YcioBue

Bpoynosckoe nBuzKenne 661710 OTKPBITO aHymiickuM boranmkom P. Bpoynom B 1827 romy, Korja on
IIPOBOJINJT UCCJIEIOBAHUS TTHLIbIBI pacTenuii. B 1905 rogy Anbbeprom DitHinreiinoM ObLita co31aHa
MOJICKYJIAPHO-KMHETUIECKad TeOpUud [AJid KOJIMYIECTBEHHOI'O OIIMCaHWA 6p0yHOBCKOFO JABU2KCHMA.
Dopmyta DitamTeitHa ObL1a oaTBEepK AeHa onbitamu 2Kana [leppena u ero crymentos B 1908-1909
IT. B KavecTBe OPOYHOBCKHUX YACTHUIL OHU MCIOJIb30BAIN 3EPHBIIIKHA CMOJIBI MACTHKOBOTO JIEpeBa 1
IYMMUT'YTa — TYCTOI'O MJIEYHOI'O COKA JIEPEBbEB POJIa TAPIIMHIUS.

B 1926 r. ZK. Ileppen noayuns HobeneBckyio mpeMuio 1o (pu3uke.

B nmannoit 3a/1ate BaM IIpeJICTOUT Pa3odpaThes B CYINIHOCTH OJIHOIO U3 SKCIIEPUMEHTOB, IIPOBEICH-
ueix 7K. Ileppenom

3adava nanucana wa ocrose knueu K. Ilepperna «Amomwry 2. Bce
yucaeHnvle dannve 83AMoL u3 IMotl Knueu. B Kauecmee uANOCPA-  baontax
YU UCTLOND30BAHDL BHLOEPHCKY U3 YKA3GHH020 u3danus. Undopmayus, i AP M S .
COOEPAHCAUWLAACA 6 IMUL BbIPE3KAT, NOAHOCTLIO COOCPHCUMCA 6 MeK-
cme 3a0aMu, noIMOMY NePesodumsd MEKCMBL U3 YKa3aHHOT KHU2U Hem, AL K i

HeobT00UMOCTL.
D L. HAMMICK

Cupaska Jyist T0601bITHEIX: gamboge [geem’bouds| - rymmuryT (Mied- s

CONSTABLE & COMPANY LTD
HBIII COK HEKOTOPBIX TPOIMICCKUX paCTeHI/Iﬁ) Ba o SEEB U FICESERALGPARE g

1916

Yacts 1. IToyuenue oqHOPOIHON IMyIbLCUIZ.

s nonydenus smysibeun 7K. Ileppen pactupas rymMMuryT najbiamu 1o, Bogoit. [Ipu sTom 06-
pPas30BBIBAIACH KPACKA SIPKO Kea1Toro 1Beta. OiHako, 00pa3oBaBIInecs MapuKi IyMMUTYTa IMeJIN
pas3/InuHble pa3Mepbl, a JiId IPOBEJIEHNs] U3MepeHnii TpeboBaIaCh IMYILCUS, YACTUIKN KOTOPOI
onunakoBbl. s pazmenenus gactur z2K. [leppen ucnosbszoBast nenTpudyry — ObICTPO Bpariaio-
Muiicd MUJIUHIPUIECKUI COCY/T, B KOTOPOM COJIePXKaJjIach MCXOHAS IMY/IbCH.

I treated 1 kilogramme of gamboge and obtained after
several months a fraction containing a few decigrammes of
grainsg having diameters approximately equal to the diameter
I wished to obtain.
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1.1 Cdepuueckas gactuna pajauyca R (13 Marepuasia MJI0THOCTU p) HAXO-
JUTCA B 2KIJIKOCTHU (H.HOTHOCTI/I po) Ha paCCTOAHUU 7" OT OCHU BEPTUKAJIBHOI'O
COCy/1a, BpalaIoerocd BOKPYT BEPTUKAJIBHON OCU C IIOCTOAHHON YIJIOBON
cKOpocThio w. Hafiure 3aBHCHMOCTH CKOPOCTH DPaIMAJIBHOTO JIBUZKEHUS
JACTHIILI V' OT PACCTOSAHUSA JIO BPAIIEHUS.

