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Somewhat. less thall a yeal' ago 1) a commullication cOllld be made 
about the callses to whil'h it is due th at the sensitiveness of a 
pl'essUl'e balanee incl'eases so greatly when the piston is set rotaling-. 
The I'esenr('hes were eOlltinued, IIOW with the inleJllion of obtaining 
more numerical I'esulls. 

First tlle sellsitiveness and the a(,cul'acy of adjustment eould be 
detel'lnined of a pl'essme balance that was at 0111' disposal (type S 
and B) up Lo 2!10 ntm. For this plll'pOSe a tube with platinum 
contacls of Ihe same type as is \lsed for the detel'lllÎnalion of 
isotllel'ms 2), was filled with hydl'ogen gllS, put IlJIder pl'eSSllre, /tnd 
the posilio/l of the same contacl was detel'mined hy means of Ihe 
pl'esslll'e balanee sevel'al limes iJl su('cession. 111 Ihe following lines 
we sIrall ('all this appal'atus brietly Ihe hydl'ogen ma/lomeler. 

Tn the delel'lnilll\lion of tlle eOlltaels ('are had to be laken that 
always a Illliformly inereasing load was wOl'ked wilh . In ol'der to 
attain tlris a cylilldl'ical tl'ough was moullted on the axis of tlle 
balance, whieh tl'Ough was slowly filled with oil. At the vel'y 
moment tlre contact was formed, an elecll'ical lap stopped the oil
snpply. 

As resuIt we may state th at lire sensl II veness arpeared 10 be 
independent of I he pl·esSllI'e. Up to the highest load, ilJ our case 
250 kg., an aecul'acy of adjustmenl of one and a half gl'ams was 
found. Just as we had expecled, Ihe posilion of Ihe piston pl'o\'ed 
10 play a pal'l, Ihongh an insignilieanl one. This influence is the 
l'e8111t of a slight conic sIrape of Ihe pisIon, whi('Ir eauses a diffel'ent 
effeclive diamelel' fOl' eaeh different position. Rellce in pressure 
measnremenls it desel'ves recommendalion 10 delel'mine the level of 
lire pisIon, and 10 apply a coneclion for Ihis, TIrere al80 appE'Rl'ed 10 

be a lemperature fnnclion. This, however, is entirely to be considel'ed 

I) These Proceedings, 26, p. 805. 
2) KOHNSTAMM and W ALST"A, Hydrogen lsotherms. These Proc. 17, p, 208, 
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as a sUI'face aerial-dilatalion of the diamet.er of the piston. lts in
flllellce thel'efore,can be fOllnd by a simple numerical calculation 
in evel'y observation. 

The second lask we had set oursel yes was to h'y and sol ve the 
question wlrat is to be undel'stood by tbe effedive diamelel' of the 
piston. IR the Ct'oss-section of the piston itself tobe taken rOl' this, 
or of tlle hole in wllich it I'Otates, Ol' pel'haps availie hetween them? 

We tir'st tded to find expe1'Ïmentally the lIumerial '·l;I.lue of Ihe 
effective diametel' and its dependence on the pl'eSslll'e, if existillg, 
FOI' this pllrpose the position of tlre same contact in the Irydrogen 
manometel' was detel'mined in two diffet'ellt ways, Fil'st tbe hydl'Ogen 
manomet.er was direl'lly connected with the presslll'e halance, and 
the position of a conla('t was detel'lllilled, Then the pl'essul'e halallce 

·was conneeted witlr a U-shaped tube, which was half filled witlr 
mel'cury, The second leg of lire U-tube was in communication witb 
the hydl'ogen manometer. The ~I1'essul'e in the ma.nometel' could 
now be laken eq 110.1 to lire pl'essuI'e exerted by the pl'essure balance, 

load . 
hellce diminished by the difference of level of 

effeclive diameter 
the mel'clI/'y in the two legs, 

Ir however the contnct is mnde, the pressUl'e in the manometel' 
is eqllal to that obtllilled ill the direct measllrement Ihl'OlIgh the 
balallce, From the data obtailleu ill this way Ihe effeetive diameter 
may be calculated in au elemellta,'y way, 

