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Spurny M. a Ulehla J:
Specialni mérné nastavce k Amslerovu objemoméru.

(Prace z Gstavu pro fysiologii rostlin Masarykovy university v Brné.)

Nepravidelnost tvaru a neznama hustota biologickych objektu znemoznuje
pocetni stanoveni jejich objemu; v téchto pfipadech stanovuje se tak, ze se
méfi objem kapaliny objektem vytlacené. Na tomto principu konstruovany
objemomeér fy Amsler typ VM 9a podle Breuila (Alfred J. Amsler
& Co.,, Schafthausen, Schweiz) se bézné uziva v technické praxi
a zvlasteé je vhodny pro studium fysikalniho stavu dfeva (Rypacek 1952).
Detailni popis konstrukce pristroje je uveden ve firemnim prospektu. V pod-
staté sestava pristroj z kovové mérné jimky, opatiené vikem, v némz je utés-
néna sklenéna kapilara s posuvnou ryskou. Uziva se rtuti jako objemomérné
tekutiny; jeji hladinu lze zvedat a snizovat pomoci pistu spojeného s mikro-
Sroubem. Hodnoty objemu lze odecitati s presnosti na 3 mm3; odhadem na
I mm?3. Pfi méfeni objemu postupujeme tak, ze po uzavteni pristroje zvedneme
hladinu rtuti po nastavenou rysku na kapilafe a odecteme prislusnou hodnotu
na mikroSroubu pomoci nonia. Snizime hladinu rtuti,
do mérné komory uzavieme pokusny objekt, zvedneme
hladinu po rysku a znovu odecteme; rozdil obou ¢teni
nasoben dislem 0,3 udava objem objektu (1 oto¢ka mi-
krosroubu odpovida 0,3 cem). Kromé popsaného zaklad-
niho zpsobu pouziti osvédéila se nam ve spojeni s Amsle-
rovym pristrojem sada vyménnych sklenénych nastave, v
které rozsifuji jeho pouzitelnost.

A. Nastavec na rychlé métreni ohjemu malyeh objektu 7
ve rtuti. (Obr. 1.) AN
M—

Popis a sestaveni piistroje:

Jimka M s natavenou kapilarou K zatésni se do
vika objemoméru. Na zabrousenou plochu jimky, lehce
potfenou lanolinem, doseda vicko V| které ma na kapi- K
lafe vyznacenu rysku. K jimece i k vicku jsou pritaveny
zachytky Z pro gumicky nebo ocelové vzpruziny.

Obr. 1.

Postup pfi méteni:

Nejprve nutno stanovit zakladni objem rtuti v pristroji. Postupujeme tak,
ze pistem vyrovname hladinu rtuti s ryskou na kapilate vicka V a ¢teni na
mikrosroubu zaznamename; hladinu rtuti opét snizime. Vlozime pokusny
objekt do jimky M a hladinu rtuti vyrovname s ryskou na kapilare vicka V.
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(V piipadé, ze malé pokusné objekty ucpavaji pii zvedani hladiny rtuti Gsti
kapilary vicka V, vtavime do vicka zachytné sklenéné trny.)

Rozdil obou ¢teni na mikrosroubu, nasobeny 0,3 udava objem objektu
vV coem.

Kromé snadného a rychlého uzavirani méreného objektu do jimky je vy-
hodou uzivati tohoto mnastavee v téch piipadech, kdy je nutno kontrolovat
dokonalé obliti objektu rtuti, nebot vzduchové bubliny mohou byt pri¢inou
znacénych chyb pt¥i méfeni objemu malych objekt.

B.Nastavee na méteni objemu objektu v kapalinach jinych nez rtut. (Obr. 2.)

Popis a pouziti pristroje:

Spodni dil nastavce sestava z mérné jim-
ky M spojené s pomocnou jimkou J stejného
objemu a je opatien botnim vyvodem s troj-
cestnym kohoutem D. Na jimku M doseda
77 \'iék’o V i’kapi.lizir(iu, opatienou ryskgu'.vRtl}t’

N sahd v pristroji az po rysku na kapilate K,;

tim je zaruceno, ze uzitd objemomérna te-

M— kutina neptijde do mérné komory vlastniho
pristroje a nezpusobi korosi.

Postup pti méienit:

Stanovime zakladni objem rtuti v p¥i-
stroji tak, Ze nastavime jeji hladinu po rysku
D na kapilate K,. Vickem V uzavienou jimku
M napustime objemomérnou kapalinou po
rysku na kapilate vicka V; ¢teni na mikro-
J— sroubu zaznamename. Po snizeni hladiny roz-
toku vlozime objekt do jimky M, prilozime
vicko a zvedneme hladinu kapaliny po rysku
na kapilare vicka V. Rozdil obou ¢teni, naso-

ben 0,3 udava objem méreného objektu.
Protoze na povrchu objektu, ktery po
kazdém méteni vyjmeme z jimky, ulpi filin
mérné tekutiny, je nutno pro dalsi métreni no-
vé nastavit rtut’ i kapalinu po prislusné rys-
Obr. 2. ky. Pti pouziti vodnych roztokit mozno mérit
timto nastavecem objem objektu s bohaté ¢le-
nénym povrchem, jez by rtut’ dokonale nezalila. Sledujeme-li na p¥. bobtnani
rostlinné tkané ve zredéném cukerném roztoku, muzeme mérit jeji objem
v roztoku stejného slozeni (Spurny 1951). Rtut v takovych ptipadech
je jako objemomérna tekutina nepouzitelna jednak pro svij toxicky ucinek
na zivou tkan, jednak pro svoji vysokou hustotu, ¢imz by byly malé vzorky
mékkych tkani deformovany. Méfeni timto nastaveem je natolik rychlé, ze je
mozno ziskat mérna data v intervalu dvou minut; v této dobé je zapocato

nutné osusovani objektu pred méfenim.

