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apparatlls is reproduced in fig. 4. The water vapour enlers through 
the tube R, which is grollnd off at Ihe end, so that tlle water "apour 
letwes the tube in a eylindrical jet. The gal! mixture enters through the 

D 

lube G, ending in a capillar} concenlric with R, the 
end -of which is in a plane witl! the endplane of R. 
Opposite the tube R at a distance of 3 mmo Ihere 
is 8, tube D, the opening of which is formed by a 
circillar sharp edge of a diameter of 6 mm., and 
manufactured from metal for the pllrpose. The outer 
part of Ihe eylilHhical jet eoming fl'OIll R is as it 
were peeled off by the sharp edge. Wilh a suitable 
cboice of the Clll'l'ent velocity Ihis onter part of the 
vapotll' CIllTent praclieally conl.ains only the com­
ponent of the mixture whieh difflll!es more rapidly; 
Ihis component is separated from the water vapolll' 
by �{�~ �o�n�d�e�n�s�a�t�i�o�l�l�,� and colleeled ill avesse!. Hy far the 
greaLer part of the gas mixture admitted thruugh G 
passes 011 through the t.ube M with the inner part 

Fig, 4. of the vapoul' clInent, is also fl'eed of the waler 
\"apolll' by condellsalion, and agaill admitted through G by means 
of a circulation pump. 

lf the apparatus is to work weil it is ehiefly necessary that the 
velocity of the ellrrent is accllI'ately regl1lated, and besides it is 
practical 10 lead the eondensed waler vapollr back; else the wat.er 
in Ihe heatillg vessel wOlild dilllinislr too mpidly. Fig. 5 repl'esentti 
the wlrole apparatus. In Ihe glas!'! vessel W, which is 50 cm. 
long and Iras a diameter of 10 cm. Ihe water is heated eleclrically 
b.r means of a heating wire wOl1nd on a layer of asbeslos, rhe 
pressllI'e of the waler vaponr in this spaee can be determined by 
mealls of u t.hermometer T snspended in Ihe vapolll'. This waler­
vapou!' flows tbrough a tllbe to a bllib 8, and from tbere 10 the 
tube R of Ihe di ffllsion upparatlls, while simultaneously Lire gas 
mixture to be f4epal'ated, enters the tube () through a vel'J lIanow 
capillary tube. By the regulation of the pressure of the gas 
mixture before it enters tlre eapillary tIlbe, an accurate control of 
the velocity with wIriel! tlre mixture is adll1itted, is made possible, 
Tlre two pal'ts, into which the gas cUlTent is split up by D, 
pass 011 thl'Ough the tubes H M resp. and raach tlre condensation 
vessels Cl aud Ct, which ul'e provided with cooling jackets Kl and 
Kt' Hel'e tlle water vapour is eOlldensed, and the water runs back, 
to W as is seen in Ihe tigure. The pal't separated bJ diffllsion is 
collected iu G\, allll the rest of the gas mixtures in Ct' Both 
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these parls log ether with some 

w 

water-vapour leave the appara­
tus each through a very nanow 

capillary. The water vapoUl' is 
removed by freezing it out. The 

sepll.raled part is received in a 

vessel. the rest of t.he gas mixt me, 
however, is again led back to 

the apparatus by means of a 

circulation pump. 

The vapoul' cUITenl is con­
Iroled by regulating Ihe CUlTent 
in Ihe heating spiral wound on 

W. and Ilte tempel'atul'es in Kl 
and K •. The lattel' is effected 
in sllch a way that the water 

f10wing through Ilte cooling 

jackets wilh acellt'alely con-

slan t veloei ty is beforehand led 
thl'Ongh a copper tIlbe, sUl'l'ound­

ed hy a healing eoil, so t.hal 

the tempet'atllre of tlte water 

depends 011 the CUlTent passing 
Ihrongh Ihis heating coil. The 
check on t he Clll'l'ent velocity 

is made possible by the eapil­

laries bel ween Band Cl> and 

bet ween Mand C., these callsing 
Fig. 5. a differellce of pres~ure bel ween 

Wand Cl resp. C. Ihat is in direct 

ratio to the CI-ll'l'ent velocity in H resp. M. This ditference ofpl'esstfl'e 

can be measLlred by the difference of level between the condensed 
water in Cl resp. C. and tlle watel' in W. Neilher Ihe absolute 
valne of the cnrr'ent. velocity nor the temperatll1'e of the water 
in IC and [(, need be knowll ; when tlle level of Ihe watel' 
in the two tnbes with regard to tha level ill W is such, that 

Ihe nnmixing of the gas mixture is satisfactory, Ihe heating clll'rent 
need only be regulated so, th at this position is maintained. 

It is not necessal'y 10 keep the tempet'atul'e, and wit.h it the 
density of the vapoul',' accul'at{'ly conslant, fol' both the CUlTent 

velocity cOlTesponding to a given difference of pl'essl11'e between the 

ends of the capillary tnbe, and the diffnsioll constant.s of the diffnsing 
gases a1'e appl'oximately in vel'sely propol,tional to the density of the 
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v 
vapoul' ; aeeordingly the relalion - charaeteristic of the diffllsion in 

d 

a flowing gas is not atfected by small fluctuations in the vapoul' 
density, In ordel' to prevent condensation of the wRtel' vapoUi' 
againsl Ihe walls, the whole ap'pal'Rtlls is enclosed in a box, in 
which the air is heated a few degrees above Ihe temperalure in W . 

The same degree of Ihe sepal'ation is obtained by the thst and 
the second method. As l'egards the quantity obtained Ihe seeond 
method howevel', is eonsiderabl.v bette 1'. Only when it is requil'ed to 
separate small ql1antities, the fOl'mel' melhod is preferabie, as in 
t.he second method a cel'tain minimum quanlity is requil'ed fol' the 
eirculation. 

It is of importance 10 considel' whether our method of the ditfl1sion 
in a gas curl'ent is more efficielll with re gard 10 the separation of 
isolopes thall the methods used up to IIOW . This new method is 
no doubt sl1pel'ior to the usual way of separation by ditfllsion, It 
is, ho wever, possible, that when we apply this method 10 gases 
wilh ditfusion-constants ditfering as Iittle as they do for isotopes, 
small il'l'egl1lal'ities in the Cllrl'ent may have mllch gl'eatel' dislurbing 
influence than in neon-helium mixtul'es. NOl' ean it, of course, 
be expecled that a mixtllre of isolopes shollid be completely sepal'ated 
by a single process of diffllsion, fOl' slleh a pJ'ocess, supposillg it 
be possible iJl pl'iJlciple, would I'equil'e a vel'y long time, as can 
be calculated fl'om t.he above given fOl'mulae . On the olher hand, 
e,g, in neon, a change in the l'Rt.io of mixing of the isotopes of 
abol1t 30 'I. cOllld be expected as the result of one process of 
ditfllsion, so that it might be expected thai a fairly fal' advanced 
separation can be oblained aftel' nol too many I'epetilions. Jt is 
not 0111' inlention to use t1le appal'Rtns descl'ibed above fol' Ihe 
separatioJl of isotopes, as il m nst IIlIdou bted l.v be possible 10 

construct apparatus on Ihe same principle, wOl'king considel'ably 
more rapidly, 
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