Ha wactumny cdepudeckoit hopMbl B KUJIKOCTH JIEHCTBYET CUJIA BSI3KOTO
TpeHwusd, ornpeensemas gopmysioit Crokca

F =6mnRYV, (1)

rJae 1 - Tak HaBbIBaeMbeI, KOQ(b(i)I/IILI/IeHT BA3KOCTHU 2KHUIAKOCTHU (C‘II/IT&fITQ 9Ty BEJIMIUHY I/ISBeCTHOfI).

1.2 Bo cko/bKO pa3 U3MEHUTCS CKOPOCTH YACTHIIBI, €CJIM ee PaJuyC YMEHBINUTCS B JBa pas3a’
1.3 (Ompirer [eppena) Paccanraiite 3HaueHne CKOPOCTH JBUKEHUST TACTHUIIBI TYMMUTYTA PAJIILYCa
R = 0,212 mxm = 0,212 - 1079 M, maxonamieiica na paccrogamm © = 15,0 cM OT ocu BpaIie-
nud nearpudyru. Henrpudyra cosepiraer 2500 000poTOB B MUHYTY, B COCYJIe HAXOJUTCHA BOJTHAS
SMyJIbCHs. UC/IEHHbIE 3HAYCHUS XapPaKTEPUCTUK BOJIBI U T'YMMUI'yTa HpuBeieHbl B CIpaBOYHbBIX
nmauHbix. 1.4 Onennre Bpewmsi, 3a KOTOpas dacTulia (B YCJIOBHUS, OMMCAHHBIX B 1. 1.2) CMeCTHTCS Ha
paccroguue | = 5,0 cMm.

YHactp 2. Onpegesienne pa3sMepoB YaCTHII.

s uamepenus pasmepos vacmuy XK. Ileppen ucnosvsosas mpu passudHuz memoda. B odrnom
U3 HUL OH UBMEPAL CKOPOCTIU NAJEHUS YaCULY, 68 Hcudkocmu. Jlai 9moz0 6 sepmukasvHvill cocyd
¢ AHCUIKOCTDIO BAUBANCA MOHKUT CAOT IMYNOCUU, COOEPHCAULET, 2DAHYABL NPUMEPHO 00H020 PA3-
mepa (nocae uenmpudyauposanus). dmom caol medaenno onyckaics 6 6ode. M3-3a 6poyroscrozo
JeUNCENHUA NPOUCTOOUAO MEDAEHHOE PACTLABIBAHUE CAMOZ0 CAOA, HO OHO COCMABAAM He boaee 1/50
0m M020 PACCMOAHUA, HA KOTOPOE YACTULDL ONYCKANUCD.

X The edge of the cloud of grains
as it sinks will not be very sharply defined, for as a result of
the fortuitous fluctuations due to the molecular agitation,

the grains will not all fall from the same height ; however,
by taking the “ middle "’ of the zone, it is possible to evalvate
to within nearly /}; the mean value of the distance fallen (it is
of the order of a few millimetres per day) and the mean
velocity of fall can consequently be obtained.
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2.1 Ilpenebperasi GPOYHOBCKUM JIBUZKEHUEM, HAHUTE CKOPOCTD OIyCKaHUs C(HEePUIECKON TaCTUIIBI

rymmuryta pajguyca R = 0,212 MM B Bojie.

2.2 Haiiure BpeMsi, 3a KOTOPOE CJION YACTHUIL OIYCTUTCA Ha paccrosguue [ = 5,0 cM.

Yacrs 3. Pacnpenesienue gacTuil mo BBICOTE.

Microscope
Qhpective

Cover Glags

Hallow Sirde

B nepsoti ocnosrnot cepuu sxcnepumenmos K. Ileppen usy-
YaAA PACNPEIEAEHUE YACTNUY TO BBICOME € NOMOUBLIO MUKDPO-
C ckona. OKa3anocb, 4mo KOHUEHMPAUUA 4acmuy, yoveaem c
BbLCOMOTL, MAKIHCE KAK YMEHLULAETCA KOHUEHMPAUUS, MONC-
Kya 2a3a 6 nose masicecmu eman. Teopemuueckutls anaius,

Emulsion nposedennwili A. dunwmetdrom, noxasan, wmo nosederue 4a-

FiG. 5.

cmuly, 8 dIMYAbCUU NOAHOCITNDBIO GHAA02UYHO nosedenuto mone-

KYyAa ea3a. Hrvimu CA06aAMU, YACNU MOHCHO PACCMATPUBATD

KK oueHd boavuLue MOAEKYNADL.