K——
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C. Nastavee na sou¢asné méreni obhjemu objektit a mnoZstvi jim imbibované

kapaliny. (Obr. 3.)

Popis a sestaveni nastavece:

Spodni ¢ast nastavee je tvorena jim-
kou M, kterda se zatésni do vika obje-
moméru pomoci kapilary K. Zabrousenymi
plochami doseda na ni vicko V| spojené
kapilarou s jimkou R o stejném objemu
jako M. Jimka R, do niz je vtavena vy-
pust s trojcestnym kohoutem, vyustuje
v natavenou, délenou pipetu, jejiz objem
volime podle velikosti pokusného objektu
a jeho imbibi¢éni schopnosti.

Postup pti métfeni:

Stanoveni zakladniho objemu rtuti
v pristroji provedeme tak, jak uvedeno sub
B. Snizime hladinu rtuti a vlozime pokus-
ny objekt; jimku M uzavieme vickem V|
zajistime gumickami a zvedneme hladinu
rtuti po rysku na kapilate vicka. Odecte-
me hodnotu na mikro$roubu; z rozdilu
obou ¢teni vypocteme uvedenym zpiso-
bem objem 'objektu. Nyni vpustime do
jimky R pokusnou tekutinultak, aby sa-
hala od hladiny rtuti po nulu na délené
pipeté. V case, znadicim pocatek pokusu,
snizime pistem hladinu rtuti, takze teku-
tina z jimky R vyplni prostor mérné jim-
ky M ; objekt je tim ponoien do imbibi¢ni
tekutiny. V libovolném ¢asovém interva-
lu muzeme soucasné stanovit objem objek-
tu i objem kapaliny jim prijaté tak, ze
zvedneme pistem hladinu rtuti po rysku
na kapilate vicka V a znamym zptsobem
zjistime objem; soucasné pokles sloupce
tekutiny v délené pipeté udava objem ka-
paliny imbibované objektem.

Protoze ihned po obojim odecteni, kte-
ré trva jen kratkou dobu, uvedeme objekt
opét ve styk s imbibi¢ni kapalinou, mi-
zeme povazovat vlastni proces botnani za
pochod prakticky kontinuitni.

Obr. 3.

Pomoci tohoto nastavce byly sledovany objemové zmény a soucasné
1 mnozstvi imbibované vody bobtnajiciho s e m e n e hrachu (Pisum sativum).
K pokusu bylo uzito jednoho semene o objemu 1827 mm?3 a o vlhkosti 8,59,;
bobtnani bylo studovano v destilované, prevarené vodé pii teploté 220 C.
Postup prii méreni byl tyz, jak uvedeno v odstavei C. Vysledky jsou uvedeny

v tabulce.
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TABULKA — TABLE

1 2 3 4 5 6 7 8
Doba ponotfeni | Hodnota ¢tend | Objem semene | Spotieba vody Vodni film Objem semene | Objem imbib.
v min. z objemoméru v mm? v kapilaie v mm? po korekei vody po
Time Values taken Volume (mm?) Water film (mm?) korekei (mm?)
of immersion from of the seed Water con- in mm? Volume of the Volume of
(min.) volumometer (mm?) sumption in the seed after water imbib.
capillar (mm?) correction after correct.
Va Iy Vi — V, (mm?) Ry Vak Ly
0 0,609 182,7 0,0 0,0 0,0 182,7 0,0
2 0,630 189,0 5,2 0,0 5,2 182,8 0,0
5 0,635 190,5 5,8 1,5 5,2 185,3 0,6
10 0,635 190,5 5,8 1,5 5,2 185,3 0,6
15 0,636 190,8 5,9 1,8 5,2 185,6 0,7
20 0,637 191,1 5,8 2,1 5,2 185,9 { 0,6
25 0,637 191,1 . 5,9 | 2,1 5,2 185,9 { 0,7
30 0,637 191,1 | 5,7 | 2:1 5,2 185,9 1 0,5
35 0,637 191,1 ‘ 5,6 | 2,1 5,2 185,9 ‘ 0,3
40 0,639 191,7 ? 6,5 ? 2,7 5,2 186,5 ; 1,3
45 0,640 192,0 6,5 L 3,0 5.3 186,7 ; 1,2
50 0,641 192,3 7,0 ‘ 3,3 5,3 187,0 1,7
55 0,642 192,6 7,2 3.6 5.3 187,3 1,9
60 0,644 193,2 7,4 4,2 5,3 187,9 3 2,1
70 0,660 198,0 9,3 9,0 5,4 192,6 i 3:9
75 0,671 201,3 10,9 12,3 5,5 195,8 } 5,4
80 0,679 203,7 13,0 14,7 5,6 198,1 3 7,4
85 0,694 208,2 ‘ 16,8 19,2 5,7 202,5 11,1
90 0,716 214,8 23,0 25,8 5,9 208,9 17,1
95 0,734 220,2 27,1 } 31,2 6,1 214,1 | 21,0
100 0,751 225,3 34,0 ; 36,3 6,2 219,1 [ 27,8
105 0,763 228,9 41,6 39,9 6,3 222,6 ' 35,3
115 0,798 239,4 51,5 50,4 6,6 232,8 ‘ 44,9
120 0,812 243,6 54,8 54,6 6,7 236,9 | 48,1
130 0,864 259,2 72,5 70,2 7,1 252,1 65,4
140 0,907 272, 1 86,5 83,1 7,5 264,6 5 79,0
150 0,935 280,5 98,7 91,5 7,7 272,8 91,0
165 0,967 290,1 115,5 101,1 8,0 282,1 i 107,5
180 1,005 301,5 130,0 112,5 8,3 293,2 121,7
195 1,035 310,5 143,2 122,5 8.6 301,9 ] 134,6
225 1,089 326,7 163,5 1 1317,7 9,0 317,7 154,5
360 1,225 367,5 256,0 | 178,5 10,2 3573 i 245,8
405 1,275 382,5 282,0 ? 193,5 10,6 371,9 | 271,4
600 1,350 405,0 379,3 216,0 11,2 393,8 | 368,1
1275 1,370 411,0 472,3 222,0 11,4 399,6 l 460,9
T V| R - T A_LA_M AQ0 O aan o e i