In order to detel'mille the position of the mercIIl'y in tbe V-tube, 
the I1ppet'- and the lowel'-elld of tlris tube partly consisted of a glass
capillal'y in which tho mellisci wel'e ('Ieady visible. At t.lre moment 
of cOlltact in Ihe hydt'ogen' manometel' the two mel'cury levels and 
a scale di,'ision behind them were photographed in ordel' to ascerlain 
t hei l' pos i tion, , 

The acclIl'acy of thifl method is limited by the admissible heiglrt 
of tbe men~nl'y column. 111 OUI' case it was about 4.80 m., which 
correspollds to a pI'essul'e of allout 6 kg. per em 2

• In Ihis way all 
accllml'y of measurement of 1/2400 could be attailled. Wit hili thiR limit 
the effective diameter appeared 10 be no pl'essul'e-,fullction. FOl' want 
of space we cannot affol·d to elltel' more fullJ illto tile diffel'eut 
corl'ections 10 be applied. FOI'a fllll discussion we may refer 10 the 
AllII. d. Physik Bd. 73, p. 577 -623. 

Aftel' this experimental detel'millation we tried to get theoretically 
some fUI·thel' infol'mation abont the diffel'ent illfluences whi('h would 
determille the etfective diameter. The I'esllits obtained have also 
been puulished in lhe cited al'ticJe in the Ann. der Physik, 
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Only all ennmet'ation of the concillsions we thought ourselves 

juslified in makillg, wi\1 be given below. 

J 

Fig, 1. 

The piston has a shape as is 
figlll'e 1; the for'ces aclillg on it, 

divided inlo three gl'onps: 

seen in 
may be 

1. the plll'ely hydrostatic fOl'ces; 
2. fOl'ces exel'ted by Ihe flowing of 

the liquid which leaks out between axis 
and mantIe j 

3. the frietional forces resulling ft'om 
the descent of the piston. 

The forces mentioned IInder 1 give a 
re8111t equal 10 the ditfel'ence of pl'essure 
in the diameters of the lowel' Itnd the 

nppel' part of the piston, 
The fOl'ces undel' 2 give as consequence 

that instead of diameter should be read 
the at'ithmetical means belween diameter 
ofaxis and hole, 

The fOl'ces under 3 give au appal'ellt incI'ease of diameter which 
is independent of the pressllre, and may be valued in OUt' case al 
1/10000 of the odgillal value. 

Attelllion is drawn to the fact Ihat none of the above-mentioned 
infJuences appeal's to be a pl'essul'e-fullction. 

Besides, the defol'lnation of piston alld hole in eOllsequence of Ihe 
load is also to be tltken inlo accoullt. 

The piston is subject to two varialions of fOl'm: 
1, Transverse contrat'lion of its lower pal't ill consequence of the 

extension caused by the load, 
2. Compression of Ihe two parls of the piston tlll'ough the pl'eSSllI'e, 

As the prelislJl'e in the spaee between axis and mantie gradllally 
decI'eases, Ihis cOTlJpression has not the sallJe value at every height, 

. The fit'st infillence brings about an incl'ease of the etfective dia
meter to an amoun t of: 

3 
2,2 X 107 X p, 

the second a diminution of: 

7 
2,2 X 10 ' X P ' 

The mantie of the hol~ 100 extends, the lowet' hole also under
going a defol'malion thl'ough the pl'eSSUl'e exerted 011 the plane 
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a-ho This change of form only gives a fIIodification in consequence 
of the f .. ictional inflllence of the oil that leaks away; fII01'eovel' the 
compl'ession of the piston contl"iblltes to this, whi('h had not yet 
been taken into account in the calculation of this COmlH"ession. The 
two influellces cn.n, however, be silllply delel'milled together, alld 
then give an iucI'ease of the effective diametel' to an alllollnt of: 

p 
2.5 X "10" 

All t.he influences together cause an increase of diameter of: 

p 
4.6 X 10" 

hence a function of the pressme, which for the pl'esent slill lies 
quile oul of OUl' possibilily of obsel'vation, even with our maximum 
load of 250 atm. 

With the second pressure balance up to 5000 atm, we had · at 
OUI' disposal, an infllleuce will very certainly demonstrate itself. 
Befol'e it is possible, howevel', to take this inlo account, this appa
ratus must be studied more thol'oughly. 
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