PaccmorpuM nsMmenenmne KOHIEHTPAIME MOJIEKYJT KUCJIOPOJIa B 3eMHOI aTMocdepe. Byjiem cunrars,

YTO TEeMIlepaTypa BO3/lyXa OJMHAKOBA Ha BCeX BbicoTax u pasna t° = 20°C

3.1 Paccunraiite, Ha KaKoil BBICOTE KOHIICHTPAIUS MOJICKY/I KHCI0poAa yMenbiraercd ua 1,0%. 3.2
[TokazkuTe, YTO KOHIIEHTPAIUS MOJIEKY KHCJI0PO/ia YMEHbIAeTCd B 2 pa3a Ha BBICOTE, KOTOpas

pacCcUnThIBAETCS 110 (DOpMYyIIe:

RT RsT
hy/ =0,01N - — = 0,69
1/2 ) Mg ) Mg )

rie R - yHEBepcaJibHas Ta30Bast ocTossHHAst, M - MoJIIpHasi Macca rasa.

(2)

3.3 (Oubrrsr [eppena) B oxnoii u3 cepuit sxcnepumentos 2K. Tleppen ncmnomb30Bait BOJHYO IMYJIb-
CHIO, COJIepZKalyio YacTulbl pajuyca R = 0,212 mxMm. B pesysbrare mojicaera B 0011Ieil CJI0KHOCTH

13000 gactur, 2K. Ileppen BbisicHII, 9TO Ha BBHICOTAX
9; 35; 65; 95;

MUKPOH, KOHIIEHTPAIIUN YaCTHI]

A series of experiments was carried out with the greatest

IIPOIIOPIMUOHAJIbHBI 9UCJIaM care, using gamboge grains of radius -212u (using the reduced
field of vision method). Cross readings were taken in a cell
. . . 100k deep on four horizontal equidistant planes across the
) ) ) . e
cell at the levels
TemuepaTypa, IpH KOTOPOIi IIPOBOIMINCH H3MEPEHNUST ni e
paTypa, 1p p p 7 p ’ The readings gave at these levels, from a count of 13,000
paBHAJTaCh t° = 2000. grains, concentrations proportional to the numbers

100, 47, 22-6, 12,
[To stum sanuabim 2K. [leppen BrepBbie B CTOPUN OTe-

HUI (C TOYHOCTBIO JIO OJHOM 3HAUAIIEH UdPHI) MOCTO-
suuayio A. Aporajsipo. Cruenaiite 510 u Bor.

VuuBepcabHasi ra3oBas IOCTOSAHHasA [Rg mM3MepsieTcsd J0CTATOYHO MPOCTBIMU MeTojamu, u 7K.

[Teppeny (kax u Bam) Gblia u3BecTHA.
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CripaBo4YHbBIE JITAHHBIE.

ITnorrocTs Boabl po = 0,998 - 10% X5
[LnorHocTh TyMMUTyTa po = 1,194 - 103 =3
Bsskoctb Bogsl 7 = 1,005 - 1076 ITa - ¢
Yckopenue cBobosnoro nanenns g = 9,81 %

Ik

mouth-K

YuuBepcajbHas ra3oBasd nocrosdnnas Rg = 8,314

Mousipaast Macca kucaopoga M = 321072 XL

Pemenue

1.1 Ha ygactuiry Bo Bpalaolieiicss »KUJIKOCTU B paInaJbHOM HAITPABJICHUN
JeficTBy10T cuita Bsaskoro tpenns (cuiaa Crokca) Fo = 6mnRV n cuna Apxu-
meda fy = %WRS pow?r. DTU CUIIBI COOBINAIOT YACTHUIIE IEHTPOCTPEMUTETHLHOE
yckopenue a = w?r. [Ipenebperas U3MEHEHUEM MOJYJIsl CKOPOCTH YACTUIILI
OTHOCHUTEJIbHO >KNJIKOCTH. Ha ocnosanun BTOPOI'c 3aKOHa Hrororona zanmiiem
ypaBHeHUe

4 4
§7TR3pw2r = 6m RV + §7TR3p0w2r,
N3 KoTOpOoro HaxXomM CKOPOCTh PAINAIBLHOTO JIBUKEHUST IACTHIIHI

20 2
V= R (p po)(JJ 71. (2>
m

annas 3adayva maxoce moocem Ovimd Pewera 6 HeUHEPUUAALHOT SPAULAIOWETCA CUCTEME OM-
cuema, C8A3aAHHOYU ¢ HCUIKOCMBIO.