Text k obrazkiam:

Obr. 1. Nastavec na rychlé méreni objemu malych objekt ve rtuti.

Kapilara k utésnéni ndstavee do vika objemoméru (K), mérna jimka (M), vicko s kapilarou
vyznacenou ryskou (1), zachytky pro gumicky (Z).

w

Puc. 1. HacraBra aas Opictporo msMepeHns o0beMa HeGOAbIINX 00BEKTOB B PTYTH.

Ranuaisap JUIA yTeCHeHUSsT HACTABKIL K KpBIIKe Bodoomerpa (K), mepuurit pesepsyap (M),
KpBIIKG ¢ RATIIIAPOM 1 ¢ 0003HAYeHHO Il MeTKOiT (V), 3alenmsi IIs1 pesiHOBLIX KoJel| (Z).

Fig. 1. Special glass-apparatus for the volume determination of small objects (as volumetric
liquid mercury is used).

Capillary tube (K) to tightening the apparatus into the cover of the volumeter, glass-resevoir
to putting in the object under examination (M), glass-cover with a capillary tube provided with
a mark (V), clutches for stretching on the rubber-fibres (Z).

Obr. 2. Néstavec na méieni objektt v kapalinach jinych nez rtut’.

Kapilara k utésnéni nastavee do vika objemoméru (Kj;), pomocné jimka (J), spojovaci kapilara
s ryskou (K,), mérné jimka (M), vitko s kapilarou s vyznacenou ryskou (V), zachytky pro gu-
mic¢ky (Z), trojcestny kohout (D).

Puc. 2. HacraBra s usMepeHus 00beMOB B MHBIX HRHIKOCTAX HE/KeJHM PTYTh.

Ramuasap Uit yTecHeHNsI HACTABKIL K KpBIIIKe BoJuomerTpa (K;), BermomoTraTeldpHbril pe-

sepByap (J), coeMHNTEIbHEIT KAanWIIAp ¢ MeTkoil (K,), MepHbIil pesepsyap (M), KpelIKa

¢ KalLIApoOM 1 ¢ 0003HAUeHHOI MeTkOi (), sanenkit I pe3NHOBBIX KoJell (Z), Tpex-
XonoBeIil Kpau (D).

Fig. 2. Special glass-apparatus for the volume determination, if other volumetric liquids than
mercury is used.

Capillary tube (K;) to tightening the apparatus into the cover of the volumeter, glass-reservoir

(J), connecting capillary tube with a mark (K,), glass-reservoir to putting in the object under

examination (M), glass-cover with a capillary tube (V), three way cock (D), clutches for stretching
on the rubber-fibres (Z).

Obr. 3. Nastavec na soucasné méfeni objemu objekti a mnozstvi jim imbibované kapaliny.

Kapildra k utésnéni nastavce do vika objemoméru (K), mérnéa jimka pro vkladani pokusnych
objektu (M), vicko s kapilarou s vyznacenou ryskou (V), zachytky pro gumicky (Z), zdsobni
jimka (R), trojcestny kohout s vypusti (D), natavend délena pipeta (P).

Puc. 3. HacraBka 11 0JHOBpEMEHHOTO H3MepeHUs o0beMa 00bEKTA II KOJIUIECTBA IOIJI0-
HIEHHOIT M JKUJIROCTI.

Rammiap st yTeCHeHNs HACTABKI K KpbiITke BoJjiomerpa (K), mepuuiil pesepByap s

IOTP YsReHUA NCHBITYeMBIX 00beRkToB (M), KpHIIKA ¢ KaNWIIAPOM I ¢ 0003HAUCHHOIL MeT-

roit (V), saumemsur J7A pesuHoBHIX KoJjell (Z), samacHoll pesepByap (R), BRITyCKHOIl Tpex-
Xo0/10Bp1il Kpan (D), BOAAHHAS I'pajyupoBaHHad 1mmerra ().

