHAKOCTH UpE3BbIYaiiHO KHCADIH,
2) cama no cebe oHa He BOCUPHHHMAaeT NAaMeHH, 3) OHa Tsaxe-
Aee BOJAbl IO YAEAbHOMY Becy, a NOCA€JHHH MNOHU3UACA Obl
oT 6oree O6GHABHOTO (AOrMCTOHAa; HO Jaxe NPUOAM3HTEADHO
OTHOWIEHME HUX He MoxeT ObiTb ykasano. OTHocuTeAbHO

* Caapneitmuit Ilorr 8 Paccyxgenun o cnuprosofi cepnoii kmcaore 26-
u caapHeitmuit Mymen6pex B Jonmoanenun k omsitam B AkajgeMHH ecTeCTBO--
HcnpiTateAelt, 9. 2, crp. 27
** Mymen6pek, Tam xe.
*** I'opman, Habrogenusn, crp. 40.28
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In aquae copiam® prudenter quidem inquisivit Hombergius:* ®

unciam nempe spiritus nitri instillavit alcali siccissimo et ex hac
miscela aquam, ab acido principio desertam, vi ignis in auras
expulit invenitque decrementum drachmarum quinque et gra-
norum 49. Hinc aquam ad reliqua spiritus miscibilia ratione
ponderis esse, ut 8 ad 3 circiter.

§ 11

Sal alcalinus fixus in mixtione sua possidet terram.
Etenim 1) per longam digestionem terram demittit. insipidam,
in aqua insolubilem, 2) generatur per combustionem ex corpo-
ribus terrea substantia praeditis, ita ut vegetabilium partes,
quo solidiores et robustiores sunt, eo grossiores praebeant
post deflagrationem cineres et salem alcalinum fortiorem et
fixiorem. Contra vero volatilia et terreo principio destituta
mixta nullos cineres nullumque alcali largiuntur. Utrumque
vi fundamenti primi assertum demonstrat.® Quamvis autem soli-
dissima ossa et reliquae animalium partes, ut et vegetabilia
putrefacta, ejusmodi alcalinos sales haud exhibeant, id tamen
propositae veritati nil derogat, cum ad eos constituendos
praeter terram aliud principium requiratur (infra § 13), quod
ubi vel ex mixte comburendo abest, vel a terrae consortio
inter deflagrandum arcetur, alcali cum terra constituere nequit
adeoque nudam relinquit, cujusmodi sunt cineres ossium.

§ 12
Ut vero phaenomenorum consensu id confirmetur, non aliam

* Mémoires de I’Académie R. d. S. a. 1669, p. 52.

# Bauepxnymo meliore cum successu.
b Bauepxnymo <in uncia spiritus> invenitque in uncia una spiritus
~quinque nitri inesse acidi aquae drachmas duas et grana 49.
¢B ueprosukxe sauepxHyma caeZyousas pejaxuus smoil ¢pasvl
Utrumque vi fundamenti quarti assertum <ominatur [?]> demonstrat.
.Aanree saueprnymo § 12.
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KOAHNYECTBAa BOJAbI® CAEAaA OCTPOYMHOe HccAezoBanue ['ombepr: *
‘OH NPHAMA OZHY YHUHIO CEAMTPSHOrO CNHMpPTa K camoif cyxoii
WeAOYM M U3 3TO#f CMecH BbI'HaA Ha BO3AYX CHAOIO OTHS BOAY,
yTPaTHBUIYIO KHCAOTY; OH HauleA yMeHbIIEHHEe Beca Ha 5 Apaxm
u 49 rpas. IlosTomMy BOAQa mO Becy OTHOCHTCA K APYrHM
COCTaBHBIM' YacTAM CIHPTa npubAM3uTeAbBHO Kak 8 k 3..

§ 11

Ilocmosinnast weaounass coadb umeem 8 csoem cocmase
sema10.% 60 oma: 1) nocae 40Aroro AUrepHUpoOBaHUsI BbIAEASET
3eMAl0, 6e3BKyCHyI0, B BOJe HepacTBOpuUMyw; 2) o6pasyercd
NpU CAHUTaHHM U3 TeA, 60raThIX 36MAHUCTHIM BEUIECTBOM, TaK YTO
yeM TBep:Xe M Kpenue 4acTH pacreHuii, TeM 6oree rpybas soaa
OCTaeTCsl MOCAE TOPEeHHs M NoAyuaercsi 6Gonee kpenkas u 6oiree
NOCTOSAHHAA LieAouHas coAb. Hao6opot, AeTyune u AumieHHbIE
3E€MAHCTOrO HayaAa CMELIaHHbIE BEILECTBA COBCEM HE AAlOT 30AbI
u weroun. U To u apyroe, B cury moromenns® I, zokasvisaer
Hame yTeepxaeHue. [IpaBza, cambie NAOTHblE KOCTH M ApyTHe
KHBOTHbIE YACTH, TaK € KaK CTHHBLIHE PACTeHHUs, He 06pasyioT
TAKOrO poOAa LEAOYHBIX COAeHl, OAHAKO BTO HHCKOAbKO HE
B ywiep6 BbhICKA3aHHOH Bbllle UCTHUHE, TaK KaK AAS COCTaBAEHHs
"9THX TeA, KpOMe 3EMAHMCTOTO, TpebyeTcs ellle Apyroe Hayaao
{cm. Huxe § 13), xoTropoe — ecau oHO AM60 OTCYTCTByeT B CO-
KUraeMOM CMEUIaHHOM TeAe, AM60 BCTpeyaeT NPENnsATCTBUA
K COYETaHHIO € 3EMAEI0 NpPH CXKHUTaHUM — HE MOXKET C 3EMAEI0
06pa3oBaTh IIEAOYb H OCTaBASET TOAYI0 3EMAI0, KaKOBOH
.ABAsIETCA 30Aa KocTeii.

§ 12

Uro6bl NMOATBEPAHUTbD 3TO COOTBETCTBMEM SBACHMil, CAeAyeT
YIOMAHYTb MNpPEXAE BCEro COBMELUEHHE NMOCTOSHHBIX ILEAOYHBIX
«CoAeil ¢ 3eMAUCTbIME TeAamu. 160 mocTosnnas WeAouHas COAb”®

* Memyapn xopoaepckoit Axagemuu Hayk, rog 1669, crp. 52.29

2 3 :
auepxHymo ¢ GOABIIMM ycrexoM.

9 Baueprnymo uersepToOro,

® BauepxrHymo UAH cKOpee ee 3eMAHCTas COCTaBHas 9acTb,
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rem magis, quam congruentiam alcalinorum fixorum salium cum
terreis corporibus, commemorare par est. Quandoquidem tam
arcto cum illis nexu alcalinus® sal fixus constringitur, ut in pel-
lucidum solidissimumque corpus cum iis abeat, nulla vi ignis:
cognita destruendum. Quod vitrorum confectores quotidie expe-
riuntur. Haec? memoratae substantiae® cum arena conjunctio
singulari phaenomeno sese manifestat. Etenim quando arena
cum fixo alcalino sale contrita in catino magno igne usque
ad fusionem urgetur, extemplo substantia ebullit, spumam agit,.
et non aliter commovetur, quam cum acidum cum alcali conjun-
gitur; fumus interea exsurgit densus acido odore gravis.* ¢Isto
autem quamvis probabili conjectamus argumento: acidum illum
fumum esse volatilis principii, alcalinum salem constituentis,.
partem, quam terra cum arena arctius unita deseruit (conf. § 3),
indeque colligimus, in sale alcalino fixo esse cum terra
conjunctum acidum principium; verumtamen quoniam acidum
halitum ex arena, non ex alcali, egredi supponi potest, tutiora
documenta et congruens phaenomenis ratio omne dubium re--
movebunt.

§ 13

Ad producendum alcalinum salem per incinerationem eligun--
tur plantae acida materia, sale essentiali dicto, succulentae, quae
quo copiosior est, eo copiosius alcali ex cineribus eluitur. Hinc
plantae, ex quibus sal essentialis expressus est, minus alcali
exhibent, quam si expressus non fuisset.** Item, si plantae
non luculenter ardent, sed fumant et igne fere consumuntur

* Stahl, De salibus cap. 8.
** Neuman, de alcali fixo.

% Bayeprnymo seu potius terreum ejus miscibile; caogo alcalinus ucnpas-
AeHo us paHee wmanucauwoto alcali.

> Baueprnymo alcalinae terrae.

¢ Baueprnymo ex cineribus clavellatis separatio ¢cum et.

4 B yepnosuxe nocae gravis nanucaro id quod jam olim Stahlius.
animadvertit.
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BCTYNaeT B CTOAb TECHYIO CBsI3b C HUMH, 4TO o6pasyeT mpo-
3payHOe U OYeHb NPOYHOE TEAO, He Pa3pyIIHMOe HUKAKOH N3BeCT-
HOH CHAOIO OrHA, KaK 3TO eXejZHEeBHO HAaGAIOAAIOT CTEKAOAEADI.
A10® coeaunenne® ynoMsHyTOro BellecTBa C NECKOM O3HaMe-
HOBBIBAETCS PEAKOCTHDIM IBACHHEM. A UMEHHO, €CAM TAKYIO CMECh
NecKa ¢ MOCTOSHHOM IEAOYHOH COAbIO B FOPIIKE HarpeTh Ha GOAb-
HIOM OrHe JO PachAaBA€HHsA, TO KHAKOCTb BAPYI 3aKHNaeT, AaeT
NeHy U NPHXOAMT B ABU:AKEHMe, Kakoe GblBaeT NpM coejHHEHUH
KHCAOTBI CO ILIEAOYBIO; U3 HEe BBIXOAUT TyCTOH AbIM C TAXEAbIM
3anaxoM KHCAOTbL.“® Mbl cuMTaeM BecbMa BEPOATHBIM, YTO DTOT
KACABIf AbIM €CTb 4YacTb AeTy4Yero Hayaia, BXOJSIIEro B COCTaB
IIEeAOYHOH COAM, KOTOpas yTpaTHAa 3eMAI0, TeCHee COEAMHHB-
tytoca ¢ neckom (cp. § 3), u oTci04a NPUXOAMM K BBLIBOAY, YTO
.8 TIOCMOSTHHOU WeAOUHOIl COAU UMeeCS KUCAOMHOE Ha4aio,
CoeJUHeHHOe C 3emAel0; HO TaK KaK MOXKHO NpPeANOAOXKHTb, YTO
KHCAOE HCIapeHHe IPOUCXOAUT He U3 IIEeAOYH, HO U3 IIeCKa,
"TO HYHBl 60A€€ AOCTOBEpHble JaHHble H COrAACOBAaHHOE C ABAE-
HUSAMH pacCcyXAeHHEe, KOTOPbIE YCTPaHAT BCAKOE COMHEHHE.

§ 13

AAs moryueHMs WeAOYHOH COAH NOCPEACTBOM O30AbHEHHS
BbIGHPAIOT PacTeHHs, U306UAYIOLIME KUCAOH MaTepHeH, TaKk Ha3bi-
BaeMoOji CywecTBeHHO#H coabio;”! uem ee 6oabme, TeM Goabure
BbIMBIBAETCS LIEAOYH U3 30Abl. [103TOMY pacTeHHs, U3 KOTOPBIX
BbIZKAaTa CYLIECTBEHHAS COAb, AAIOT MEHbIIE IIEeAOYH, YEM €CAH OHA
He BbixaTa.** Jaree, €eCAM pacTeHHs TOPAT HE SAPKO, HO ABIMAT
M MeAAeHHO CXKHUTalOTCA TAEIOLLMM OTHEM, TOrja M3 pacTeHHi

* IIIraas, O coasx, ra. 832
** Hefiman, O mocrosnmo#t weroun.3

2 BauepxHymo OTAeAeRHe OT HOTauIa.
0 Bauepxnymo meAouHOM 3eMAH.
B Bayeprnymo uro yxe zasHo 3aMeruA Illraxs.
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gliscente, tunc multum acidi ex planta avolat, et cineribus.
insignis copia alcalini salis derogatur.* Porro, si planta,
quae praedita est acido nimirum volatili, ante incinerationem
fuerit exsiccata, minorem quantitatem salis lixiviosi suppeditat,
quam si exsiccata non fuisset.** Denique tartarus vini,® om-
nium essentialium salium acidissimus, post destillationem ex niger-
rimo capite mortuo, aperto igne in cineres redacto, acerrimum
copiosissimumque alcalinum salem fixum largitur, ita ut potis-
sima ejus pars in illum convertatur; imo si® aqua acida, spiritus
et oleum refunditur in® massam alcalinam superstitem, unde
destillatione prius erant expressa, atque postea denuo, ut prius,
destillant; tum nil fere acidi extillat, parum olei, totaque fere
massa tartari vertitur in alcali.*** Ex his omnibus evidentissime
patet, 1) ad constituendos sales alcalinos fixos requiri neces-
sario acidum (per fund. 1), 2) sales essentiales plantarum
cum terra (§ 11) vi ignis arctius constringi et in mixtionem
alcalium abire.

§ 14

Acidum principium in mixtione materiae animalis adesse,
ex acescentia lactis et ex celeberrimi Lemmerii commentario ****
quidem constat; vix tamen separandum est, nec in essentialis.
salis formam coagulari potest; seu quod exigua quantitate repe-
riatur, sive (ut magis probabile est) quod aliis principiis invo-
lutum lateat, adeoque terram non contingere, nec illi ustionis

* 1d., ibid.

** 1d., ibid.
*** Boerhaave, El. Chym, t. 2, p. 1, proc. 55.
*#x% Mémoir. A. 1720, p. 266 seqq.

2 Baucprnymo per destillationem.
b Baueprnymo spiritus tartari acidus, phlegma et oleum.
Bauepxnymo illam,
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YyAETyYMBa€TCS MHOTO KHCAOTbI, M 30Aa AMIIAETCH 3HAYU-
TEAPHOTO KOAMYecTBa ILIeAouHO# coam.* 3arem, ecam pacre--
HHe, cojepialllee AETYYYI0O KHCAOTY, BBICYWINTb A0 CAHTaHHUS,
TO OHO JaeT MeHblle LIEAOYHOH COAH, 4YeM HeBbIcymIeHHOe.**
Hakoney, BunHbBIi Kamenb, camasi KucAas M3 BCEX CyLIecTBeH-
HbIX COAeH, [OCAe NEePEroHKM OCTABA’ET OYEHb YEPHbIH OcCTa-
TOK; MOAYYEHHAs] NpPH OGXHMIaHMM 3TOTO OCTATKA HA OTKPHITOM
OTHE 30Aa AaeT GOAbIIOE KOAMYECTBO OCOGEHHO €AKOH NMOCTOSH-
HOH WEAOYHOH COAM, TaK YTO OYEHb 3HAYHTEAbHAs] YacCTb BHH-
HOro KaMHs mnepexoZuT B Hee. Ecaum k ocrtaBmeiica IIeAOYHOH
Macce NPHAUTb® NMOAKHCAEHHOH BOABI, CHIHPTa M MacCAa, KOTOphie
paHee 6bIAM H3BAEYEHBI IEPETOHKOIO, U 3aTEM CHOBA, KaK paHbIle,
NeperoHATb, TO MOYTH BOBCE HE BBIFOHAETCH KHCAOTBI, Maio
MacAa M NOYTH BCs Macca BHHHOTO KaMHA mNpeBpaliaeTcs
B wWeAoub.*** K3 Bcero sToro cosepuieHHO oueBuaHO, 1) uToO
AAsL 06pa308AHUS TIOCMOSIHHBIX UeAOUHBLX COAell 06.3AaMeAbHO.
mpebyemcs xucaoma (1o noromenuro I); 2) umo cywecmsen-
Hble COAU pacmeHuil CUAOI0 OWHS Kpellue CBSSHIBAIOMCS C 3e-
maeio (§ 11) u nepexogzsm 8 cocmas wearoueii.