1.2 Tak Kak CKOPOCTb YaCTHUIIbI ITPOMOPITMOHAJIBHA KBAJIPATy €e pajuyca, TO IPU yMEHbIIIeHTN
pajiiyca B JiBa pa3a, CKOPOCTh YMeHbIUTCH B 4 pasa.

1.3 TloacraHoBKA YMCIEHHBIX 3HAYEHIH TPUBOAUT K pedybrary Kr(2m) (,0212-10—6)m2-(,1194—,0998)-103250(

v Bo—po)wr _ (0,212 1076 - (1,194 — 0,998) - 10°55 (250025)° ¢=2 - 0,15m )
B In B 9-1,005 - 10-6 5024 . ¢ B

—0,0102
C

1.3 U3 dopmynbl (2) ciaeayer, 9T0 CKOPOCTb YACTHUIBI POIOPIHOHAIbHAS PACCTOSHUIO 0 OCH
BpAIIEHNUsI, TIO9TOMY JIBH2KCHHE TAKON YaCTHIIbI HE SBJIsI€TCS PABHOMEPHBIM. J[Is OlleHKu BpeMeHun
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JIBUZKEHUsT MOYKHO HCIIOJIB30BaTh CpejiHee apudMeTHIecKoe CKOPOCTeil IBUXKEHUsT JacTHUILI B Ha-
JaJjie ¥ KOHIIe paccMaTpuBaeMoro narepsaJa. J[is yupoIenns IucjaeHHbIX PAcYeTOB 3aBUCUMOCTh
CKOPOCTH OT PACCTOSIHUS 3allUIleM B BHUJIE

V(r) = Vo, (4)

To

rae VE) - CKOPOCTb YaCTHUIbI Ha PaCCTOAHUN Tg, IIPUYIEM B Ka4d€CTBE€ 9THUX BCJIWYINH HCIIOJIB3YyEM
YuCJI€eHHbIC 3Ha4YC€HUA, paCcCIUTaHHbIE B II. 12 yKa3aHHaﬂ OIlCHKa BpEMCHMH JIBU2KCHUA YaCTUIIbI
JTaeT

2] 2-0,05

E: =
Vo + Vo 0,010 (14 22)

~ 4,3c (5)

Jonoanenue. Tounwvili pacuem epemenu dsudicenus makoice mooxcem 6vimvb nposeden. Uz ypas-
nenua (4), sanucannozo 6 duddeperyuarviot gopme caedyem, 4mo 3aKoH JBUNCEHUS UMEEM
IKCNOHEHUUANOHDBIT 610

d W
_7” :VOL = r=rgexp (—Ot)
To

*I3 TounOro 3aKOHA JABU2KEHUA HaXOJIUM BpPEMA CMEHICHNA YaCTUIIBI Ha PaCCTOAHUE [ *

e ro+1 0,150 20
- I —432¢.
Vo 'y 0010 15 4C

YHacte 2. Onpegesienne pa3MepoB YaCTHIIL.

2.1 /st ompeiesieHusi CKOPOCTH OIYCKaHWsl YaCTHUIl JOCTATOYHO B (opmyse (2) 3aMeHUTH IeH-
TPOCTPEMUTEILHOE YCKOPeHHe yCKOpeHreM CBOOOIHOrO NaJieHus. PacdeT CKOPOCTH B 3TOM CJIydae
HIPUBOJIUT K CJIeJyIoneMy 3Hadennio Kr (-—6)2-(—)-3-—2- 2,021210m,1194,099810,981cm R(p—p)g3
OM V=== 9nkr-m 9-,1005-¢(6) M2-c2 —m =,955-106 c

R2(p—po)g  (0,212-1076)% »%- (1,194 — 0,998) - 10° £2 . 9.81¢72 - us

V = f—y = 6
In 9-1,005 232 . ¢ ©)
=055-106 2
C

2.2 CKOpOCTD JIBUKEHUS B JAHHOM CJIydae IIOCTOSHHA, TI09TOMY BPeMsl JIBUKEHUST PACCIUTHIBACTCS
o gopmyse M t===52-103c V,(7) ,955-10—6 ¢

[ 5,0'10_2M
t = — =

_ 3
v =055 00 o0 @)

YTO NPUMEPHO PaBHO MOJIyTOPaA YacaM.
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Yactp 3. Pacnpenesenune gyacTuil mo BbICOTE.