3. Fig. Special apparatus for simultaneous volume determination of objects and liquid imbibed
by it.

Capillary tube to tightening the apparatus into the cover of the volumeter (K), glass-reservoir

to putting in the objects under examination (M), glass-cover with a capillary tube provided with

a mark (V), clutches for stretching on the rubber-fibres (Z), glass-reservoir (R) with a scale
pipette (P), three way cock (D).
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Pri hodnoceni ziskanych mémych dat nutno uvazit, ze skuteény objem
semene lze v pristroji stanovit jen pokud nebylo d¥ive ponofeno do vody,
t. j. v tabulce hodnota, namérena v ¢ase 0. Zvétseni objemu, zjisténé méfenim
po dvouminutovém ponofeni, neni zpisobeno nabobtnanim, nybrz ulpélym
vodnim filmem na povrchu semene; objem tohoto filmu je dan poklesem
sloupce vody v pipeté nastavce. Tedy skuteény objem semene i mnozstvi
imbibované vody lze urcit teprve po provedeni piislusné korekce. Ponévadz
viak dalsim bobtnanim se zvétsuje objem semene a tim i objem vodniho filmu,
je tieba provésti korekei pro kazdé namétené datum v pribéhu bobtnani.

Korekei objemu semene (V1) provedeme tak, Ze od naméreného objemu
(V%) odeéteme hodnotu vodniho filmu (R,.); tato resultuje z objemu vodniho
filmu (R,) pro zakladni objem semene (V,), a z koeficientu (k), udavajiciho
zvétSeni objemu vodniho filmu, zvétsi-li se objem semene o 1 mm3. Koeficient
je podil, resultujici z rozdilu objemi semene v ¢ase 0 (V) a po 1605 minutovém
ponoteni (Vi4ps) & z rozdilu objem vodniho filmu po 1605 minutovém ponoieni
(Ryg05) @ v 0 ¢ase ponofeni (R,); tento objem vodniho filmu (R,g;5) je umérny
zveétSeni objemu semene po 1605 minutovém ponofeni (V g)5).

Korekeci objemu imbibované vody (I.x) provedeme odedtenim vyse uve-
dené hodnoty (R;) od naméiené celkové spotreby vody (I,) v délené pipets
nastavce.

Korigovany objem semene po - minutovém po-
nofeni (Vi):

Ve = Ve — Ry (1)
R znaci objem vodniho filmu pro « dobu ponofeni,

Va znaci objem semene v x dobé ponofeni (v tabulce hodnoty
v sloupeci 3.).

Pro vypocet objemu vodniho filmu semene pro a dobu ponofeni (R,)

plati vztah:
Ry =Ry +k (Va— V) (2)

kde V, znaéi objem semene po 2minutovém ponofeni, k je koeficient,
R, objem vodniho filmu pro objem semene V, (zakladni objem v case 0).
Vypocet koeficientu k:
AR
k=2 (3)
kde AR znadi rozdil objemu vodniho filmu po 1605minutovém ponoteni

a v 0 dase ponofeni (R g5 — By),

AV znadi rozdil objemu semene, naméreny po 1605minutovém ponofeni
a v 0 lase, zmenSeny o objem vodniho filmu po 1605minutovém ponofeni

(V1605 - [Vo + Rmoa])'
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Vypoctet objemu vodniho filmu po 160bminutovém
ponofeni (R g;):

04
Rygps = ‘V(;A‘]%Q:' (4)

kde V, znaci objem semene v case 0,

V1605 zna¢i objem semene po 1605minutovém ponofeni.

Po dosazeni hodnot z tabulky do vyrazu (4):

5,2 . 415,2
Fagos = 182,7 + 5,2
R1605 =pte

Po dosazeni této hodnoty pro vypocet B a V:

AR =11,5—5,2; AV = 4152 — 1827 + 11,5
AR = 63 AV = 2210
Dosazenim do rovnice (3):
63
2210
k — 0,028

Korigovany objem imbibované vody pro  dobu
ponofeni (Iz) vypocteme ze vztahu:

kde I, znac¢i objem spotiebované vody v x dobé ponofeni (v tabulce
hodnoty sloupce (4).

Piiklad vypoltu korekce objemu semene (Vi) a
korekce objemu imbibované vody ([i2or) po 120minu-
tovém ponoteni:

Vigo = Vigo— Bigo [rovmnice (1)]
Vypocet Ry, po dosazeni hodnot z tabulky do vyrazu (2):
Ry, — 5,2 + 0,028 (243,6 — 189,0)

Ry = 6,7 mm3

Vieor = 243,6 — 6,7

Visor = 236,9 mm3
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Korigovany objem imbibované vody pro 120. minutu ponoteni (Ii2y) po
dosazeni hodnoty z tabulky do vyrazu (5):

Tioor = 54,8 — 6,7

T120r = 48,1 mm3

Pri viech objemomérnych stanovenich nutno uvazit, ze presnost ziskanych
hodnot zavisi na absolutnim dodrzeni konstantni teploty v okoli
pristroje; také rychlost otdceni pistu ovliviiuje presnost méfeni a proto
nutno pracovat tak, aby zvyseni teploty, plsobené tfenim a stlacovanim rtuti
bylo minimalni.

M. Cuypusit m M. Viueraa.

C'II(‘IIH}LJII’][LIC MEpHBIC HACTaABRIH K BOJIIOMETPY A)l(‘él(‘pﬂ.

Nucruryr ¢usnonorun pacrenuii ynusepcurera M. Macapnka B Bpme YCP.