§ 14

Uro kucl.0e HayaAO MMEETCs B COCTaBE XHMBOTHOH Martepuu,
BbITEKAET M3 OKHUCAEHHS MOAOKA M M3 pacCyXkAeHus 3HaMeHH-
toro JAemepu;**** ogmako 8TO Havaro e€jBa mMoAjaeTcs Bblie-
A€HHIO, U €ro HeAb3sl CTYCTHTb B (POPMY CYLUECTBEHHO# COAM —
MAM IOTOMY, YTO OHO HaXOAHMTCS B HE3HaAUYUTEABHOM KOAMYECTBE,
urn (YTO BepoOATHEE) MOTOMY, YTO OHO CKPBITO B COEAUHEHUW
C APyrMMH HayaAaMHM M, TakuM o6pa3oM, HE MOXKET BOHTH B co-
NPUKOCHOBEHHE C 3EMAEI0 M NPOYHO COEAMHHUTHCS C HEI BO

* On xe, Tam xe.

** Hefiman, O mocroamnoii mexroun.
*** Byprase, DAeMeHTH XHUMHH, T. 2, 4. I, omprr 55.3¢
*+** Memyapnt Axagemun, 1720 r., crp, 266 1 ca.s8

@ Bauepxnymo KHCAOTO COHPTa BUHHOKaMeHHOH COAM, (PA€rMBI H Macha..
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tempore arcte associari possit. Putrefactionem vegetabilium
praecedit semper fermentatio, qua maxima pars acidi dissipatur.
Hinc fit, ut animalium partes et putrefacta vegetabilia nullum
fixum alcalinum salem dant post incinerationem elutriandum;
quod fortissimum est pro nobis a contrario argumentum. Nec
parum ponderis propositae thesi addit acidorum spirituum cum
lixiviosis salibus vehemens ebullitio et incalescentia, quae olim
eorum odium et pugna, nunc autem verius amor et avidissimus
in mutuum amplexum impetus vocatur, quem ex miscibilium
congruentia proficisci procul dubio est (fund. 2).

§ 15

De horum miscibilium in ® corpore lixiviosorum salium unione
neminem equidem dubitaturum putamus. Verum tamen tertium
miscibile phlogiston principium inter principes doctrinae viros
in quaestione versatur. Clarissimi enim auctores Stahlius et
Neumannus id in fixis alcalinis salibus contineri asseverant;
contra alii, praesertim clar. Bourdelinus * singulari commen-
tario id ipsum negat. Priorem sententiam experimenta et imme-
diata ex iisdem judicia, posteriorem ® subtiliora ratiocinia expe-
rimentis munita tuentur. Equidem affirmativae veritas ex eo
colligitur, quod ad productionem alcalium ¢ oleosa materia ne-
cessario requiratur, neque eorum genesis sine pinguedine unquam
contingat.** Unde ¢ inflammabili substantia per spiritum vini
ex vegetabili corpore extracta, minor clavellatorum cinerum
copia ex illius cineribus elicitur, quam si extractio non

* Mémoires de I’Ac. R. d. S. a. 1728.
** Stahl, Zymot. c. 12. Neum. de alcali.

3 Baueprxnymo mixtione.

> Bauepxnymo eadem ipsa ut et alia experimenta nec.
¢ Baueprxnymo pinguis.

4 Baueprnymo ad aquae.
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BpeMs cxuranus. ['Huenmio pactenuil Bcerga npeauecTByeT 6po-
XeHue, paccenBamollee 66AbIyI0 YacTb KHCAOTH. [loaTomy yacTu
AMUBOTHBIX ¥ CTHUBIIME pACTEHMs, INOCAE€ CXKUraHUA U BbIMbIBa-
HHsL 30ABl, HE AAIOT MOCTOSHHOH ILEAOYH; a DTO AAsA HAC cCaMbli
cywecTBeHHbIH Z0Boag oT mpoTusHoro. Hemanro Beca npuaaer
BbICKa3aHHOMY MOAOXEHHMI0 6ypHOe BCKHIIaHHE H pa3orpeBaHue
KHCAOTHBIX CIOMPTOB € ILUEAOYHBIMH COAfIMHM; paHee 3TO pac-
CMaTpMBaAOCh KaK MX HEHaBMCTb M 6opb6a, a HblHe — 6oaee
cIpaBe JAUBO — Kak A060Bb U xajHOe CTPEMACHHE K B3aUMHOMY
06DbATHIO, YTO HaxoAUT cebe BHe COMHEHHs OODIACHEHHWE B CO-
BMECTHMOCTH COCTaBHbIX uyactedl (moroxenue II).

§ 15

OrtHoCcuTeAbHO 06bEeZHHEHHA STHX COCTABHBIX yacTeli B TeAe
TOCTOSIHHBIX LIEAOYHBIX COAelf, moaaraeM Mbl, HHKTO He YyCy-
muuTcs. Ho cpeau Hau6oree BHAHBIX yueHbIX BO3HHKaeT elle
BONPOC O NPHUCYTCTBUH TpeTbeil cocTaBHOH yacTH — Hayaaa (Aro-
ructoHa. A umenno, ussectHeiimue aptopni llltaap u Heiiman
YTBEPX AAIOT, YTO OH COAEPAMUTCA B MNOCTOAHHbIX INEAOYHDBIX
COAfIX; Ha060pPOT, Apyrue OTPUUAIOT 3TO, OCOOEHHO 3HAMEHHUTbIH
Bypaeaun * 8 oco6om uccaegosanuu. [lepsoe muenue onupaercs
Ha ONbIThI H HEMOCPEACTBEHHbIE U3 HHMX BBIBOABI; BTOpo€®—Ha
60ree TAyb6okHe paccyxAeHus, NOAKPENACHHbIE ONnbiTaMHu. Y TBEp-
AHUTEADHOE MHEHHe OGOCHOBBIBAaETCA TEM, YTO AAA INOAYYEHHA
weAoueil Heo6xo0AuMo ¢ MacAsTHHCTOE BELECTBO, U MX o6pasoBaHne
He mpoucxozut 6e3 Kako#i-Au60 xupHoii marepuu.** Ilosrtomy,
yAaAUB ropiouue BellecTBa W3 pacTeHHWii BHHHBIM CIHPTOM, HU3
30ABl UX NOAYYalOT MeHblIee KOAMYECTBO NOTama, uyem 6es

* Memyapsbt xoporesckoir Axagemnn Hayk, rog 1738.36
** Illtaas, Teopus 6pomenus, ra. 1237 Hefiman, O meroun.

* BauepkHymo TeMH xe caMbIMM, a TaKxe M APYTHMH ONLITaMH,
a paBHo.
6 Bauepxnymo mupHOe.
17 Jlomonocos, T. II
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praecessisset, * quibus accedit ex * secundo fundamento non levis
auctoritas; scilicet, alcali purissimum sincerrimumque attrahit
spiritum vini rectificatissimum; sin autem utrumque vel alterut-
rum fuerit utcunque aqua inquinatum, commixtio impeditur.**
Quo fit, ut inter eorum commixtionem calor a gradu 49 ad 54
(thermometri Fahrenheitiani) exoriatur, qui® vix sentitur, si loco
siccissimi alcali &% p. d. assumitur.®* Sed contra Bour-
delinus ex iisdem ipsis, super quibus illi sententiam suam sta-
biliunt, contradictoriam deducit, eo, ut sequitur, modo.

§ 16

Affirmat enim, alcali fixum plantarum ex earundem sale
essentiali seu nativo per incinerationem generari; quo fieri, ut
pars illius salis acidi fixior terrae associata producat alcali;
reliqua volatilior vel cum flamma dissipetur, et sal alcalinus
purus relinquatur, aut restet a flamma incolumis, et sal ex cine-
ribus eluatur medius, et quidem nitrosus, Stahlio ipso teste.
In casu priore subtilius acidum copiosiore oleo, validiorem
flammam producente, rapi, in posteriore autem, deficiente pingui
substantia, seu quod planta sit ipsa macrior, ut Tamariscus, seu
quod pingue spiritu vini extrahatur, acidum cum alcali per
ustionem nato combinari, indeque salem medinm generari asse-
rit. Quoniam itaque per defectum seu abstractionem oleosi ex
planta sal alcalinus etiam generatur, et tantum propter mixtio~

* Idem, ibid.
** Boerhaave, El. Ch., t. 1, p. 2, de alcali et menstr.
*** Musch., addit ad exp. A. del. Cim., p. 2, p. 158.

8 3aqepxuyﬁto quarto.
b 3aueprnymo multo.
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npejBaputeapHOro ussaeuenus.* K stomy npucoe gunsiercs ne me-
Hee BeckHil 40B0J, o noroxenuio® I, a umenno, uto camas uncras
M Cyxas LIEAOYb NPUTATMBAET PEKTU(QUKOBaHHDbIH BUHHbBIH CIHPT;
ecan xe o6a 3TH BelllecTBAa MAM KaKOe-AM60 M3 HHMX COAepXaT
CKOAbKO-HUGYAb BOAbl, TO cMmeweHHe ux 3atpyausercs.* [lo-
3TOMYy NpM MX CMEIIMBaHAM TeMIepaTypa mnojHumaercs c 49
a0 54° (repmomerp Dap:znreiita); HO TenaoTa ezBa owywaercs,
€CAM BMECTO BECbMa CYXOil L1€AOYM B3ATb BUHHOKAMEHHOTO pac-
nabiBwerocs cnupra.*** Hanpotus toro, Bypaeaun us Tex xe
camblX ()aKTOB, KOTOPbIMHM BbIIICHa3BaHHbIE aBTOPbI NOATBEP-
K AAIOT CBOE NMOAOXKEHHME, AEAAET IPOTUBOMOAOXHDIH BBIBOA, Ha
OCHOBAaHMH TaKMX coobpameHui.

§ 16

On yTBepxaaer, yTO MNOCTOSIHHAas ILEAOYb PpacTeHUHl Npo-
HCXOZUT OT OGXKUraHMA MX CYILIECTBEHHOH UAH NPHUPOJHOH COAHM,
npuueM Goaee MOCTOSHHAsA 4acTb 3TOH KHCAOH COAM B coejuHe-
HUH C 3eMAel0 ofpasyeT ILleAOub; OCTaAbHasA, GoAee AeTyuyas
YacThb HAHW BBITOHAETCS OTHEM, TaK YTO OCTAaeTCs YHWCTas LIeAoY~
Hasgd COAb, HAH OCTaeTcs He TPOHYTOH naameHeM, W Torja us
30Abl BbIMBIBAETCSI CPEAHSASA COAb — CEAMTPSAHAs, [0 CBUAETAAb-
crBy camoro lllraas. B nepsom cayuae, rosopur oH, 6oree
TOHKas KHCAOTA YXOAUT ¢ 6oree OGHABHBIM MacAOM, NpPOHU3BO-
AAluM 6OAbIIEEe NAaMs; BO BTOPOM — 3a HEAOCTATKOM XKHPHOTO
HayaAa, MPOMCXOAALIMM HAM NOTOMY, 4TO Gepercsi Goaee cyxoe
pacTeHHe, HalpUMEpP TaMapuckK, MAH OTTOrO, UYTO XKMPHOE Hayaro
HU3BAEKAaeTCA BHHHBIM CIHHPTOM, —KHCAOTAa COEAHHSETCSA CO
leAOYblo, o6GpasoBaBUIEHCSA NPH COXKKEHHH, U JAaeT CP3JZHIOIO
coab. Tak Kak Bce e IPH OTCYTCTBUH HAH NMOCAE HM3BACUEHHS
AUpHO# MaTepun u3 pacTeHuss obpasyercd IIeAOYHAA COAb

* To xe, Tam xe.
** BypraBe, dAeMeHTH XHMHH, T. |, w. 2, o meAoun u pacreopax.’8
*** Mymen6pex, Jomoanenme k ombitam B AkajeMHH ommbiToB, 4. 2,

crp. 158,

& Bauepknymo uerBeprOMY.

17%
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nem cum acido in neutrum salem mutatus delitescit; idcirco
praesentiam inflammabilis principii ad constituendum alcali
necessariam non esse concludit et ipsis experimentis Stahlii et
Neumanni eorum hypothesim demonstrari posse negat. Acidum
pingui substantia involutum rapi et per ignem in auras dissi-
pari ostendit ex Lemmerii experimento, quo acidum vitrioli in
colcothare post destillationem residuum affuso oleo separavit.

§ 17

Oppositas has et utraque ex parte non invalidis argumentis
munitas opiniones ubi attentius consideramus, utramque partim
veram, partim non ita veritati consonam esse deprehendimus.
Idcirco veritatem amplexi utramque hic conciliamus, et primo
cum Stahlio et Neumanno agnoscimus: alcalinos sales habere
in mixtione sua phlogiston principium; diversa tamen propor-
tione ad reliqua miscibilia. Secundo cum B_urdelino assevera-
mus, alcalinum salem fixum ex plantis incineratis generari
non pro ratione pinguis earum materiae, quae mixtionem illius
ingreditur, sed ipsa mediante illum ab acido plantae volati-
liore liberari et nudum sisti. Haec autem ut rite ®* demonstre-
mus, ® alcalinorum salium diversa natura expendenda est, quo-
rum praecipui sunt sal tartari et sal lixiviosus plantarum.

§ 18

Tartarus generatur ex spirituosissimo uvarum succo post
ejus perfectam fermentationem. Habet autem phlogiston vali-

® Baueprgngmo expendam[us].
b 3aueprnymo praecipuorum.
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U TOABKO CKPbIBaeTcs B BHAE CpeJHEH COAH BCAEACTBHE COEZHU-
HEHWs C KHUCAOTOIO, TO OH 3aKAIOYaeT, YTO NPHCYTCTBHE roOpIO-
uyero HavaAa He ecTb HeobxojguMoe ycaoBue o6pasoBanus
IIEeAOYH, U OITOMY CYHTaeT, uro camu no cebe ompitel Lllrars
u Helimana me moryr noarsepantp ux rumoresy. Omnupascp Ha
onbiT AemepH, koTopbiil, NpUGaBUB MacAa, BIAEAUA KYNOPOCHYIO
KHCAOTY, OCTaBIIYIOCS B KOAKOTape ¥ mocAe neperonku, on moka-
3bIBaeT, YTO KHCAOTA, CBA3aHHAs XMHPHbIM HAYaAOM, BbIrOHSETCHA
OrHEM U PacCcenBaeTCs IO BO3AYXY.