3.1 IIpu nocTosiHHON TeMIepaType KOHIIEHTPAIMA MOJIEKYJI I'a3a IIPOIIOPINO- i Ah
HaJIbHA JIABJIEHHIO ra3a. V3MeHneHne 1aBIeHns ¢ BBICOTOM CBA3aHO C JeficTBIEeM

CUJIBI TszKecTu. B 1mpejiesiax ¢j1ost MaJjioil TOJIIUHBI MOXKHO CYUTATD JlaBJIEHHE N
(a TakyKe KOHIEHTPAIMIO U ILIOTHOCTH) TOCTOSTHHBIM. TOrjIa Jjisi M3MEeHeHMsI h mg
AP jaBjeHus npu nojgbeMe Ha BbicoTy Ah clipaBejjInBO BbIpaykeHue (Tje
IUIOTHOCTD Ta3a BBIPAYKEHA U3 YPABHEHUsI COCTOSIHUA ):

—_—

PM
AP = —pgAh = ~RT gAh. (8)

AP
[Tonaras 5 = 1% = 0,01 , u3 sT0it POPMYJIBI HAXOAUM BBICOTY

AP RT 8,31 -293
01—

Ah)yy = — — =
(B = Mg 77732-1073-9.81

277,6M%80M. (9)

3.2. Ha xazkjom cjoe Tonmunoit (Ah), Konnenrparnus yoeisaer Ha 1%, c/ieloBaTesIbHO, C yBe-
JITIEeHNEeM 9HCIIa CJI0EB KOHIIEHTPaIldsl YOBIBAET B TeOMeTpHUIecKoil mporpeccun. Haiiaem, cKoJIbKO
c/10eB TosMHOM (Ah) 4, HEOOXOMMO HPOHTH, YTOOKI, yMEHbIIEHIHe KOHIIEHTpaIm# cocTauio 50%.
Jl1s1 5TOrO HAIO PEIIUTh ypaBHEHHE

0,99 =05 = N=69 (10)
CretoBaTeIbHO, BBICOTa, HA KOTOPOI KOHIIEHTpAaIUs yObIBAaeT B JiBa pa3a, paBHA

RT RT
hijs =0,01N - — =0,69—. 11
1/2 ) Mg ) Mg ( )

M RT
P:POGXp (_R_jgh) = hl/gzhle—g.

3.3 Tak Kak K JacTHIlaM IPUMEHNMbI 3aKOHbI UJI€AJTbHOIO ra3a, To npuMeHnMa u dbopmymna (11).
TousibKO B HEll MOIAPHYIO MacCy MOJIEKY/ HAJIO 3aMEHUTDb «MOJIApHOI» Maccoil yactur, M = Nym,
rjie m - Macca OJHON dacTurbl. Kpome Toro, HeoOXOIMMO yUeCcThb JIeiCTBUE CUIbI ApXuMea Ha
YACTHILY B BOJIE, YTO IPUBEJET K MOSABICHUIO «3(PHEKTUBHOIO» YCKOPEHUs CBOOOJIHOTO IaJICHUSI
g*. C yueTom 5THX OroBOpoK, u3 dopmysbl (11) cieayer BbipazkeHue jjisi pacdera MOCTOSHHOI
ABorapo

RT RT RT
hij2=0,69— =0,69—+—— = Ny=0,69———

. 12
Mg Namg* mg*hiy (12

[ToncTarmoBka YMCIEHHBIX 3HAYEHUN TPUBOJIUT K PE3YIbTATy
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RT RT

Ny = 0,69 = 0,69 -
A mg*hi 1TR3(p — po)gha o
8,312 . 293K
— 0,69 MoJib-K — (13)

17(0,212 - 10-6)3 n3 - (1,194 — 0,998) - 103 X5 . 9,81 ¢=2 - m- 30 - 106 u

=7,23-10% Mo ! ~ 7-10% Mot

Imo 3HavweHue HeMHO20 NPEBBIULGET COBPEMEHHOE NOCTMOAHHOU Ae02adpo, HO Mo
atce 6bLA0 TIepBOE ee FKCIIEpUMEeHTaIbHOe n3Mepenue!™
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