B rexumndecroii nparrike o0bMHO MOJIB3YIOTCA IS ONPEEICHUS 00heMa
MHOTOYIICIeHHBIX 00BeKTOB BomoMeTrpom (h-mbr Amesaep tumna M9%a Bpes (Anan-
dpex 1. Amcaep Rom., Iladraysen, llseiin). dror ammapar ssisercs oco-

OeHHO IIPUTOAHBIM JJISL M3ydenus (uanueckoro cocrosguus pepesa (P wr i a-
qe K, 1952).

[logpoGuoe omucanune ammapara INPHBEIEHO B Karajgore (IPMEL.

B cymmuocTn ammapar coctonT 13 METALINYECKOr0 MEPHOTO pesepByapa,
CcHA0REHHOI0 KPBITKONE, K KOTOPOMY IJIOTHO HPUKPEIJIeH CTeRISHHBIT Ra-
ISP ¢ HOABUAHOIL MeTkoil. Mepubiit pesepByap HAIIOJNHEH PTYTHIO, YPOBEHL
KOTOPOI MBI MOREM IIOHIMATEH I OIYCKAThH TIPIL IIOMOIN TOPIIHA, COeJ[IHeH-
HOTO ¢ MUKpoMerpmyeckum suprToM. [Ipm msmepenin obmeMa Mbl HmocTyaeM
TeM cIocO00M, YTO IO BaKPHITHI alapara IOJHIMAEeM YPOBEHL PTYTH IO
MeTKII Ha KallWJIsipe 1 OTCUHTHIBAEM COOTBETCTBYIONIEE UNCIOBOE 3HAUCHIIE
MIKPOMETPIYECKOTO BUHTA IIPI HOMOIIN HOHIYCA. 3areM CHUZKAeM YPOBEHD
PrYyTH, B MEPHBII pesepByap IOMeliaeM HCIBITYeMblil 00beKT, ITOHIMeM
YPOBEHD JI0 METKU II CHOBA OTCUIITHIBAEM; PABHIIIA JIBYX OTCYCTOB, YMHOMKEH-
nag ma 0,3, yramer obvem obnerrta (1 ofopor MHKpOMETPHYECKOTO BHHTA
coorBercryer 0,3 em®). Kpome onmcannoro ocrosnoro ciocofa IrpiMEeHeHIs
OKaBaJICs IIPUTOHEIM B COCJIMHEHII ¢ anaparom Amesaepa Hadop BEIMEHNBaIO-
IUXCS CTeRIAHHBIX HACTABOK, KOTOPBIE PACHINPAIOT €ro I0Jb30BaHle.

A) HaeraBka I OpleTPOro H3MepeHisi 00beMa HedOIbIINX 00HeKTOB
B pryt. (Pue. 1).

Pesepsyap M ¢ mpumasinnbiM RanmuisspoM YTECHSAETCs K KPBIIIKe BOJIO-
merpa. Ha mpurepryio nosepxmocrs wamunisapa K, cilerka cMasaHHYIO JaHO-
JIMHOM, YCTAHABJIMUBAETCS KpPHIIIKa V| KOTOpas IMeerT Ha Kaluiape o00ozHa-
4YeHHYI0 MeTKy. K pesepByapy 1 Kpbliiike IpUIAAnbl 3alelkil Z g pesii-
HOBBIX KOJIEI[ MJI CTajbHOWl Npy:unsl. llpnm usmepenun nomeinaem o0pexT
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B pesepsyap M 1 ypoBeHb PTYTH BBIPABHUBAEM ¢ MeTKOIl Ha RAIILIIApe
rpeinikn V. OrcunreiBanine HIPOM3BOANM TeM ke crocobom. Hpowme serxoro
11 GBICTPOrO BRJIAJBIBAHIA I3MEPsIeMOTo 00BeKTa B pesepByap, 8Ty HACTaABRY
BBITO/IHO TPUMEHsATh B TeX c¢Jaydasx, Korga HeoOXO[NMO KOHTPOJIUPOBATDH
10JIHOE TOKPBITHE 00BeKTa PTYTHI0, TAK KaK BOBAYUIHBIC IIVBBIPLKU MOTYT
ObrTb pIYIHON GOJLINX omubor Ipi uzMepenu od0bemMa HeGOILIIIX 00%b-
CKTOB.

B) Haerapka 17 usmepennsg o0heMa B HHBIX sKHIKOCTAX HEKEI PTYTD.

Hiskpsas 9acTe HaCTaBKI CcOCTONT 113 MepHOTO pesepsyapa K. coenu-
HEHHOTO ¢ BCIOMOTATEIBHEIM pesepByapoM J OIHAKOBOTO 00BeMa 1 cHAOKeH-
HOTO (OKOBBIM BBIBOJIOM € TPEXXOJ0BBIM KpanoM . B 3aKpHITBIl KPHIIIKOI
pesepsyap M mHadbeM RUAKOCTH, IMPIH MTOMOIII KOTOPOIl mM3Mepsiem o0beM,
J0 MeTKI Ha Kamusipe Kpeinsu V.