§ 17

[Ipn BHUMaTEABHOM pPACCMOTPEHMH 3ITMX MPOTHBONOAOKHBIX
MHEHHH, OCHOBaHHbIX ¢ 06E€HNX CTOPOH Ha JOBOABHO BECKHX AOKa-
3aTeAbCTBaX, Mbl HaxoJAHM, YTO 06a OHM yYacTbio CIpaBeAAUBHI,
4aCTbI0 HE COOTBETCTBYIOT AeficTBUTEAbHOCTH. [losTOoMy MBI,
cTpeMscb K HCTHHe, coraacyem o6a uX, U Nmpexie BCEro npH-
snaeM, Bmecte c llltarem u HeiimanoM, uro werounsie coru
umelom 8 cgoem cocmase HA4aio GPAOUCMOH, 0ZHAKO B pas-
AUUHBIX OMHOWEHURX K Jpywm cocmasHuim Hacmsam. Bo-
BTOpBIX, Mbi yTBep:aiaeM ¢ DypaeruHOM, uTO RnOCMOSHHAA .
WeAOUHAST COAb 00PA3YemCs U3 COMKEHHbIX pACMEeHUNl He Mpo-
TTOPUUOHAADHO UX KUPOBOI Mamepuu, 8xojsuieil 8 ee cocmas,
HO umo npu mocpejcmse ee wieroub ocsoboxjaemcst om 6oiee
Aemyueil KUCAOMbL pacmeHuss U ocCmaemcst cama Mo cede.
Uro6bl 3TO Kak cAeAyeT AOKasaTb, HEO6XOAUMO ONHMCATb Pa3HO-
- 06pasHyI0 NPUPOAY * IIEAOYHBIX COAEil, U3 KOUX TAABHbIE — COAb
BHHHOTO KaMHS M COAb, BbIMBITasi M3 30Abl PacTeHHi.

§ 18

Bunnbiii kamenp o6pasyeTcs u3 60raToro CnMpTOM COKa BHHO-
rpaja no 3aBepmenun 6poxenus ero. B xamne Haxoaurcs roru-

® SBaueprxnymo raasmeiimux.
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dissimae fermentationi superstes,* quod tamen, cum natura sua
sit maxime volatile, dubio equidem caret, id acido tartari vel
etiam terrestri ejus substantiae strictius annexum vim tanti mo-
tus elusisse. Hinc autem sequitur,® idem phlogiston® actioni
ignis fortiter resistere et cum terreo atque acido principio in
alcalinum salem fixum coalescere facilius posse, quam si nulla
fermentatio praecessisset.? Aliter autem cum plantis simpliciter
incineratis ° fieri. Succus enim illarum copia spirituum multo
inferior est uvis: flamma vero exagitatus dissipatur et phlogis-
ton volatilius (sylvestre dictum) concitat et rapit secum etiam
illud, quod praeviae fermentationi et tandem flammae resistere
posset.f Hinc minorem copiam phlogisti in cineribus plantarum
quam € tartari posse relinqui® patet. Quoniam autem sal tartari
cum pinguibus conspissatur in sapones, et spiritus vini rectificatis-
simus cum eodem siccissimo ! facile jungitur, imo tincturam
auream pinguem ¥ ex eo extrahit,) quam ex pinguibus copiosam,
ex salibus vero et corporibus phlogisto destitutis nullam elicere™
solet; ® vi igitur fundamenti® 2 et 3-ii ® sequitur, salem tartari

8 Bauepxnymo quod... vim ejus eludere potuit.

b Baveprnymo vi ignis.

¢ Baueprnymo mixtum. .

4 Bauepknymo <ut quod cum cinerib[us]. Illud aut[em]> Simile
quid.

¢ Bauepxnymo haud continuit, adeoque.

f Bauepxknymo Hinc minorem copiam phlogisti quam (illa> <plantae>
in plantarum cineribus <relinquit[ur]> adeoque in sale fixo relinqui necesse
est.

& Bauepxnymo in capite mortuo.

h Bayepruymo debere nocae uewo nepeg caosom relinqui snucarno posse.

i Baueprxnymo sale.

k Baueprnymo supervacuam.

1 Baueprnymo <vi pri[mi fundamenti]> <quod> quam.

m Bauepxruymo potest.

8 Ha noaax sauepkHymo ita cum pinguibus <concrescit) conspissatur
in sapones.

o Bauepxnymo quarti.

P B uepnosurxe caos et 3-ii nem.



O powacHuu u npupose Ceautpot 263

cToH,” ocTaBmHUiCA IOCAE OYEHb CHABHOrO 6pOXEHHA; H Tak Kak
‘OH KpaiiHe AeTy4Y IO cBoell nmpupoje, TO HECOMHEHHO, YTO OH
n36exan CUAbI CTOAb GOABLIIOrO ABMAEHHs, 6y y4Yd NPOYHO CBsI-
3aH ¢ BUHHOHl KHMCAOTOIO HMAM C 3€MAHCTBIM BEUIECTBOM BHHHOTO
kamuaa. OTcioga caedyeT, YTO TOT k€ (PAOTHCTOH MOXKET Ayuile
NPOTHBUTbCA AEHCTBHIO OTHS U A€rye CO€JUHATHCSA C KUCAOTHBIM
HaYaAOM B MOCTOSHHYIO ILIEAOYHYIO COAb, YeM 6e3 NIpeiBapH-
TeAbHOTO 6poxenusa. Mlnaue o6CTOUT A€A0 C pacTEHHSAMH NPOCTO
o6oxmennbiMa. Coxk HX IO KOAMYECTBY CIHUPTOB ropaszo 6ea-
Hee, YEM BHHOTPAHbIl; [104 BAHSHHEM IAAMEHH OH PaCCEMBAETCH,
NPUBOAUT B JABHAKEHHE 6Goree AeTyuuii (GAOTMCTOH (Tak Ha3bl-
BaeMmblii AecHOH) u yHOCHT C co600 Jaxke TO, YTO MOTAO 6bl
NPOTHBUTbCH NpesBAPUTEABHOMY 6poxeHnio M mnAaamenu. [lo-
3TOMY SCHO, 4TO B 30A€ PACTEHHH MOKET OCTaTbCs ropaszo
MeHblle (PAOTHCTOHA, 4e€M B [CyXoMm ocTaTke] BHHHOro KaMmHs.
A Tak kak COAb BMHHOrO KaMHS C XHMpaMmMH CTylUaeTcs B MbiAd,
M C 3TOH COAbBIO, ECAH OHA COBEPUIEHHO CyXa, AeTKO COEAHHSETCSA
PEKTH(QUKOBAHHbIH BHHHDBIH CHHMPT, H AaXe H3BAEKAaET U3 Hee'
HKUPHYIO 30AOTHCTYIO BBITSAXKKY— TaKylo, KaKyi0 OH 0O6bl4HO
B 6OABIIOM KOAMYECTBE M3BAEKAaeT M3 XHUPOB, HO COBCEM HE H3-
BAEKaeT HM U3 COAel,, HU M3 TeA, AHLIEHHbIX (PAOTMCTOHA,” TO
M03TOMy Ha OCHOBaHHM moAoxenuii” 2 m 3 caeagyer, uTo coAb
BHMHHOTO KaMHsJ 3aKAIOYae€T B CBOEM COCTaBe Ha4aAO (PAOTHUCTOH.

* Bauepxnymo yCKOABSHYBIIHE OT CHABL

% Baueprnymo us6srrounyio.

8 Ha noaax sauepxnymo ¢ XHpaMHE CryIiaeTcsi B MhiAQ.
T Baueprngmo aérpeproro.
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phlogiston principium in mixtione sua possidere. Caeterum sales
plantarum lixiviosi quamvis etiam cum pinguedine in sapones
abeant, eoque phlogiston sibi inesse ostendant; cum spiritu
tamen vini rectificatissimo vix aut ne vix quidem junguntur,
nec ullam coloratam pinguem tincturam cum eo exhibent. Quae
omnia ut et initio hujus paragraphi proposita aperte loquun-
tur: sali, tartari et lixivioso plantarum phlogiston principium
inesse, et quidem priori copiosius, quam posteriori.*®

§ 19

Planta, ante combustionem exsiccata, concisa ® in frusta et spi-
ritu vini eousque macerata, donec eum tingere desinat, tandem in
cineres combusta, per elutriationem dat parum aut nullum salem
alcalinum. fixum purum, sed medium. Quoniam autem sal ille
medius ex acido et alcali constat, sequitur, 1) genesim salis
alcalini fixi extracta resinosa substantia non impediri, adeoque
dictam pinguedinem °® ad constituendum alcali nil contribuere,
2) quoniam resina, in planta existente, per nullam extractionem
elicita, post incinerationem sal alcalinus, acido amisso, relin-
quitur purus, acidum hoc, resinosa substantia irretitum, calore
dissipari patet. Et hactenus Bourdelini sententia vera est.
Caeterum ex iisdem non sequitur in mixtione alcalinorum salium
phlogiston existere nullum, praesertim cum vini spiritu extraha-
tur, modo phlogiston volatilius, fixiore, quod post extractionem
in planta adhuc flammam excitat, relicto? quod[cum]que alcali
cinerum ingredi possit.

2 Baueprnymo Et hoc ipsum est quo alcalini sales in terris naturae
alcalinae et absorbentibus deformat quae.

b B ueprosure nocae exsiccata manucawno concisa.

© B ueprosuxe npunucano Ha moaax quae per \j extracta.

4B YepHoBuUKe ¢ppasa saxarHiusaemcs CAO80M relicto.
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C apyro#t cTOpoHDbI, XOTs BbII€eAaYMBAEMbIE COAM PacTeHHH
C XHPaMH TaKxe JAIOT MBIAO M TeM OGHAPYXWBAIOT NPUCYTCTBHE
(PAOTHCTOHA, OHM €4Ba, a TO H BOBCE HE COEAMHSIOTCS C PEKTH-
(MKOBaHHBIM BHHHBIM CIMPTOM M He JaloT KaKoii-An60 oKpaumieH-
Hoit xupHO# BuTAXKH. Bece 3To, B cBs3M cO ckasaHHBIM B Hayane
3TOr0 naparpaga, sSBCTBEHHO JOKa3blBaeT, YTO HA4AA0 ¢hrow-
CMOH HAXO0ZUMCS 8 COAU BUHHOL0 KAMHS U 8 WeAoKe pacmeHuUll,
u 8 mepsoil ew 6oabwe, yem 80 8mMOpom.®

§ 19

PacTenune, nepea cxuraHueM BbICYWIEHHOE B M3MEAbYEHHOM
Buie U o6paboTaHHOE BHHHBIM COMPTOM AO TeX NOp, MOKa mepe-
CTaHeT €ro OKpallWBaTh, 3aTEM COXKEHHOE B 30AY, IIpH BbIllle-
AayHBaHUM MaAO HAM BOBCE He ZaeT YUCTOH NMOCTOAHHONH Ieaoy-
HOH COAM, HO Ja€T COAb CPEJHIOI. 1aK Kak 3Ta CpPejHSs COAb
COCTOUT M3 KMCAOTbI M LIEAOYH, TO Mbl 3aKAIOYaeM, 4To 1) us--
BAE€YEHHE CMOAHMCTOTO BELIECTBa He NPENATCTBYeT 06pa3soBaHHIO
IIOCTOSIHHON WIeAOYM, TaK YTO HasBaHHbIH xup ® Huuero e gaer
AAs 06pa3oBaHus LWEAOYH; 2) TAK KAaK B TOM CAyuyae, ECAH CMOAQ,
CYLLECTBYIOILAsl B PACTEHNH, HE NU3BAEYEHA U3 HETO KaKoH-An60 Bbi—
TAKKOH, MOCAE 06GXKHUraHUS OCTAETCA yHMCTas ILIeAOYHast COAb Ges
KHCAOTBI, TO OYEBHAHO, YTO BTAa KUCAOTA, NPUCTABLIAS K CMOAO-
o6pasHOMy BelllecTBY, paccesAach oT TenAoTol. [locToabky BbIBOA
Bypaeanna npasuren. Ho us srtoro He caeayer, uTo coBepIiueHHO-
HeT (AOTHCTOHA B COCTaBe LIEAOYHBIX COAeil, Tem Goaee, 4TO OH
M3BAEKAETCS BUHHBIM CIHPTOM — HO TOAbKO 6oaee aeTyuuit gpro-
FUCTOH, OCTaBUB 6oAee MOCTOSAHHbIH, KOTOpbIi M MOCAE H3BAE-
ueHuss BO36yxJAaeT B PacTeHHH NAAMA H MOXKET TaKxe BOHTH
B COCTaB OCTaBuIefics LIEAOYH 3OABI.

® Baueprnymo Bor mouemy IIeAOYHEIE COAM B 3eMASIX IMEAOYHOH IpH=
POAB B NOTAOIIAIOIIAX.

$ B uepHosuxe Ha MoAsx NPunuUCaHO W3BAeYeHHHH IPH HOMOMIH BHH=
HOrO coupra.
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§ 20

Praeterea differunt sales alcalini, praesertim plantarum,
quantitate vel qualitate materiae terrestris: qui enim ex tene-
rioribus vegetabilium partibus eliciuntur, subtiliores sunt et
teneriores; contra ex solidioribus truncis eliciti sunt robustiores
et grossiores. Inter haec autem alcalinorum salium miscibilia
(quae plura tribus non innotuerunt) quantitatis ratio nondum
determinari potest; non enim suppetunt experimenta, ex quibus
vel utcunque id conjectare possemus; nisi quod phlogiston par-
cissime omnium ex ejus subtilitate, acidum vero copiosissime
alcalinis inesse, ex confectione salis tartari ex® mero acido
colligere licet. Omnia vero haec principia aqueo humore tem-
perantur, pro varia quantitatis suae ratione; quod notissimum est.

§ 21

Et haec de alcali in genere dicta sunto, quorum pleraque,
fere ommia, ad alcali nitri referenda sunt. Reliqua quae ejusdem
specifica sunt, paucis hic indicamus; et quidem 1) quoniam ad
nitrum conficiendum adhibentur cineres plantarum, ut inferius
patebit, dubium sane non est, quin® alcalinum salem nitri
clavellati cineres plerumque constituant; 2) cum ad lixivium, ¢
ex quo nitrum excoquitur, etiam calx viva? cineribus jungatur,
maxime probabile est terram quandam alcalinae naturae acce-
dere ° illius mixtioni; idque sequentibus probatur: 1) quod
nitrum in aqua solutum diutiusque digestum terram deponat;*
2) quod nitrum ex spiritu suo et alcali fixo plantarum regene-

* Boerhaave, Elem. Chym,, t. 1, p. 2, de terra.

¥ Baueprnymo puro.

b Baueprnygmo ad constituendum nitrum.

¢ Baueprxnymo nitri rite parandum,

4 Bauepxngmo <adhibeatur) <ess[et]> admi[sceatur].
¢ Bauepxngmo <(per miscendum) in.
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§ 20.

Kpome Toro, merounsie coan, ocobenno pacremmii, pazau-
4alTCA KOAHYECTBOM H KayeCTBOM 3E€MAHCTOTO BELIECTBa: Te,
KOTopble BblllerauMBalOTCA M3 6GoAaee HemHbIX yacTell pacre-
Huii, 6oAee MATKH M HEXHbI; HAO60OPOT, BbIZEAEHHDbIE U3 Boaee
TOACTBIX cTe6Gaell — kpenue n rpy6ee. Koanuecrsennoe Bsaumo-
OTHOIIEHHUE STHX COCTABASIOIIMX LIEAOYHbIX coAeil (6oabme Tpex
uX He OGHApYyXE€HO) NIOKa elle He MOXKET GbITb ONPEAEAEHO: HET
ONBITOB, H3 KOTOPHIX 06 3TOM MOKHO 6bIAO 6Bl 4TO-AHGO 3aKAlO-
YHTb, — pa3Be YTO (PAOTHCTOHA, KaK BeCbMa TOHKOrO, MEHbIIe
BCEro, KHUCAOTbI € BeCbMa MHOrO-— KaK MOXHO CYAHTb IO NpH-
FOTOBAEHHMIO COAM BHHHOrO KaMHs U3 YUCTOH KHCAOTbl. Bce artn
Hayaaa CMATYalOTCA BOASHOH BAaromo, B 3aBHCHMOCTH OT ee
KOAHYECTBa, 4YTO AOCTATOYHO HM3BECTHO.

§ 21

Bce aro Mbl cuMTaAH HyxHBIM ckasaThb Boo6lle o Lieaoyax,
HO 60AbIIas YacTh CKa3aHHOTO, MOYTH BCE, AOAKHO GbITb OTHE-
ceno k weaoun ceruTpbl. O6 OcTarbHOM, UYTO XapaKTEPHO AAA
CEAHTpPbl, yKaxeM B HeMHOTMX cAoBax. A umenno: 1) tak kak
AASL IPUTOTOBAEHHUSI CEAMTPbI NPUMEHSAETCA, KaK HHKe NOKasaHo,
30Aa pacTeHHHl, TO HECOMHEHHO, YTO ITOMaul 30Abl cocrnagisem
8 G6oibweil uacmu WeAOUHYIO COAb Ceiumpbl; 2) TaK Kak
K LIEAOKY, H3 KOTOPOTO BbIBapUBA€TCA CEAMTpa, npubaBaseTcs,
KpoMe 30Abl, HerameHas H3BECTb, TO BeCcbMa BEPOATHO, UTO
8 cocmas ee 8X0JUM HeKOMOPast 3eMAS ULeAOUHOU ITPUPOAbl.
910 moaTBepxAaeTcs cieaywowuMm: 1) ceadTpa, pacTBOpeHHas
B BOAE M AOATO AWTepUpyeMas, BbiAeAsieT 3emAii,* 2) ceaurpa,
BO3pOXJEHHAsi U3 CBOEro CIMpPTa W IOCTOAHHON IIEAOYHM pacTe-
Huii, Marye U Goree €jKa, —TaK KaK IIEAOK ee NPH KHUIISTYEHHH
B OAOBSHHBIX COCyAaX JeHCTByeT Ha HHX; HO €CAM NPONYCTHTDb
IIEAOK YEpe3 HEralieHyl H3BeCTb, TO OH JeAaeTcs HHepTHee

* Byprare, daementn xEMuE, T. I, @. 2, O 3emAesl,
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ratum sit tenerius et corrosivius, quippe in stanneis vasis coctum
ejus lixivium ipsa aggreditur, at, si per calcem vivam transco-
latur, fit rudius et corrosivam illam vim amittit.* Sed de his.
infra (§ ) uberius. Hic tamen monemus, ex qualitatibus nitri
fixi naturam nitrosi alcali explicare tutum non esse, cum residuo
suo spiritu acido sit inquinatum, qui affuso & (P li manifestus
egreditur. Item pro ratione inflammabilitatis, quo per deflagra-
tionem figitur, differt; cum inflammabilibus aquosis redditur
minus causticum, quam cum siccis detonatum; cum metallis
maxime omnium causticum.** Id tamen contra dicta superius (§ 1)
non urget, cum alcalina nitri fixi natura aliunde satis nota sit.

§ 22

Et haec de nitri mixtione sufficere videntur, quantum nempe
ad exponendam ejus genesim requiritur. Ex quibus patet, nitrum
esse corpus duplicatae mixtionis: scilicet imprimis constare
ex acido spiritu et sale alcalino fixo;® hunc wvero componi
ex acido principio terrae arctius sociato, accedente pauco
phlogisto, et terra calcarea,® omnibus aqua plus minusve
temperatis: illum autem combinatum esse ex eodem acido prin-
cipio et phlogisto aquae insidentibus. Rationem spiritus ° recti-

ficatissimi in nitro ad alcali et utriusque ad aquam clarissimus

sk
Neumannus assignavit sequentem: acidi %; alcali-;ll—; aquae 1.

2
De acido idem affirmat Kunkelius.****

* Stahl, De nitro, c. 2 et 3.
*%* Neumann, De alcali fixo.

¥%#* Dissert. de alcali fixo. B uepnosuxe gaiee manucano Henkelius.
**** In laboratorio Chymico, part. 2, cap. 6.

* Bauepxnymo plantarum.
b Buecmo calcarea s uwepnosuxe alcalina.
¢ Baueprnymo Dri.
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U TepseT pasbejawlyio cBolo cnocobroctb.* Ho- 06 aToM peub
6yaer nuuxe (§ ). 3aecp, 0aHaKO, HAIOMHHM, YTO HENPABHABHO
BBIBOJUTh CBOWCTBAa CEAHTPAHON ILIEAOYH U3 CBOHCTB NOCTOSH-
HOH ceAMTpHI, TaKk Kak IIeAoYb B Heil 3arpssHeHa ocTaBIIMMCH
B Hell KMCAOTHBIM CIIHPTOM, KOTOPbIH SIBCTBEHHO YXOZAMT NO NpH-
AMTHH KyNMOpocHOro MmacAa. VmeeTcs pasauume u B oTHOmEHHH
BOCIIAAMEHSEMOCTH, B COOTBETCTBHHM C TEM, YTO Bo3zeficTByeT Ha
.CEAHTPY INIpM CrOPaHMH: C TFOPIOYHMHM XHAKOCTAMHM OHa CTaHO-
BUTCA MeHee ezKo#, YeM NpH JETOHAUUH C TBEPABIMM TEAAMH,
u ocobeHHO eakoff craHoBHTCH ¢ merairamu.** D10 He mportu-
BopeuuT ckasannomy Bbime (§1), Tak Kak U MOMHMO BTOrO ZocTa-
‘TOYHO M3BECTHA ILEAOYHas NMPUPOAA NMOCTOSHHOH CEAHMTpBI.

.

§ 22

CunTaeM ckasaHHOE O COCTaBE CEAHTPbl AOCTATOYHBIM, YTOGbI
paccmarpuBaTbh poxzenue ee. I3 npeamectByiomero sBcTByer,
4TO ceAUmpa ecmb meao ZBOUHOLO CMEULEHUS, M. e. OHA Tpexje
8cel0 cocrmoum U3 KUCAOMHOW0 CITUPMA U TTOCMOSTHHOU Weaou-
HOUl coau;® mociegHAsT XKe caaraemcst U3 KUCAOMHOIO HAYAAQ,
$0.4ee MPOUHO CBABAHHOLO C 3eMACIO, U U3 HeOOABULOLO KOAUUECTNBA
pacrucmona u ussecmnoil® semau, npuuem sce smo Goree uru
MeHee pas6asieno 8ogow. A Kucawlit cnupm cAoXeH U3
Mmoo e KUCAOMHOIO HAUAAA U (DAOIWUCMOHA, HAXOZAUSUXCS
8 soge. Wssecrupii Hefimam aarn Takoe oTHoweHHE ceAuTpA-

HOrO BNOAHE PEKTM(HMKOBAHHOTO CIHpPTAa B CEAHTPE K ILEAOYH
1 1 ok
1 060HX K BOAE: KHCAOTBI ) WEAOUH o1 BOADI o O xucaore

To xe moarBepxsaer Kynkeap. ¥

* IItaas, O ceaurpe, ra. 2 u 3.41
** Heiiman, O nocrosinmofi merouu.
*** JuccepragHs o mocTosHHOM meAroun. B ueprosure Zaree nanucano
Tenkean.
**** B Xumuueckoit ra6oparopuu, 1. 2, ra. 6,42

4 Baueprnymo pacreuuit.
6 B yeproBuxe meAouHOi.
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§ 23

Haec interior nitri natura est, sensibus in toto minime obvia
et chymica modo analysi aperienda. Quae quidem miscibilium
numerum, qualitatis,® imo et quantitatis rationem saepe ostendit;
situm tamen et ordinem, quo miscibilium corpuscula, ut et
mixti particulae, disponuntur, expiscari per eam non datur.
Hujus autem notitia ut jucunda, ita quoque utilis esset ad dis-
tinctam perceptionem mixti, si completa.et certa haberi posset..
Sed quoniam ad haec dispicienda nec armatus oculus pertin-
gere potest, idcirco, ex qualitatibus ipsorum miscibilium et ex
forma externa nitri quantum fieri potest, id conjectare tenta-
bimus. Qua in re cum ratio nullo fundamento satis firmo inniti
possit, imaginationem potius sequemur,

§ 24
Principium acidum ex minutioribus multo particulis, quam
terram constare, fixissimum pigerrimumque hujus ingenium et

agilis penetransque illius natura prodit. Cum autem acidum
maximam ? partem alcalini salis constituat (§ 20), probabile sane
est, unam terrae particulam pluribus acidi principii moleculis,
firmiter eidem adhaerentibus, obsideri, phlogisti corpusculis
paucis hinc inde interspersis et aqua undique ambiente, ut

& B uepnosure gualitates.
b B yepnosuxe maximam ucnpasieHo Ha magnam.
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§ 23

TakoBa BHyTpeHHSAS NPUPOAA CEAMTPbI— AAS YYBCTB B LEAOM
OTHIOAb HE FABCTBEHHAs M NOJAeXallas PACKPHITHIO XUMHYECKBM.
aHaAu30M. TakoBOH JaeT YHCAO COCTaBASIOIIMX, OTHOIIEHHE HX
KayeCTBEHHOE M YacCTO Jaxke KOAHYECTBEHHOE; HO NpH INOMOLUM
€ro HEBO3MOXHO pa3rajaTb NOPAAOK U MeCTa, [0 KOTOPBIM
pacnoaAaraloTcsi Kak KOPHYCKYAbI COCTaBASIOIINX, TaK M YaCTHbI
cmemanHOro Tera. A nosnanue aToro 6510 6b1 BecbMa LEHHDBIM
M TOAE3HBIM JAsl NOAPOGHOrO HM3y4YeHHs CMELIaHHOTO TeAa,
ecan 6bI TOABKO MOrao 6biTb NOAHBIM M JAocToBepHbim. Ho
TAaK KaK PacCMOTPEeTb TO He MOXET Jaxe M BOOPYXeHHbIH raas,
TO Mbl NONBITAEMCS AOrajaTbcsi 06 9TOM, HACKOAbKO BO3MOXHO,
Ha OCHOBaHMH KayeCTB CaMHX COCTABASIOIIMX M Ha OCHOBaHUH
BHEWIHEro BHAa ceAuTpbl. M Tak Kak 3J4ech paccyxjeHue He
MOET OIMPATbhCs Ha JOCTATOYHO IPOYHOE OCHOBaHMUE, Mbl GOAbIIE
6yAeM pYKOBOJACTBOBAaTbCS BOOOpakeHHEM.

§ 24

CooTBETCTBEHHO BecbMa IOCTOSHHBIM H MaAOAEATEAbHBIM
cBolicTBaM 3eMAM M 6bicTpo#i, mpoHukarome# npHpoie KHUCAOT-

ﬁfa@f_
2 (&
A

@

HOTO HayaAa, MOCAEAHEE JOAKHO COCTOATb M3 ropasjo 6oaee
MEAKHX 4YacTHl, uyeM nepBad. A Tak KaK KHCAOTa COCTaBAfeT
Hau60oAbIIyIO0 ® yacTh mwerounoii coanm (§ 20), To Becbma Bepo-
ATHO, YTO OAHA YaCTHIAa 3EMAM OKpYXeHa HECKOAbKHUMM YacCTH-
[IaMH KHCAOTHOTO HayaAa, NAOTHO NPHCTABUIMMH K Hell, npuueM
HEMHOTHE KOPNYCKYABI (AOTMCTOHA PpAacCesHbl MEXKAY HUMH,
a BoJAa OKpYXKaeT CO BCceX CTOPOH, Kak IOKasbiBaeT ¢ur. 4.

2 B yepHosuke HauGoAbIIyI0 UCIpasieHo Ha GoAbuyio.
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repraesentat figura 4. Cum vero acidus spiritus cum alcalino
sale confunditur, tum particula illius C [fig. 5.] contingit quam-
primum particulam B,* terreae moleculae A in alcali adhaeren-
tem, versus hanc juxta B (per ® hypothesim in prolegom. fund. 2)
volvitur, in spatiolum D inter B et E irruit, aérem in hoc
delitescentem elidit. Hic vero ex pluribus poris expulsus in
bullulas coit, in spumam expanditur, et particulae per ejusmodi
conflictum et frictionem calorem concipiunt. Acidi particula C,
si pura est et ab aliis principiis libera, magis cum acida parti-
cula B congruit, adeoque violentius in spatiolum D penetrat
profundiusque. Contra, si phlogisto vel alio principio connexo °
sociata, tam alte inde ingredi tamque firmiter inibi haerere
nequit. Quo fit, ut nitrosum acidum, impediente phlogisto,
minore vi alcalf suo inhaeret, atque adeo puriore acido univer-
sali excutiatur necesse est.? Porro particulis acidi spiritus hac
ratione, inter se homogeneis, alcalino sali insidentibus, ut fiat
corpusculum salis medii [fig. 6], prioris activitas coércetur et
acor obtunditur; posterioris asperitas exaequatur, minuitur cor-
rosivitas, proditque sal medius naturae mitioris, ita ut pene-
trantissimus nitri spiritus et acre alcali in corpus non ita®
sapidum concrescant. \

§ 25

Corpuscula nitri ita comparata si sphaericam figuram, quam
plerumque minima naturae in cumulum congesta affectant, habere

# Bauepxnymo terrae in al...

b Baueprxnymo suppositi.

¢ Baueprnygmo <{sociata) comita[ta].