Orcyer Ha MHKpoMerpnyeckoM Bumre 3amunieM. llocie cunmaenitst ypoBus
pTyTH IoMelljaeM O0BeKT B pesepsyap M, IMPUCTABIM KPBIIIKY I IOJ{HIMEM
YPOBEHDb JRIJIKOCTI 10 METKII Ha Kamusipe Kpsinkn. Pasania gByx orcue-
T0B, yMHOKeHnast na 0.3, yramer o0beMm msmepsieMoro oosenra B ¢m3. O0penr
BbIHUMaeM 13 pesepByapa. [las caegyioniero msmMepenus neoOXOMNMO BHOBD
HACTABUTDL PTYTH U sKUAKOCTH J1o Merku. [Ipu mpumenennit BoubixX pacTBOpoB
MOZKHO ¢ HOMOIIBIO HTOIl HACTaBKII HBMEPATH 00heM 00BeKTOB ¢ Oojee pas-
BeTBJCHHOIl IOBEPXHOCTHIO, KOTOPYIO Obl PTYTh B COBEPINEHCTBE HE 3aILIA.
Hacrasry MoskHO Tak:ke IIPUMEHITD IIPI ICeae0OBAHNI 00heMHBIX IT3MEeHEeHil
TRAHU B Pas3/INYHBIX PacTBOPAX; €cJIl MbI IccaeyeM, HAmpHuMep, HabyxaHle
PacTHTeILHONH THaHM B pasdaBIeHHOM caXapPHOM pPacTBOPE, TO MOKEM 13-
mMepsth ee o0BeM B pacrBope opmHarosoro cocrasa (G oy pw etii, 1951).

I3mepenie mpir IIOMOINIT DTl HACTABRI HACTOJILKO OBICTPOE, YTO MOFKHO
HOJIYYUTH H3MepsieMble JJaHHble B ITHTepBaJie ABYX MUHYT; B 9TOT IIPOMEHKYTOK
3acunTana 11 HeoOXoJANMas OCYIIka THAHU Iepej I3MepeHueM.

B) HaeraBka 15 0{HOBPEMEHHOT0 H3MepeHns 00hemMa O0'LeETa I KOJXi-
yeeTsa BIUTamuoii uM skujakocrn. (Puc. 3.)

Hmxuoio yacrs nacraBru obpasyer Ramuuiap K, KoTOpbii mepexoput
B pesepsyap M. K nemy npucoepnuaeTcs 3aintmiiQOBAHHBIMI KPASIMI KPBIIIKA
V| coepunennast mpir OMOIIN KaMNJIISpa ¢ pesepsyapom K Takoro ke odbemMa
war n pesepByap M. Pesepsyap R, B KOTOPHII 3alasH BHITYCKHOW Tpex-
XOJIOBBIIT KpaH, NepexoiiT B IPUIAAHHYI0 TPAIYIPOBAHHYIO IHIETKY, 00beM
KOTOPOil BEIOMpaeM B 3aBIICHMOCTI OT BEJUYIHBI HCIBITYEMOTO 00BEKTA II €T0
CIHOCOOHOCTIT K ITPOIUTHIBAHUIO.

Onpejiesienite 0OCHOBHOTO O0heMa PTYTH B aliiapare IPOU3BOJIIM TEM Ke
criocobom, kak OblI0 yrasano B pasj. b. Ilocie aroro Biryeraem B pesepByap R
NCHBITYEMYI0 FKIJIKOCTh Tak, 4TO0B! OHA BAIOJHAJNA ITPOCTPAHCTBO OT YPOBHSI
PIYTH 0 HYJIS IpajgynpoBannoil mmmerki. B MoMeHT navaja ONBITa CHUBIM
MOPIIHEeM YPOBEHB PTYTH, TaK YTO KIIKOCTL M3 pesepByapa K 3amoiHut mpo-
CcTpaHCcTBO MepHOTO pesepByapa M Gmaromaps aromy o0BeKT OYIET HOrpysReH
B IIPOINTHIBAIONIYIO FKIIAKOCTH. B IIPOMBBOJILHOM BPEMEHHOM WHTEPBAJe Mbt
MOYReM OJHOBPEMEHHO oIpefeuTh o00beM o0berta 1 00heM BINTAHHON WM
JRUJKOCTI TeM c110co00M, 4TO IIOJHIMEM IIOPIIHEM YPOBEeHDB PTYTH 70 METKIT
Ha KamIIspe KPBIIKI V' I I3BECTHBIM HAM CIIOCO0OM OIIpefie UM 00bheM;
OJIHOBPEMEHHOEe CHIKeHNe CTOJ0NKA JRUAKOCTI B TPaJyHPOBAHHOI IUIETKe
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yKameT HaM 00beM JKUAKOCTH BiHTanuoii o6mexroM. BBugy toro uro ceituac
e TI0cJIe JBOIHOIO OoTcYera, KOTOPBIl IPO0JKaeTcss 04YeHb KOPOTKOe BpeMs,
IPUBOAMM OOBEKT CHOBA B CONPUKOCHOBEHIE ¢ IOTJOIAeMOW FRUIKOCTBIO,
MOKeM CUHTATh ITpollecc HAOYXaHIS HeNpephIBHBIM IpoieccoM. llpu momomn
9TOIl HACTABKM OBILIN MCCJe[0BaHbl O00beMHbIe N3MEHeHUs M OJHOBPEMEHHO
KOJIMYeCcTBO IOTJIONeHHOIT Bojbl Halyxatoliero ceMent ropoxa (Pisum sativum).

Has ombira 66110 B3ATO oo cemst o0bema 1827 mm3 u Biamuoctn 8,59, ;
Habyxanue OBIJIO McCJeTOBAHO B JleCTHILIITPOBAHHOI IepeBapeHHoil Boje npu
remueparype 22° C. Pexum npn unsmepennnt GBI TOT #e KaKk yKasaHO B pas-
neae B. Pesyabrarsr mpusepenst B tabanie. lIpn ollenke moJy4eHHBIX JaH-
HBIX HAJ0 MPUHATH BO BHUMAHUE, YTO JeiicTBUTEILHBIT 00HEM CeMEHI MOKHO
OIpeJiesIATh B allllapaTe TOJILKO B TOM cjydae, ecjl OHO He OBLIO paHee I0-
TPY/KeHO B BOAY, T. e. B Talbinie yncioBoe 3nadenne nsMmepensnoe npu ) Bpe-
MeHH. ¥ BesnyeHnme o0neMa, olpejie/leHHoe M3MepeHneM 110cye JBYXMIHYTHOTO
MOTPYKEHNA, He ABJISAeTCS pesyabTaToM HadyXauls, HO ITPUINIIENl BOIAHO
IJIEHKOW Ha ITOBEPXHOCTH ceMeHIl; 00'heM 9TO0il IJIeHKII BBIPayRaeTCs CHIZKE-
HEeM cToJIOMKa BOJBI B IHIeTKe HacraBKU. (JeoBaTesbHO, [AeliCTBNTE IbHBII
0o0beM CeMeHU T KOJIMYECTBO IOIJIOUIEHHOI BOJBI MOMKHO OIPEeTUTb TOJbKO
mocJie IpoBefieHNst cooTBeTCTBYIoNeil monpaskn. Ho Tak kak npu paiabHeiiniem
Ha0yxaHum ypeJanmuuBaeTcs o00beM ceMenI, a Ojaropapst sromy 1 o0BeM BoO-
JSHON IJIeHKH, TO TMONPAaBRY HEOOXOANMO MPOU3BOJUTH MPH KAMKIOM U3Me-
PsIeMOM 3HAYeHUN BO BpeMs Ha0yXauus.

Brruncienne o0pema BOSIHOIN TJIEHKI ceMEHN TP & BPEMEHU TOTPY:ke-
nus (R;) IpouMsBOAMM 110 YPaBHEHIIO:

R.= Ry + K (Vo — V,)
TIe:

R, — obBem BopsAHOI mienku mpu obneme cemenn V, (ocHoBHOI 06Bem
npu sBpemenu 0),

K — wosddurment,

Vi — o0bemM cemeHu Ipil & BpeMeHU IOTPY:keHus (B Tab/auile 3HAYEHUSs
B crojbue 3),

Vo — o0beM ceMeHU I0c¢je JIBYXMUHYTHOTO TOTPYHREHMsI.

Wcnpapiennsrii o0beM cemenu 1ocie x-MHUHYTHOTO HOTPYKeHus (V k)
BBIUMCJIAEM 110 yPaBHEHUIO:

ka — Vx - Rx
WenpaBaenusrii 00beM 1MOTJIONIEHHOIT BOJABI 1P & BPEMEHIT MOTPYHKEHU st
(I4%) BBIYUCIAEM IO YPABHEHUIO:
ka - Iz - Rz

rae: Iy o3uHadaeT 00beM IBPACXOJOBAHHOIT BOJBI TIPH & BPeMEHIH HOTPYAEHIIs
(B Tabaune 3HaveHusi croadia 4).

[Tpu Beex o0beMHBIX U3MepeHUAX HEOOXOAIIMO COXPAHATh B OKpYAKaoIeil
cpefie annapaTa IOCTOSHHYI TeMIepaTypy.
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M. Spurny and J. Ulehla:

Supplementary glass-apparatus for the volume determination by means of
Amsler’s volumometer.

Because of the irregularity of the form and the unknown density of many
objects, a numerical determination of their volume is imposible. In those cases,
the volume is determinated in the way of measuring the volume of a suitable
volumetric liquid expressed by objects immersed. On this principle constructed
Amnsler’s volumometer typ VM 9a after Breuil (A. J. Amsler Co.,
Schafthausen, Schweiz) is commonly used in the technical praxis
and especially in studies on timbre physic (Rypac¢ek V. 1952). The
detailled description of this apparatus see in the firm prospect. Its essential
constituent parts makes a metal mercury-reservoir with a screwed cover, in
which a glass capillary tube is tightened. By measuring the volume, the
mercury niveau in the reservoir can be heightened or lowered by means of
a piston connected with the misroscrew, one turn of which indicates a volume
change of 0,3 cem. To measure the volume of object under examination, the
primary volume of mercury in the apparatus must be determinated at first by
leveling the mercury niveau with the mark on the capillary tube; the value
on the miscroscrew, multiplied by 0,3 indicates the primary volume in ccm.
After lowering the mercury niveau, the object is placed into the reservoir the
cover of which is screwed, the mercury niveau is leveled with the mark and the
reading, multiplied by 0,3 is marked again. The difference between these two
values indicates the volume of the object.

Besides of this primary arrangement of the volume determination as
described above, it’s necessary, for certain special purpose, to use some of the
special supplementary glass apparatus, constructed by authors of this paper.
These apparatus can be tightened into the cover of the Amsler’s volumometer
and so they replace the originally glass capillary tube.

A. Special glass-apparatus for the volume-determination of small objects.

As volumometric liquid mercury is used again.
Description of this apparatus see fig. 1.