4 Caos necesse est 8 uepnosure nem.

® B uepnosuxe smecmo caos non ita nanucano blande rmosepx sauep-
.Hymo0 Vix.
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Koraa kucabiif cniupT canBaeTcs co WeAOYHOH COABIO, TO YaCTHIA
ero C [¢ur. 5] xacaercs npexae Bcero wactuupt B, nmpucraBmeii
K 3emAsiHo#i mMoAaekyre A werouu, BpalaeTcs Mo HampaBAEHHIO
k Heit okoro B (no runorese npeaucAoBHA, NMOAOxeHHe 2),
BXOJUT B MaAoe npoctpaHctso D, MexAY B u E, u Boitecuser
CKpPbITbIH TaM BO3AyX. JTOT BO3AYX, BbITHAHHbIH M3 HECKOAb-
KHX nop, cofupaercsi B Ny3blpbkM M paclpoOCTPAaHAETCS B MEHY,
M YacTMUbl OT TaKUX CTOAKHOBEHHA W TpEHUs HarpeBalOTCH.
Yacruna xucroret C,. ecaum OHa -unCTa M HE COAEPAHT APYrHX
HayaA, 60Aee cOBMeLaeTcsi ¢ kucAoif wactuue# B u Tem cuab-
Hee u rAy6xe nporukaer B mpoctpaHctBo D). Hao6opor, ecan
OHa CO€JHHEHa C (PAOTHCTOHOM HMAH APYIHM CBA3BAHHBIM C Heil
HayaAOM, TO HE MOXET TaK AErko TyAa BOHTHM M Tak NPCYHO
TaM 3acecTb. [109TOMy CEANTpsHBIH CIUPT, BCAEACTBHE OKa3bl-
BaeMoil PAOTHCTOHOM MOMEXH, C MEHbLIEH CUAOIO IPUCTAET K CBOE#H
LIEeAOYH U, TAaKMM 06pa3oM, Hen36eKHO BHITOHAETCS GoAee 4YHCTOH
obweit kucrorow. Jaree, Tak kak yacTHUbl KHCAOTHOTO CIUPTa,
MexJy co60i0 0AHOPOJHbIE, HAXOAATCA CPeAM YACTHL IUEAOYHOH
coan, ob6pasysi BMeCTE C NOCAEZHUMH KOPIYCKYAY CpeAHEHd coAm
[@ur. 6], To y cnupra ymeHbIaeTCs aKTHBHOCTb M CMAr4aeTcs
KHMCAOTHOCTb; a Yy 'INEAOYHOH COAM Tpy6oCTb CrAaxMBaeTcH,
eAKOCTb MOHUXaeTcsA U obpasyercs cpeAHss coAb 6oAee HEXHOM
NpPUPOABI, TaK YTO BCENPOHMKAIOWMHA CHUPT CEAMTPbI M €jKas
IIEeAOYb COEZHHAIOTCA B TEAO HE CTOAb PE3KOro BKyca.

§ 25

EcaAu mbl npeanoAroxuM, YTO Tak COCTaBA€HHbIE YacTHULbI ce-
AUTPBI UMEIOT C(pepruecKyio popMy, K KakoBoi no Goabweil yactu
CTPEMsATCS MeAbyaiilline MPUpPOAHbIE TEAR, COGUpPAIOIINECS B KYYY,
To 6yJeT OueHb Aerko OOGBACHHTb, MOYEMY CEAHTPa BbIpacTaeT
B LIECTHIPaHHbIE KPUCTaAAbl. XOTs BCE 3TO OCHOBAaHO NMOYTH Ha
04HOM BOOGpameHHH, OJHAKO NPEBOCXOAHO OTBEYAET NPHPOJAE
COCTaBHBIX YacTef CEAMTPbI M NOTOMY NpPHOGPETaeT HEKOTOPBIH

18 Jomomnocos, T.
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supponimus, facillimum erit exponere, qui fit, ut nitrum in
hexaédros crystallos concrescat. Haec quamvis imaginatione
fere sola fulciuntur, optime tamen cum natura miscibilium nitri
conveniunt, atque adeo aliquam sibi auctoritatem conciliant.
Sint enim ejusmodi corpuscula sex ita juxta se posita, ut lineae
rectae, centra eorum connectentes, ® forment triangula aequila-
tera [fig. 7): resultabit inde figura® sex® lineis terminata,  qua-
lia fieri solent segmenta prismatum nitri. Hunc in modum situ
eodem particulae nitri, numero fere infinitae, dispositae con-
¥ stituent prismata nitri crystallina laterum

licet plerumque inaequalium, quae tamen

semper sunt parallela et supposito situi

haud repugnantia, ut apparet ex figuris.

8, 9 et 10. Caeterum proposita conjec-

7. 8. ’772 9 58 Fio. s0
oy

tura triplici ratione confirmatur: 1) quod in hac ® explicandi me-
thodo non supponuntur particulae ejusdem figurae, quam ipsae
crystalli (Dri habent, adeoque nec quaestio manet ultro solvenda,
ut plerumque fieri solet; 2) quod anguli crystallorum nitri res-
pondeant supposito situi particularum; cum plerumque singuli
120° efficiant; 3) quod reliquae crystallorum species ex hac
hypothesi feliciter explicari possint; e. g. salis cubicos crystal-
los explicaturus supponere potest particulas salis in eo situ, ut
lineae, centra eorum conjungentes, includant quadratum.f

@ Baueprnymo describant.

b Bauepxngmo hexa[édril.

¢ Baueprnymo later[ibus].

4 B yepnosuxe inclusa.

¢ Baueprrnymo hypothesi.

f B ueprnosure caegyem: Haec omnia quamvis imagi[na]tionis vi pro-
creata sunt, tamen cum natura miscibilium nitri cumque externa ejus figura
consentiunt, atque ideo sibi aliquam auctoritatem inde conciliatura vi-
dentur.
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Bec. JeficTBuTeAbHO, MyCTh WECTb KOPNYCKYA pPacloAOKeHb
APYT OKOAO ApPYyra TaK, 4TO NPSAMbIE AHHHH, COEAWHSIONIHE MX
LEeHTpbl, O06pPasyloT PaBHOCTOPOHHHE TPEYroAbHHKH [¢ur. 7]:
B pe3yAbTaTe€ NOAYYHUTCA (PUrypa, OrPaHMUYEHHAS LIECTbIO AM-
HUsAMH, N0J06Has paspesy npusM, o6GpasyeMbiX CEAHTPOIO.
YacTayel ceAnTpnl, pasMelleHHbie TakuM o6pa3oM NOYTH B Gec-
KOHEYHOM YHCA€, 06pasylOT KPHCTAAAMYECKHE MPHU3MbI CEAMTPBDI,
npaBAa, YacCTO C HEPAaBHbIMU CTOPOHAMH, KOTOpPbleé OAHAKO BCEraa
napaAA€AbHbl U OTBEYAIOT NPEANOAOKEHHOMY Pa3MELUEHMIO, Kak
nokaseisaioT guryps 8, 9 u 10. Bripo-
yeM, NpejA0KEHHAs JOTajKa IOATBep-
KAaeTcsi TPoskum obpasom: 1) npu
aToM cnocobe o6bsAcHeHus Qopma uya-

6&/2.6’. ﬁl.a’ 3. ﬂew

CTHL He NPEeANOAAraeTcsi TaKOK e, KaKyld HMEIOT caMH KpH-
CTaAAbI CEAMTPBI, M BOIPOC He ocTaeTcs moaromy 6e3 orBera —
KaK 9TO HEPEAKO 6biBaeT; 2) yrAbl KPUCTAAAOB CEAHTPbI COOTBET-
CTBYIOT NpEANOAAra€MOMY PpAaclOAOMKEHHI0O YaCTHL, TaK Kak
06bluyHO KamAbit 3 HuXx cocraBaser 120% 3) mHa ocHoBaHuM
Hale#l rUnoTesbl MOXKHO A€rko O6BACHMTb Apyrue poAbl KpH-
CTAAAOB, Hampumep Ky6GHYECKME KPHCTaAAbl NMOBapeHHOH COAM,
NPEANOAOKEHHEM TAKOTO PACIOAOKEHHS YaCTHI COAM, YTO AHHUH,
MpOXOoAALLME Yepe3 HX LEHTPbI, COCTABASIOT KBajpaThl.'

& B uepnosure cacgyem Xota Bce 3TO CO3jaHO CHAOH BooGpaxeHus,
HO coraacyercsi ¢ NPHPOJOH COCTaBHBIX wacTefl CEeAMTPH M ¢ ee BHEHHM
BHAOM, a IOTOMY NpeACTAaBAseTcs 3aCAyKHBAIOIIHM HEeKOTOPOIO JOBEpPHA.

18
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Capur 2

DE GENERATIONE NITRI, EJUS CONFECTIONE
§26°

In explicanda productione nitri omnem, quam possumus,
operam collocabimus, ut primo modum, quo in Europa potis-
simum produci solet, accurate describamus, porro ex nitri ipsius
mixtione et ingenio eorum, quae ad ipsum procreandum con-
currunt, explicabimus,” quid et quomodo haec ad miscibilia
illius contribuant. Denique propositis extemporaneis nitri compo-
sitionibus ¢ explicationem confirmabimus.?

§ 27

Quoniam experientia docuit, excrementa animalium, potissi-
mum vero fimum equinum, qui in loco umbroso consenuit et,
quasi pruina obductus, albicat, ut et muros, ex terra limosa
cum stramine extructos et calce incrustatos ac similiter interdum
quasi canitie pruinosa albicantes (quod accedente animalium
urina citius efficitur) adhibitis certis Encheiresibus nitrum exhi-
bere; idcirco nitri confectores has materias sollicite in usum
suum colligunt, et cum animadverterint, recentia ejusmodi cor-
pora nihil nitri producere,* ® propterea, quidquid ad putrefac-
tionem confert, congerunt. Itaque non solum animalium partes
facile putrescentes et eluacra coquinarum, sed et vegetabilia
putredine infecta accumulantur. Roduntur parietes casarum rusti-
carum, ex argilla et stramine exstructi, ad digiti crassitiem,

* Hist. Ac. R. S. an. 1717, p. 30.

* Hauaao napaipagpa saxeprknymo De nitri productione dictum.

b Baueprnymo modum.

¢ B uepnosuxe confectionibus.

4 B uepnosure caegyem: Ultimo de nitro collectitio, murali et aphro
nitro meditationes subjungemus. B wucmosoii koruu amu ciosa saveprxrymot.

¢ Jaree 8 mexcme sauepxnymo ideo accumuflant].
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I'aaBa 2

O POXAEHWU CEAUTPbI U EE TMTPOU3BOACTBE
§ 26

[lpu onucanum npousBoACTBa CEAHTPBI Mbl PACHOAOKHM IO
BO3MOXHOCTH BECb MaTepuaA Tak, YyToObl cnepBa MoApo6HO pac-
ckasaTb 0 cnocobax Zo6biunm ceaurpnl B Erpone; satem o6wbsc-
HUTb U3 COCTaBa caMOil CEAHTPbI M XapaKTepa BellecTB, CAyka-
IWKMX AAS ee MOAYYEHHs, 4TO M Kak cnoco6eTByer o6pasoBaHUIO
cocraBHbix yacteii ee. Hakoneu, nogkpenum o6mbsicuenue, npeg-
AOKHMB cHOCO6bl GBICTPOTO HM3TOTOBAEHHUA CEAMTPBI.”

§ 27

Kak mnayuma omnpiT, nomer KHBOTHBIX, OCOGEHHO KOHCKHit
HaBO3, KOTOpbIA, NpoAexaB JOATO B TEHHCTOM MecTe, 6Gereer,
Kak 6bl MOKpPbIBasiCb HHEEeM, a PaBHO W CTEHbl, CAEAAHHbIE W3
TAHHBI M COAOMBI H IIOKPBITBIE H3BECTKOI, KOTOpble TaKke
6eaeror, kak 6bl OT cejoro uHes (uTo 6bICTPEEe JAeAraeTcs NpPH
06AMBaHMH KX MOHYOI0 XHBOTHBIX), B PE3yAbTaTe€ HM3BECTHBIX
npoueAyp NokasbiBalOT Haauuyue cerutpbl. [losTomy npoussojn-
TEAM CEAUTPbl TILATEABHO COOHPAIOT 3TH MaTepHaAbl AAS CBOUX
Hajzo6HocTeH, a kKorja OHM 3aMETHAHM, YTO CBexkHe TeAa TaKOro
poda HE NMPOU3BOAAT CEAHTPBI,* TO CTaAM MNPUMEHATb TO, HTO
crnoco6creyer ravennio. OHE cO6HPAIOT HE TOABKO AErKO THHIO-
IIHe YaCTH XMBOTHbIX M KYXOHHble OTOGpOCHI, HO ¥ PpacTeHHsd,
nozsep:ennbie ruuennio. Co CTeH AepeBEHCKHUX XHAKHH, TOCTPOEH-
HBIX U3 TAHHBl U COAOMBI, CHHMAlOT CAOH B mNaiey TOAILIHHOM,
4YTO HEKOTOPBIM IPEejOCTAaBASETCA B BHAE rOCyAapCTBEHHOH MpH-

* Hcropus xopoaerckoit Axagemum Hayk, rog 1717, crp. 30.43

* B uepnosure caegyem Ilpucoesunnm, HakoHey, coobpaxeHus o ce-
Autpe c6opmoil, cTreHHO# M meRHCTOM.
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quod privilegio principum quibusdam conceditur.* Porro® colli-
guntur saponariorum abjecti cineres et terra coemeteriorum con-
geritur. Interim non assumuntur lubenter ejusmodi materiae, quae
soli aprico diutius expositae fuerunt. Admiscentur praeterea ex
vegetabilibus folia recentia et decidua salicum, recentes et
teneriores surculi abietum et aliarum arborum sapidiorum frondes,
folia cucurbitarum, herba quaelibet acri et acido sapore praedita,
stramen fabarum et pisorum, omne denique vegetabile, quod ex
hortis et arvis, ut inutile,’ eradicatur, ad congerendos cumulos .
nitriferos ut utilissimum consarcinatur. Nonnunquam adjiciuntur
faeces et recrementa cerevisiae, ut et spiritus vini ex frumento
parati.

§ 28

Congestae hujusmodi animalium et vegetabilium partes,® cum
terrestri limosa substantia permixtae, libero a&ri exponuntur
vallorum instar in oblongos cumulos formatae inter se parallelos,
ita ut unus ab ardentissimi aestivi solis ¢ radiis alterum defendat:
idcirco plerumque ab oriente versus occidentem, quoad longi-
tudinem suam, extenduntur. Insuper clauduntur septo, ex eadem
nitrifera materia ad duas orgyias in altum educto, quo umbra
cumulis ® inducatur, quae ut tanto major sit, plantantur versus
meridiem imo in cumulorum intervallis arbores frondosae, quae
praeter id deciduis foliis novam cumulis materiam suggerunt.
Porro quoniam aqua pluviae copiosiorf damnum & nascenti tenero

* Stahl, De nitro, cap. 2.

% Porro manucano nag savepxnymoim Rodun[tur].

b Bauepxngmo proji[citur].

® Bauepxngmo <quae> <qu[ae]> si tempus permittit, exsiccantur prius.
4 Baveprxnymo rabio[sis].

® Baueprxnymo concilietur.

t B ueprosure copiosioris.