Method of measuring: The reservoir M with capillary K is
tightened in the cover of the volumometer; the grinded planes of the glass-
apparatus are painted with a slightly layer of anhydrous lanoline. The glass
cover V carrying a capillary provided with a mark, is tightened to the reser-
voir M by means of two rubber-fibres (clutches Z). Now, the primary volume
of mercury in the apparatus is determined by leveling his niveau with the mark
on the capillary of the glass cover. The value on the microscrew is marked.
Then, the niveau of mercury is lowered again, the cover V is taken off and the
object under examination is put into the reservoir M. After tightening the
cover, the niveau is leveled with the mark again and the difference between
two values so stated, multiplied by 0,3, indicates the volume of the object.

The advantage by using this apparatus is firstly in the possibility of deter-
mination the volume much more fastly than in the case, if the primary arrange-
ment is used, because the manipulation, connected with the screwing the iron-
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cover, falls off, and secondly of controlling the perfect surrounding the object
with mercury. This point is of great importance, because air-bubbles, sur-
rounding the small object after immersion into mercury, are cause of great
errors.

B. Special glass-apparatus for volume determination, if other volumetrie
liquids than mercury must be used.

Description of this apparatus see fig. 2.

Method of measuring.

The capillary K, is tightened into the cover of Amsler’s volumometer.
To determine the primary volume in the apparatus the secondary reservoir J is
filled with mercury up to the mark on the capillary K,. Then, the glass-cover V
is tightened to the reservoir M, the grinded plane of which was painted before
with a slighly layer of anhydrous lanoline. By means of the three way cock,
the reservoir M is filled with a suitable volumetric liquid up to the mark on
the capillary V; the value on the microscrew, indicating the originaly volume
is marked. After lowering the niveau of the liquid, the cover V is taken off and
the object under examination is put into the reservoir M. Then the cover is
tightened again and the niveau of liquid is leveled with the respective mark;
the difference between the values obtained, multiplied by 0,3 indicates the
volume of the object. For further measuring, it’s necessary to determine the
originally volume not only of mercury but also of the volumometric liquid. The
measuring is fast enough to obtain the values in time interval of two minutes;
in this time the necessary act of drying the object before putting in the reser-
voir of the volumometer is included.

The apparatus just described can be used advantageously for all those
volume determination, if contact of the biological object with mercury must
be prevent either for its toxic action on living tissue or for the presure due to
its high density making possible deformation of small soft tissue-samples
(Spurny 1951).

C. Glass-apparatus for simultaneous volume determination of ohject and
liquid imbibed by it.

Description of this apparatus see fig. 3.
Method of measuring:

The capillary tube K with reservoir M is tightened into the iron-cover
of the Amsler’s volumometer. After tightening the second part of the
apparatus by means of two rubber-fibers streched on the clutches Z, the
primary volume of mercury and of the object is determined (as described
sub B); in this state, the mercury niveau is leveled with the mark on the
capillary V. Then the reservoir R is filled with volumometric liquid used up to
nule on the scale pipette P. At the time, indicating the beginning of the experi-
ment, the mercury nivean is lowered so that the liquid, in which the object is
immersed now, occupies the reservoir M. At whetever time interval the volume
of the object and of liquid imbibed by it can be determinated: the mercury
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niveau is leveled with the mark on the capillary 7 and the respective value on
the miscroscrew is marked; the volume of the object is calculated (see above).
Simultaneously, the decrease of the liquid-column in the scale pipette P indi-
cates the volume of liquid imbibed. After lowering the mercury niveau, the
object is immersed into liquid again. Because of the shortness of time during
the object under examination is not immersed into the respective liquid, the
imbibition process can be practically considered as a continues one.

In order to shown an example of a practical emploing of this apparatus
the volume changes and simultaneously the volume of water imbibed during
the swelling process of the seed of Pisum sativum were measured. For this
experiment, one seed was used only the volume of which was 1827 mm3
and the moisture content 8,59,; the swelling took place in distilled, overboilled
water at the temperature 22° C.

The method of measurement was the same as described sub C (see above).
The dates, resulting from this experiment are given in the table. An explanation
must be given to the experimental dates, summarised in this table; the volume
increasing after two minute of immersion is due not to the swelling of the seed
but to a thin water film surrounding it, the volume of which indicates the
decrease of the water columne in the pippette of the apparatus. Thus, in order
to obtain the real volume of the seed during the swelling process, the volume
of this water film must be subtracted from the values obtained by direct
volume measuring. But with the volume increasing of the seed during the
swelling process a corresponding volume increasing of the water film takes

place,sothat a volume correction must be carried out for each volume deter-
mination.

The value of the water film in each time interval
of immersion (R;) can be calculated from the equation:
R, =Ry +k(Va—TV,)

where R, is the volume of the water film surrounding the initial volume of the
seed; k is a coeficient, indicating the volume increasing of the water film for
a volume increasing of the seed of 1 mm3; V is the volume of the seed, taken
from the direct measuring (see column 3 of the table); V,isthe
volume of the seed after two minute of immersion. The real volume of the seed
for each time of immersion (V) can be calculated from the equation:

V:vk: Ve—R;
In the similar way the real volume of the water imbibed

during the swelling process (Izx) can be obtained:

where I, indicates the mm?® of water consumption in the capillar of the appa-
ratus (column 4 in the table).

In all the volume determination the greatest attention must be paid
to keep the temperature surrounding the apparatus absolute constant.

Institute for Plant Physiology, Masaryk univer-
sity, Brno, CSR.
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