€ 3aueprnymo embrioni.
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purerun.* 3arem co6HpalOT BHIKUHYTYIO MbIAOBapaMH 30AY,
3eMAl0 ¢ KAaabuw. [Ipu aTom nsberaioT Tex BelecTs, KOTopbie
AOATO A€XaAM Ha OTKpbiTom corHue. Kpome Toro, us pactu-
TEAbHbIX MAaTEPHAAOB NPHUMEIIMBAIOT CBEXHE M ONaBIIHE AHCTbSA
UB; CBEXHME M HEXKHbIE POCTKH eAefi M AHCTbA APYTrUX Naxyuyux
AepeBbeB; AHCTbSI THIKB; TpaBbl, cojepxaliue €K, KHCAbIi
COK; coaoMy 6060B M ropoxa; HakOHell, BCAKMe pacTeHHs, yja-
AsieMble M3 OropoAoB M W3 mnoAefl kak HeHyxHbie. M3 Bcero
3TOro, KaK BechMa IOAE3HOro [MaTepmara), COOpyXKalOT CEAHT-
paubie kyuu. Wnoraa npubasasior eme orcroit u orbpockl mus-
HOrO HPOM3BOJACTBa, a TaKXke MNOAYYEHHbie INpPH BbIKYPHBAaHHH
BMHHOTO cnHpTa U3 XAeba.

§ 28

Haspannble yacTu XUBOTHBIX U pacTeHHH " CMEIIMBAIOT C MAU-
croifi 3eMAed M BbICTaBAAIOT Ha OTKPbLITHIE BO3JyX B AAMHHBIX
Kyyax, Hamojobue BaAOB, MapaAAeAbHbIX Mexay coboio, Tak
uTO6bl OAWH Baa saliuiian Apyroii or Ayueii mrydero Aersero
COAHIA; TO3TOMY OGBIKHOBEHHO HX BHITATMBAIOT B AAMHY C BOCTOKA
Ha sanaj. Kpome Toro, oHu o6HOCATCSH CTEHKOIO, BbIBEAEHHOH
Ha BDICOTY JABYX CaX€H H CAEAAaHHOH H3 TOro e CEAUTPOHOC-
HOro MaTepHaAa; 3TMM JOCTaBAsSeTCA TeHb KyuyaMm, a 4YTo6Gbl OHa
6blra eme Goabuie, IO IOKHOMY Kpam, a TaKxke MexAYy BaraMu
CakaloT TEHHUCTble JAEePeBbs, KOTOPble K TOMY ke ONaBIIUMH
CBOMMH AMCTbSIMH ZAIOT HOBbii Marepuan aAs Kyu. Janree, Tak
KaK CAHIIKOM OGHAbHasi ZOXJAeBas BOZa BPEAUT HexHOH poxaialo-
wmeficA ceAMTpe, TO BOKPYT KY4Y BbIPbIBAIOT KaHaBbl, HHOTAA Ja:xe
3aKpbIBAIOT Ky4YH COAOMEHHOH Kpbluell, OCTaBMB IO CTOpPOHaM

cBo60aHbH gocTyn Bo3ayxy. CHapsmennbie Takum obpasom
* IlIraas, O ceaurpe, ra. 2.

& Baueprnymo npezBapuTeABHO, €CAH NO3BOASET BpeMs, BbiCymEHHEIE.
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nitro adfert; ideo colliquiae circa cumulos effodiuntur, imo
nonnulli tecto stramineo eos operiunt, omni e regione libero
aéris accessu relicto. Parati hunc in modum et muniti ab injuria
coeli cumuli adsperguntur subinde urina putrida vel etiam elu-
acris coquinarum rancidis.

§ 29

Postquam cumuli nitro impraegnati * sunt, cujus indicium est
similis lanae seu pruinae albicans materia, lateribus eorum
adhaerens, tum sumitur nitrifera eorum terra et in loco umbroso
leniter exsiccatur, si humoris indicia prodit: tandem vero ad
incoctionem sequenti modo praeparatur. In cupam, duobus fun-
dis instructam, quorum superius mobile frequentibus foraminibus
pertusum, ab inferiore duobus vel tribus digitis distat et stra-
mine ad quattuor pollices tectum est; ingeritur stratum terrae
nitrosae quattuor digitos altum, cui superimponitur aequale stra-
tum cum calce viva mixtorum cinerum, qui post deflagrationem
robustiorum lignorum colliguntur. Sequitur stratum terrae nitrosae
pari quantitate eorundem cinerum cum calce viva mixtorum
supertegendum. Et sic stratum super stratum continuatur, donec
cupa fere® integra repletur. ¢ Ejusmodi cuparum numerus re-
spondere solet quantitati terrae nitrosae. Superinfunditur tandem
materiae aqua tepida, ut eam duos vel tres digitos excedat.
Omni hoc apparatu per noctem in quiete reposito, mane sequenti
epistomium cupae ad fundum inferius aptatum aperitur, lixivium
in suppositam alteram cupam excipitur, primo turbidum et super
nitriferam materiam refundendum, donec limpidius profluat.
Evacuata cupa superiore rursum pura aqua infunditur, et per
epistomium elicitur lixivium priore multum tenuius. Utrumque
cupis aliis materia nitrosa nondum elutriata refertis infunditur
et per epistomia educitur, donec nitro satis fuerit impraegnatum.

* Bauepknymo obser. . .
b Sauepxnymo plena in.
¢ Bauepxnymo Pro quantitate terrae nitrosae.
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KyuH, NIpeAOoXpaHEHHbIE OT Bo3jeHcTBUA Henoroiznl, MHOroKkpaTHO
NMOAMBAIOTCA pa:mararorgeﬁcx MOYOI UAU 3arHUBIIMMH KYXOHHBIMHK
IIOMOSAMH.

829

Korga xyum o6oraTuauch CEANTPOIO, NpPU3HAKAMH Yero
saBAaseTca GeAaecoBaTas MaTepus, NoABAfOWasAcA Ha 6okax ux,
MOX0xasg Ha IIEPCTb MAM Ha HHEH, TO B3sATasg M3 HUX CEAHUTPO-
HOCHasi 3eMAS MEJAE€HHO BBICYLIMBAaeTCs B TEHHCTOM MeECTe, €CAU
B Heli 3aMeTHa BAaXHOCTb; 3aTE€M OHa IOATOTOBASIETCS JAS
BbiBapkH TakuM o6pasom. B cocys c ABoiiHbIM jHOM, B KOTOpOM
BepxHee NOABHXKHOE JHO, CHaGXKEHHOE 4YacTbIMH OTBEpPCTHIMH,
OTCTOHT OT HMAKHEro Ha JBa-TpM NaAblla M IOKPHITO COAOMOIO
Ha uyeThblpe JloliMa, IoMellaeTrcs CAOff CEAMTPOHOCHOH 3eMAM
TOAMUMHOIO B YeThipe NMaAblla M CBEPX HETO TaKOH Xe TOALLUHBI
CAoif 30AbI, MOAyyeHHOH cxkuranuem 6onee TBEPAbIX APEBECHDBIX
NOpoA M CMEWIAHHOH C HerameHoH M3BECTbIO. 3aTeM KAaAyT ONAThb
CAOffi CEAMTPOHOCHOH 3eMAHM, TakoH ke TOAILMHDI, HaJ HUM CAOH
TakOH e 30ABl C HerauieHoO# HM3BecCTbIO, M Tak jJaaee, CAOH 3a
cAoeM, NMoka cocyd He 6yAeT mouTu Bech 3amoAHeH. Uucao rakux
COCYAOB COOTBETCTBYET KOAMUYECTBY ceAnTpoHocHoii semau. Ceepx
BCEro 3TOr0 HAAMBAIOT TENAYIO BOAY TaK, 4TOObI OHa NMOKpbIBaAa
BECb MaTepHaA Ha ABa-Tpu maabua. Ha Houb ocTaBasiioT Bee cro--
KOHHO CTOATb, a Ha CAeAyIolliee YTPO, OTKPbIB OTBEPCTHE, HAXO0-
Asieecs B HUXKHEM AHe, CIYCKAlOT IIEAOK B I0JCTaBAEHHbIH Apy-
roii cocya. fKuaxocTh cnepsa Teuer MyTHas; ee CHOBa HaAMBAalOT
CBEPX CEAHNTPOHOCHOH MaTepHH, MOKa OHa HE CTAaHET BbITEKATb
6oaee npospauHoii. Korga Bepxuuii cocys ocBo60autcs oT BoAbl,
B HEro CHOBa HAAMBaIOT YHUCTOH BOABI M MOAYYAIOT Yepes BbIIy-
CKHOE OTBEpPCTHE WIEAOK ropasjo cAabee npeabigywero. Oba
IEAOYHDIX PAacCTBOPAa HAaAMBAIOT 3aTeM B APYTHE COCYAbl C CE€AM—
TpsAHOH Marepueil M BBINYCKAIOT M3 OTBEPCTHH COCYAOB A0 Tex.
nop, Noka pacTBOp HE HACBITUTCA AOCTATOYHO CEAHUTPOIO.
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§ 30

Cineres ® et calx viva ideo nitrosae materiae adjici solent,
quia haec sola eluta nitrum fixum verum non exhibet, sed
lixivium vix ita inspissari® potest, ut tandem in crystallinam
formam eamque nimium teneram et fragilem coalescat: inter
decoctionem maxima pars avolat et per auras dissipatur. Gra-
-cillimae crystalli inde collectae vi fulminea multum sunt infe-
riores vero et fixo nitro; quare multum convenit cum illo sale
ammoniaco, quod ex sale volatili urinoso et ex spiritu ¢ nitri ¢
paratur. Contra vero per cineres et calcem transcolatum lixi-
vium largitur nitrum fixissimum, robustissimum et vi elastica
pernicissimum.*

§ 31

Lixivium nitrosum, quamprimum incoctione dignum per exa-
men judicatur, infunditur in ahenum cupreum, altum magis,
quam amplum, fundum versus in conum truncatum desinens.
Immergitui lapidibus oneratum ligneum haustrum, ejusdem prope
figurae, quam habet ahenum, magnitudine multum cedens, ita
ut inter parietes ejus et aheni sufficiens sit spatium; fundum
ejusdem a fundo aheni distet tres vel duos digitos, et labra ad
‘insignem profunditatem intra superficiem lixivii lateant. Ad unam
extremitatem aheni super murum fundi® collocatur cupa lixivio
plena, epistomio in ahenum directo et aperto, ita ut lixivii tan-
tum aheno instillet, quantum coctione in vapores resolvitur,
Durante coctione materia terrestris a lixivio secernitur et in

* Stahl, De nitro, cap. 1.

2 Baueprnymo clavell[ati].
Baueprnymo sole<adt.

¢ Baueprnymo salis ammol[niaci).
Bauepxnymo con[ficitur].

® B uepnosure furni.
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§ 30

3oay® u HeraumeHnymo U3BecTb NPUOABASIOT K CEAMTPOHOCHOMR
MaTrepuH, MOTOMY YTO NOCAeAHAA OJHa NpH BbIMbIBAaHHK He o6GHa-
PYXHBaeT MCTHHHOH IOCTOSHHOH CEAHTPbI; HaCBILIEHHbIH €0
ILEAOK €4Ba MOXET HACTOAbKO CIyCTHTbCA, 4ToObl JaTh KpH-
CTaAABl, NIPATOM OYEHb HEXHbIE M XpYIKHUE; NPH BbIBapKe GOAb-
wasi 4acTb HX YAETYYHBAeTCA H PAcCEMBAETCs MO BO3ZYXYy. DTH
TOHKHE, o6pa3oBaBIINECSH TaK KPHCTaAAbl IO B3pbiBUaTOH cuae
ropaszo carabee HCTHHHOH NMOCTOSIHHOH CEAUTPbI; OHH BO MHOTOM
‘CXOZHbI C TOH aMMOHHEBO# COAbIO, KOTOpas FOTOBHUTCA K3 AETY-
yeil MoueBOil coAm U ceautpsiHOro cmupra. Hao6opoT, weroxk,
nponyueHHbli yepes 30Ay H H3BecTb, oboraimjaercsa camoif mo-
CTOSIHHOH CEAUTPOIO, BecbMa CHAbHOH U obiaajamoweil oueHb
6oabuIOft ynpyrocrtoio.*

§ 31

Koraa ceaurpsubiii mwerok no uccaegosannn 6yjeT NpU3HaH
TOTOBbIM JAASLI BbIBAPKH, TO €ro HAaAMBalOT B MeJHbIH KoTea,
6oaee BbiCOKMI, YeM HIMPOKHH, ¥ CXOAAINUACSH KO AHY B yCeueH-
Hbiii koHyc. B Hero momewaioT jepeBsHHbIH yepmak, Harpy:KeH-
Hblfi KaMHAMM, NPHOAM3BHTEABHO TOH e (POpMbI, KaK KOTEA, HO
MHOTO MEHbIINX Pa3MEpPOB, YTOObI MexAy CTEHKaMH ero M KOTAA
6bIA0 ZOCTATOYHOE pPaCCTOsSIHHE; AHO €ro OTCTOUT OT AHA KOTAa
Ha ABa-TpH MaAblla, a Kpas e€ro JOAXKHbBI HaXOAUTbCS Ha 3HAuH-
TEAbHOH TAyOHHE N0J NOBEPXHOCTHIO WEAOKA. Y Kpas KoTAa, Haj
CTEHKOI0 2Ha,’ MOMellaeTcs HANOAHEHHAsA IEAOKOM YallKa C OT-
BEpCTHEM, HAlPaBAEHHbIM B KOTEA H OTKPBITBIM, TaK YTOObI B KOTEA
BTEKaAO CTOABKO K€ LIEeAOKa, CKOAbKO IIpH BapKe YXOJAUT B BHUAE
napa. Bo Bpems BblBapkM 3eMAUCTast MaTepUsi BblAEASETCA U3
weAoka u cobupaercs B uepnake; 6e3 Hero oHa ocaxjarachb Obi

* IIraas, O ceaurpe, ra. 1.

® Baveprknymo motam.
8 B uepnosuxe neun.
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haustro colligitur, quae alias remoto haustro ad fundum et
latera aheni accrescit, eaque corrodit non sine pecuniae et labo-
ris damno, ut apparet ex Erkeri doctrina de nitri confectione,*
quando usus haustri ignorabatur.* Phaenomenon hoc proficis-
citur a varia® calefactione lixivii, a diversa ab igne distantia profe--

cta. Etenim in spatio AAA [fig. 11]inter aheni
atera et haustrum ° magis incalescit lixivium,
quam in haustro ipso, adeoque magis exa:
gitatur. Hinc terrea illa substantia, a lixi-
vio semet secernens et ipsum sensim tur-
bidum reddens, quae in haustrum ascendit
ad EE et versus D profecta,  sine mora ob
majorem quietem liquidi praecipitatur in
C, ° reliqua in parte lixivii A natans, for-
tius concussa, prius subsidere nequit, quam
utf ad notabilem densitatem augeatur.
Interim autem ¢ majore calore agitatum

lixivium in haustrum ingreditur, cum limpido permiscetur, quiescit,
faeces deponit; et sic continuato motu® terrestris substantia om-
nis fere in haustrum secedit.

* Aula subterranea, lib. 5.

4 Bauepxnymo. Th, rocnoau, coxpanHmu M cobAIOZewH.

§ 32

Explicatio hujus phaenomeni quamvis ad reddendam rationem composi-
tionis et geneseos nitri nihil adferat.

b Baueprnymo rarefactione.

¢ Bauepxnymo praesertim circa fundum.

4 B uepnosurxe gmecmo in haustrum ascendit ad EE et versus D pro-
fecta nanucawno in haustro ostenditur.

¢ Caoe in C 8 uepHosurxe nem.

? Baueprnymo insigni densitate.

g Bauepknymo ob majorem levi[taltem specificam <sursum cu[rrit]-

lixivi[um].

b Baueprnymo <semperd sec[edit].
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Ha AHE M CTEHKaX KOTAa U pasbeiara 6bl uUX, UYTO BBHI3bIBAET
TpaTy AEHEr u paboTsl, Kak 3TO BHAHO W3 COYMHEHHs Jpkepa*
O IPHTOTOBAEHHH CEAUTPbI, KOTAa €LIE HE YMEAH NMOAb30BATbCA
yepnakom.” OnucaHHOe sBA€HHE NMPOMCXOAUT OT PasAMYHOTO ® Ha-
rpeBaHHs IUEAOKa, HaXOoJAIEerocs Ha Pa’HOM pacCTOSHUU oT
orus. A umenno, B mpocrpanctse AAA [pur. 11] mexay cren-
KaM{ KOTAa W YEpNakoM® IIEAOK Harpe-
BaeTcsd OoAbLIe, YEM B CaMOM uyeplake,
1 [O3TOMY IPUXOAUT B 6oAee CHAbHOE
asuxenune. OTroro ynomsHyTOoe 3eMAM-
'CTO€ BeIlleCTBO, BblAEAsIOLIeeCs U3 Iue-
AOKa U JeAalolllee ero Maao-oMaAy MyT-
HbIM, NOAHMMaeTcs B uepnak k EE,
nZetr k D u HeMeaAeHHO, BCAEACTBHUE
60ABIIETO CNIOKOMCTBUA KUAKOCTH, oOcCa-
xaaercs B C; ocraabHOe, NAaBawolee
B yacTu WeAoKa A, Hax0AACb B CHABHOM
ABUXEHUHM, HE MOKET OCEecTb, Npexje ueM cobepercsa B Goaee
3HaYUTEAbHOM KOAMuecTBe. A 3a 3To Bpems weAok,” BO36y:x-
AaeMblii 6oAblIel TENMAOTOIO, BXOAUT B 4epliak, CMEIIMBAETCH
CO CBETABIM LLIEAOKOM, YCIOKAaNBAETCSA U BHIAEASIET 0CAJOK; TaKHUM
obpasoM, npH HeNpepbLIBHOM JABUXKEHHH, 3E€MAHCTOE BELIECTBO
[OYTH BCe BbINaJaeT B yYeplake. ’

. 11,

* [loasemuniit gBopen, kH. 5.44

2 Baueprxnymo Twn, rocmoau, coxpaHnmu u cobrrmgemu.
§ 32

Xorsn ob6bsicHeHMe 3TOrO sBAeHHs HHYEro He JaeT JAsd HCCAejZOBaHHA

<cocTaRa U 3apOXJeHHS CEAHTDHI.
0 Baueprxnymo paspemenus.
8 Bauepxnymo ocoberno y zHa.
* Baueprxnymo BcAeizcTBHe G0AbMOH YAeADHOR AeTrKOCTH.
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§ 32

Lixivium, ad sufficientem saturitatem inspissatum, educitur ex
aheno in cupas et in loca frigida ad crystallisandum exponitur.
Refrigerato liquore, crystalli concrescunt solidae, pellucidae,
hexagdrae. Lixivium residuum ulterius evaporatum dat crystallos
plerumque prioribus graciliores fragilioresque et minoris elateris
‘capaces, non raro sale communi inquinatos. Post ultimam incoc-
tionem et crystallisationem restat liquor flavescens, in crystal-
linam formam haud reducendus, quem Germani Mutterlauge,
lixivium maternum appellant, quae lixivio alcalino vel oleo
tartari per deliquium, aut etiam acido vitrioli praecipitata de-
mittit terram albam, magnesiam medicis dictam.* Idem lixivium
coagulatum destillatione emittit fumos rubros, foetidos; post
majorem ignem remanet in vase retorto dicta magnesia, ut caput
mortuum. ¥*

§ 33

Finito opere, terra nitro suo orbata cum ® recenti permisce-
tur, adhibitis convenientibus ® vegetabilibus, item fimo et ani-
malium partibus putrefactis, quibus residuum lixivium maternum
inspergitur, digeritur in cumulos, et eadem ratione, ut supra dictum
est, instructa aéri exponitur, ut novo nitro ditescat. Ad armamenta-
rium Parisinum conficiuntur cumuli ex terra, jam eluta et recenti
nitrosa, stratum super stratum, quorum quodlibet maceratur
spuma lixivii ex prima coctione, et ut terra statim nitrum recu-

* Stahl, De salibus, c. 15 et Hoffmann, Observatt., p. 110.
** Idem, ibidem.

4 Baueprnymo nova.
b 3aueprnymo ut supra dictum est.
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§ 32

Illerok, BoimapeHHbli 40 JAOCTaTOYHOH CTemeHu HacCblleH-
HOCTH, BbIAMBA€TCSH U3 KOTAA B COCYAbl H CTaBUTCA B XOAOZHOM
MecTe AAsi KpucTarrusauuu. [lpn oxraxaenwn xuixkocTn Bbipa-
CTalOT TBEpAble NpO3payHble uiecTUrpanHbie KpucTtaarbl. OcraTok
LIeAOKa, PN AaAbHefilieM BbINapUBaHUH, ZaeT Mo GoAabwieii yacTn
KpHUCTaAAbl GoAee TOHKHe, 6oaee xpynkue, o6rajarowne MeHbuei
B3pbIBYATOH CHAOI0 M HEPEJKO 3arpsisHeHHble OO6BIKHOBEHHOM
coabio. [locre oxoHuaTeAbHOH BbIBapkM K KpHCTaAAM3aLUU
OCTaeTcsi XEATOBaTasy XMAKOCTb, He NPHBOAMMAA B KPHUCTAAAH-
yeckylo ¢opmy; ee Hemubl HaspiBaloT Mutterlauge, MarTounmim
paccoaoM, M IMOCAeAHMH NpH oOCaXJEHHM ILEAOYbIO HAM pac-
NABIBIIUMCSA MAaCAOM BHMHHOTO KaMHfA, HAM TaKke KYNOPOCHO#
KHUCAOTOI0, BblzeAsieT OeAyi0 3€MAIO, Ha3biBaeMyl Yy MeJAUKOB
marnesueii.* Tor ke werok, nepeBosumMblii B TBEPAOE TEAO NYTEM
NepPeroHkM, BbljeAseT Gypble, YAYUIAUBbIE Napbl; HOCAE IPOKaAH-
Bauus Ha Goaee CHAbHOM OTHE B PeTOpTe MOAYYaeTCs B KauyecTBe
ocajka HasBaHHasa MarHesus.**

§ 33

[To okonuanum Ao6bluM 3eMAs, AMLIEHHAs CEANUTPbI, CMELIH-
BaeTca co cBexeid, ¢ go6aBAeHHEM NOAXOJALUUX PACTUTEAbHBIX
maTepuaAoB,” a Takke HaBo3a, THUIOWIMX uacTefi XUBOTHBHIX,
KOTOpble NOAHBAIOTCSH OCTaBIIMMCA MAaTOYHbIM PpPaccoAoOM, Bce
pacKAaAblBalOT B Ky4M H INOJABEpraloT, Kak ONHCaHO Bblile,
aeiicTeui0O  Bo3jgyxa, uTo6bl o6pasoBarach HOBasg CEAMTpa.
B [Tapuxckom apceHare ceAMTpsiHbIE KY4YH'© AEAAIOT W3 CMECH
3€MAH, yXKe NpOMbITOH, CO cBexell ceAUTPAHOH 3emAelo, caoi
HajJ CAOEM, NMpUYeM KamAbii cAofi cmaynmBaeTcs NEeHOH ILeAOKa
nepBo#t BbiBapkH. A uTO6bI 3€MAs cpa3y BOCCTAaHOBHAA CEAHTPY,.

* Illtars, O coasx, ra. 15,45 u 'opman, Ha6rrogenns, crp. 110.46
** Ou xe, TaM Xe.

2 Baueprxnymo kak ckasaHO BHIe.
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peret, permiscetur cum fimo columbarum et equorum et urina
tandem humectatur.* Et haec de confectione nitri pro scopo
nostro sufficiunt, ideoque ad explicandam ipsam genesim ejus
accedimus.

§ 34°

Terra nitrifera, ad confectionem nitri parata, continet
in se nitrum volatile, alias salem ammoniacum nitrosum dic-
tum, ex vero acido nitri et alcali volatili animalium " constans.
Asserti veritas ex § 30 ¢ evidentissime elucet; cum ejusmodi
nitrum volatile difficillime in crystallos eosque tenerrimos et
lanuginosos coeat, inter inspissandum magnam sui partem amittat,
calore in auras? dissipatur,® cum carbonibus multo mitius ful-
minet, quam nitrum fixum. Accedit, quod ex puro lixivio terrae
nitrosae per destillationem pararif possit aqua regia,** quae
ex acido spiritu nitri et alcalino sale urinoso confici solet.

§ 35

Ad constituendum nitrum volatile in terra nitrifera, alcali
volatile proficiscitur ex partibus® wvel excrementis animalium
putrefactis; id quod nemo in dubium vocare potest. Quis enim
in remotis quaeret id quod suggerere possunt proxima? et absen-
tium accessum fingere praesentibus rejectis? praesertim cum sine

* Mémoires an. 1717, p. 44.
** Mémoires 1717, p. 49.

* B navare napaipagpa savepxnymo Materia nitri.
Y Bauepxnymo concret[um].
¢ Baueprnymo clarissime.
Bauepxnymo abactam.
¢ B uepnosure dissipatam.
f Bauepxnymo sale.
€ Baueprxnymo vegetabilibus.
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€e CMEIMBAIOT C FOAYGMHBIM M AOIIAZMHBIM MOMETOM M HaKOHEI
cmaunBaloT Mouoi0.* (CkasaHHOrO O NPUrOTOBAEHMM CEAMTPHI
AOCTaTOYHO JAA Hame#i [eAH, M Mbl Tenepb NPUCTYIUM
K OGbACHEHHUIO CaMOTO €€ POXKAEHHS.

§ 34

Ceaumpornocras semast, w0mo8ast ZA JZoboluu ceaumpol,
cojepmum 8 cebe Aemyuyl) CeAUmMpY, UHa4e HASLIBAEMYIO
CeAUMpSAHOIL AMMOHUEBOIH COABIO, COCMOSWYI U3 Hacmosweii
ceAumpsaHoit Kucaomol u remyveit xusomrnoii werouu. Cnpapea-
AMBOCTb 3TOFO coBepmeHHo oueBuzHa u3 § 30, Tak kak Takas
A€TyYasg CEAHTPa C GOAbUIMM TPYAOM JAaeT KPUCTaAAbl, IPHUTOM
OYeHb HEXHbleé M NyIMHCTble, INpPHU BbINapHBaHUM TEPAETCH
B Goabuie#t cBoell yacTH, NpM HaTPEBaHMH PACCEMBAETCH IO BO3-
AYXy; C yTAeM Aa€T MEHEe CHAbHYIO BCHBILKY, YEM MOCTOSHHAA
ceautpa. K artomy npu6asum, uTO, meperoHsisi 4uCTbif IIEAOK
CEAUTPsHOH 3EeMAM, MOXHO NPHIOTOBHTb LAPCKYIO BOAKY,™ ko-
TOpast OGBIKHOBEHHO IOAYYaeTCs M3 KUCAOTHOTO CEAUTPAHOIO
CIUpTa ¥ ILUEAOYHOH COAM MOuH.

8§35

Heobxogumass gas  obpasosanus  iemyueii ceaumpol
8 CeAUMPOHOCHOU Semie Aemyuast WeaO4b Npoucxozum us"
IHUIOWUX KUBOMHBLX YaCMell UAU UCTIPAXKHEHU; B 3TOM HHKTO
He MOXeT yCyMHUTbCA: u60 KTo 6yAeT HCKaThb B OTAAAEHHH TO,
uto Zaet 6auxaiimee? Y 6yser BolZyMbIiBaTbh NPUX04 OTCYTCTBYIO-
wero, or6pocus cywecrtsyiowee? Tem 6oaee, uro 63 THHIOWMX
KUBOTHbIX MCHpaxHeHuH HAM dacTell HHKAKOTO 3apOKAECHUA
CEAUTPbl He MPOUCXOAMT B Ky4aX, CAOMKEHHBIX JAAS BTOH LEAH,

* Memyapsi,.rog 1717, ctp. 44.
** Memyapn, 1717, crp. 49.

b Sauepnnymo PacTHTEAbHBIX.
19 Jlomomocos, T. II
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putrefactis animalium® excrementis vel partibus nulla genesis
nitri in cumulis, ad illud producendum congestis, contingat,
ad quorum putredinem procreandam et accelerandam et ad
salem volatilem secernendum consulto admiscentur cineres, quo-
rum alcali fixum id efficere et salem volatilem citius liberare
solet.?

§ 36°
Vegetabilia continent in mixtione sua acidum nitri. Etenim
omne vegetabile, praesertim vero herbae Baccabunga, parieti-
naria, saponaria, artemisia, absinthium et herbae abstergentes

* Baueprnymo partibus.
b Bayeprknymo Boerhaave, Elem. chym. t. I, p. 2, de men[struis].
¢ Bauepxnym nepsonavavuvii mexcm § 36 u navaro § 37:

§ 36

Acidum nitricingrediturd> cum alcali urinoso in cu-
mulis nitriferis jungitur vel inipsa materia nitrifera
natum vel aliunde profectum, quamvis autem prius sit <proba-
[bilius]> magis probabile ex ratione superius (§ 31) allata; <ut> tamen ut
omni suspicione liberetur nostra sententia, possibilitatem prioris [vumaii;
posterioris] examinabimus. Scilicet magnorum etiam virorum opinio est
acidum nitrosum ex aére capi materia nitrifera illi exposita. <Natum enim
acida materia esse «suspi[cantur]» affirmant 1) quod.>. Equidem id <aére
ve[hi]> revera aéreo elemento vehi inde concluditur <indeque vid...> patet-
que quia: 1) montes ignivomi sulphurea materia consumpta copiosum
eructant et cryptae subterraneae exhalant; 2) vegetabilia fermentata ante
putrefactionem, qua magna eorum copia quotannis consumitur, destruitur,
similiter acidum dimittunt per atmosphaeram distrahendum; 3) in terris
arenosis laetissimus proventus arborum, quae acido abundant, etiam <indi-
cant) indicat id in aére contineri et in plantarum alimentum cedere.
Accedit quod cineres verno tempore in loco umbroso collocati post aliquot
septimanas verum nitrum largiuntur (Stahl, Fund. ch., capite de nitro) atque
spiritus salis ex tegulis veteribus destillatus aurum dissolvat, nitrosum
spiritum sibi accessisse indicans (Stahl, de salibus, cap. 9) <prodens)
quae quidem sales probare videntur, alcalino sale in cineribus contento et
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M AAA BbI3bIBAHMS M YCKOpPEHHss MX THHEHHUS M JAAS BblAEACHHSA

AeTyueli COAM HapOYHO NpPUMEUINBAaeTCA 30Aa, NOCTOSHHas Lie-

AOYb KOTOpPOH JeAraeT 3TO M ObpicTpee OCBOGOXKAAET AETYUYIO
a8

COAb.

§ 36°
Pacmenust  cogzepmam 8 csoem cocmaBe cerumpsanyio
xucaomy. Beskoe pacrenne, ocobenno 6ekkabynra,*® cremnuua,
MBIAbHSIHKA, YEPHOOGBIABHHK, IOAbIHb, TPaBbl OYHCTHTEAbHbIE

¢ Bauepxnymo s cuocke Byprare, daementn xumun, 1. I, w. 2, o pac-
TBODHTEASX.
S Bauepxnym nepsonauarvuoiii § 36 u navaao § 37:

§ 36

CeanTpAHas KHCAOTA, COeAHHAKIMAaNACH B CEAHTPO-
HOCHBIX KyuaX ¢ MOYeBO# mearaounlo, Aubo poxjgaeTcs
B CaMOR CeAMTPOHOCHOR MarTepHH, Aub6ouMeeT gpyroe
npoucxoxjeHue. Xora HepBoe 60ree BepOSATHO, HO cooGpaxkeHHsM,
NpUBeZeHHbIM BHIEe, O0AHako, uroGbl 0cBO60AMTHL Hame MHEHHe OT Bes-
KHX MOZO3peHMH, pacCMOTPHM BO3MOXHOCTb IHepBOro [vumaii: Broporo]
npesnoroxmennus. JeHCTBHTEAbHO, Jaxe BHZAIOIHECS MYXH HOAaraloT, 4TO
ceAMTpAHAsA KHCAOTa MHOAyuaeTCid H3 BO3JyXa, Ha KOTOpbIH BBICTaBAeHa
ceauTpoHocHas Marepus. <60 onn yreepixjaior, 94TO OHa POAHAACH M3 KHCAO
matepur 1) rax kakd. Uro osTo BemecTBO JeHCTBHTEABHO HOCHTCS
B BOSAYIIHOH CTHXMM, BEITEKaeT M SBCTBYeT H3 TOro, uTO 1) ero B Mso6uanm
H3BepraioT OTHeJHINaIIHe rOPHE, HCTPEGHB CEPHYI0O MAaTepHIO, M BBHIABIXAIOT
noj3eMHHe mellephl; 2) pacTHTeAbHEE BellecTBa, 6poAflIHe Nepej CTHHBa-
HHeM, KOTOPHIM HcTpebAsieTcsi exeroiHo 60AbIIOe HX KOAHUECTBO, TaKke
HcnycKaloT KHCAOTY, pacmpocTpaHslImylocs B arMocdepe; 3) mpimmoe mpo-
uspacTaHHe Ha NeCYaHbIX IOYBAX JepeRbeB, H30GMAYIOIMX KHCAOTOH, Takxe
MOKa3KHBAaeT, YTO OHA COZEPHMUTCH B BO3JyXe H IOCTYyNaeT B MUIIY pacTeHHIM.
Croza mpucoeanHsieTcs, 9TO 30Aa, MOMelIeHHasl BECHOR B 3aTeHeHHOe MeCTO,
gepe3 HECKOABKO HeJeab jJaeT Hacroamyio cerrtpy (IlIraap, Ocu. xumum,
raaBa o ceaurpe)4? u uTO COAsHOH CRUPT, OTOrHaHHHIA H3 CTapBIX Wepennm,
pacTBOpsieT 30A0TO, YKa3biBasi 9THM, 9TO K HEMY IPHCOeZHHHACS CeAHTPAHBIA
crupr (Iraas, O coasx, ra. 9), u o6HapyxuBas, kKak 3TO HOATREpPXAAIOT,
HOBHAMMOMY, H COAH, YTO cCOJepXamlasici B 30Ae II6AOUHAsh COAb M IOTAO-
maioliee 3eMAHCTOE BEIJECTBO HepEINHI] IOrAOMAIOT CEAMTPAHYIO KHCAOTY M3

19*
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et emollientes, educta® prius ope spiritus vini eorum resina
per incoctionem vel lenem incinerationem, nitrum exhibent
verum,* adeoque producunt etiam acidum spiritum, ex quo
cum alcali nitrum componitur;® qui etiam® alias saepe non
obscuris indiciis sese manifestat. Quid enim, quaeso, aliud est
letalis ille carbonum vapor, tetro odore aquae forti simillimus,
quam acidum, nitroso maxime homogeneum ignis vigore
excussum? ¢

* Stahl, Elem. Chym. p. 62, § 8.

terrestri absorbente substantia tegularum acidum nitri ex aére absorberi,
atque adeo terram nitriferam ag&ri libero eum in finem in cumulis exponi,
ut eam acido suo nitroso impraegnet.
§ 37

Haec tamen attentius examinanti apparet istam hypothesim non ita
firmo pede niti, ut statim pro <vera) universali agnosci possit; licet enim
praesentia acidi in aére negari nequeat, id tamen cum sale volatili ex put-
redine materiae nitriferae oriundo in nitrosum salem ammoniacum tanto
concrescere {posse> maxime ambiguum est. Siquidem sal cornu cervini vel
alius volatilis urinosus solus et purus libero aéri expositus aut etiam
excrementa humana putrefacta, sine ulla admixtione, subdio relicta copiosis-
simum omnium nitrum volatile vel ad minimum sal aliquod medium exhi-
berent, quod tamen <haud «obtinere» observatur» non [u]spiam observatum
legitur sine suspicione accessus materiae vegetabilis admixtae, vel ¢proxime)
prope adjacentis.

AJanree sauepxnymo nawaro smopoii pegaxyuu napapagpa 36:

§ 36

Acidum nitri existit in vegetabilibus.

@ Baueprxnymo phlogisto superfluo.

b Baueprnymo ex illis <producitur> producunt.

¢ Baueprnymo salis [?].

¢ Bauepknymo Quid denique est id, quo fermentascentia vegetabilia
aliquando <animalia) suffocant animalia quam idem nitrosus spiritus, <qui
tamen frequentiusd <nimia) copiosiore spirituosa ardenti substantia involu-
tus? <Occultatur, nec vires suasd>. Cum itaque nitrum in vegetabilium
succo contineatur, mirum non est aqua nitrata vegetationem plantarur
promoveri.

Aanree saueprnymo nauaro § 37 (so emopoii pegaryuu):
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M MATYUTEAbHbIE, IO NPEejBAPUTEAbBHOM H3BAE€YEHWH IPHU HOMOILHU
cnupTa® CMOAbI HX, NPH BbIBApKE HAH MeAAeHHOM O6GyrauBaHUM
06HapyXHMBAaIOT HACTOAIIYIO CEAMTPY® M, CAezoBaTeAbHO, o6pa-
3YIOT, KHCAOTHBbIH CHMPT, M3 KOTOPOTO CO ILEAOYDIO COCTaB-
asetcsi ceautpa. Cnupt sToT wacTo nposBaser cebs M Apyrumu
siCHBIMH NpusHakamu. B camoM jere, uTo Apyroe TOT cMep-
TEeAbHbIH yaj yraei, oueHb NMoxoxuil Mo OTBPATHTEAbHOMY 3amaxy
Ha KPENKYI BOJKY, KaK HE KHMCAOTa, BECbMa CPOAHAsg C CEAH-
TpsHOH, BbIroHseMas cHAol orasa?’ ’

* Illrarb, DremenTsr xumuu, crp. 62, § 8.

BO3SJAyXa, H IIODTOMY CeAHTPOHOCHAs 3eMAsl BHICTaBAseTcsd B Kydax Ha
OTKPHITHIA BO3JAYX ¢ TOH MeAbI0, UTOGHI OH HPONMTAA ee CBOeH CEAHMTPSIHON
KHCAOTOM.

§ 37

Oznako npu 60Aree BHHMaTeAbHOM HccAejOBaHMH O6GHapyXHBaeTcs, 4TO
9Ta THIIOTEe3a OMMpaeTcid He Ha CTOAb TBEpAYI0 NMOYBY, UTOGHI HeMeZAe€HHO
noAyuHTh O6Ijee npusSHaHHe; H6O XOTA M HEeAb3s OTPUHATH HAAMUHS KHCAOTHI
B BO3JyXe, 0JHAKO BeCbMa COMHHTEABHO, 4TOGHI OHA B TAKOM KOAAYECTBE
coegHHANACh C AeTyueHl COAbIO, BO3HHKalOmeH M3 THHeHHSA CEAMTPOHOCHOMR
MaTepuH, B CEAMTPsIHYI0 aMMHAauHYI0 COAb. Begb Torga coap oaeHbero pora
HAH Jpyras ModueBas AeTyuass COAb, BbICTaBAeHHafg OJHa, B WHCTOM BHJe,
Ha OTKPBITHIH BO3JyX, HAH TaKke CIHHBIIHE YeAOBeUeCKHe HCHpaxHEHHs,
6e3 kakoi-An60 mpHMMecH ocraBAeHHBle 0J OTKPHTHIM HeGoM, JaBarm 6nl
B Hau6oAbmeM H30GHAHH AeTYdyIO CEAHTPY HAH IO KpaiiHell Mepe kakylo-Au60
CpejHIOI0 COAb, a MexJy TeM MBI He BCTpedaeM YIOMHHAHHA O TOM, 4TO6BI
970 rae-Au60 HabAZaA0CDh, IPHYEM HeAb3s GHIAO Gbl 3aI10403PHTH HPHCOE H-
HeHHe KaKoHM-AM60 pacTHTeAbHOH MaTepHH, NpHMemMaHHo# MAM Haxozsmeiics
106 AH30CTH.

' Janree saueprnymo nauaaro emopoii pegaxyuu § 36:
§ 36

Ceaurpsinas xucAoTa mOsABASeTCS B PacTHTEAbHBIX BeHIeCTBax.

® Baueprxngmo usbuTouHoro AorucToHa.

6 Bauepknymo Uro, makomenm, mnpegcraBaser cooit To, wem 6pogmmue
pPacTHTeAbHEIe BellecTBa HHOrja yAymaloT XHBOTHHIX, KAK He TOT Xe CeAHTps-
HHIE CHHAPT, 3akAIOUEHHHNI B 60Aee 06MABHOE ropiouee CIHPTOBOE BeIIECTBO?
<On 6BIBaeT CKPHIT M CBOMX CHA He). Tak Kak, CAeZOBaTeAbHO, CEAHTpa
COZepXKHTCS B COKE PACTHTEABHBIX BeIIeCTB, TO He YZHBHTEABHO, UTO COJepia-
IMas CEeAHTPY BoJa cOAeicTByeT NMpOHMSpacTaHHIO PAaCTeRHR.

Jaaee sauepxngmo mnauaro § 37 (8o smopoii pegaruyun):
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@ W 5N1SRL ]J1/INH\RIRH 01KL1S

NHNRJS1 RLLONHKR RLJ X1TNKORW SJNRTTRLOL 1TN3 QRKQH ~OHL HIN
NRJSIL J\TIKJHNOKW + TIVHKHKR HQRXOL 1N TVRKRNOJTHL HKX1SNiL
TO\TNHSNRHL3 ++H OH1Q1T X1LRNNR\ QKHTTRJIKL N1KK1H LHNIKRHM /KH]
VHOQJ HQRXJ 1IN HKX1SN1 TVRKRNO KI1TRXOJ3 ¢ HQRXOL XOVIRQRT
SIKRT VKJIXRK1U HINIKOLW ~OJX XOKHSN1 01KL1SNHNRJS1 VI1KOLAO1
HJJIHN RS HOKHT3 HINIKOLW 7~0JX 1HX1L H\TJIONH K1TNHN 1N OIN1KR
JK1 XR/1ITNRJS1 RS HQINOL™ H\RN _KROT LOINJ 1TN JHIRXROTW QOL
SHKR\OT YHOTNOL TNK1SO1 S1KJJT HOORQRHN 1IN LINHIIH AOHIXHL
RS HOKHT H\R1ST 1N KHK10HQNOT TJIJHNW ~OH1 VJTNIKROT S1Q RLLLf
TR\IR HNNRS/RN 9QRXOL SRNKJTOLW ~OJX OORN RS VIHSNH O01KL1SNH
QOL RS OHIQR\OT S1Q TOTVRQHKR VITTRNW 1K/J RS HINIKONKJ HQRX.
AOHIKISXOL 1TN 7X ~OJX LHNLIKRHL O1KL1SNJ 1PH/RNHSN1 XRTTR[

VHNOKW 1P LJSRNRT TOV1IKROTd HX SRNKJTR TVRKRNOT SHNOKHL Vi

e

JA/ANH\RIROL  XITNKOQNRJIS1IL ™IN VONK1EOHQNRJSILG” H VONK10HQNRJS
VISX1SN1L TI1LV1IK VKH1Q1XRN O01KL1SNHNRJW ~OHL]RT RIIH I1SRT TH1VROT TRN
RSTISTR\RIRT @1KL1SNHNRJS1 HQRXOL 1IN VYIJ/RTNJS H Q1IN1KRT LRTQR\RIR\OT
NHKOL T1VHKHKR SJINRTTRLOL 1TN3 RX ™HONIL" "OJX ]1/ANH\RIR\OT SRNKJTH1
LHN1IKRH1 RSTR/S1L VHKN1L QJSTNRNOL1SNR\OT QJSNRS/1K1 S1Q1TT1 1TN cOF
O\R HQRXOL TOOL QOL VYIJ/RTNJ 1PYHIHSN O01KL1SNHNHW ™SI1LEV1G" RS1]RNH\R
IRT S1IQITTRNHT 1TNW ON HIQHIRSJ THI1 JJIHNRIR RS 1HX1L LHTTH SRNKRO1KH 1
K10HQNRT HSRLHIROL 1PQK1L1SNRT ™1N VEHKNR\OTG” HON VHKNR\OT JKNJ ™QHVN
RSOIHLLH\RIR” HQRXOT TVRKRNOT QOL VYIJ/RTNJ }OSQNOT RS SRNKOL ™SRNKJTC
VIHSENRTG” ]JIHNRI1 H\IHN =HVRHNOKW 1N VYIJ/RTNJ ™"0OJX TOV1KOIOOL" TOV1t
0I0JW "0OJ RSPIIRNOK %oe VKH1Q ¢ 1IPQOTTIW KIN1ISNJ*O1 ™QOL’ 1JW "OJX ™NISHC
TIQRHNOT 1TN” HKQNROT TR\R HXTNKRQNOL YH\INW RS SRNKOL JJIHNRI1 H\1HN T
HX1J VHNEING” CRSQ
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