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hydrochloric acid nhich readily liberates hydrogrn 
sulphdde from zinc sulpl~ide. 

This statenlei~t brings out very clearly the 
absurdity of the position of tliose who accept 
the hurnic acid theoiy. These humic acids 
are supposed to be strong enough and soluble 
enough to liberate hydrochloric acid from 
calcium chloride, but not strong enough or 
soluble ellough to liberate l~ydrogen sulphide 
from zinc sulphide. It is also suggested 
that this method be niade the basis for 
a quantitative determination of the lime 
requirement of the soil. The writer does not 
believe .tihis possible because he has shown* 
that acid soils do not adsorb equivalent 
amounts of different ions. A determinat,ion 
of the amount of zinc adsorbed by the soil 
will not tell us tlze amount of lime to be ap- 
plied t o  the soil. Furthermore it is not pos- 
sible to use a factor to determine the amount 
of lime to be uscd from the quantity of 
hydrogen snlphide given off, because i t  has .' 
been found that the ratio of the amounts of 
two different ions adsorbed will vary with the 
character of the soil used. The ratio of the 
amount of zinc adsorbed to that of calcium 
will vary with each different sample of soil 
depending upon the kind of colloidal matter 
present. The only sure way to determine the 
lime requirement of an acid soil is to use the 
same material in thc test as is used in  the 
field for correcting the acidity. This is done 
i n  the methods of Veitch and Siichting. 

As to the qualitative methods for the cletec- 
tion of soil acidity, i t  has been found that 
all kinds of litmus paper are not suitable. 
I n  faot, i n  the chemical laboratory of the 
Michigan Agricultural Experiment Station, 
I<ahlbaum's litmus paper has becn foulld to 
be the only one not so thoroughly saturated 
with alkali as to make i t  unsuitable for this 
purpose. This litmus paper is so sensitive that 
it is necessary to leave i t  in eolltact with the 
soil particles only for a moment or two. In 
this way i t  has been found that soils only 
very slightly acid give a distinct test. 
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A SUGGESTION IN CONNECTION WIT13 THE 

STARK-ELECTRIC EFFECT 

TIIE discovery last year of the separation of 
certain spectrum lilies when emitted in an 
electric field has been followed by a remarlr-
ably tl~orouglz investigation of the phenomenon 
by Stark and his co-wor1cers.l Hydrogen, 
helium, lithium, calcium, sodium, magnesium, 
aluminium, thallium and mercury lines have 
been examined; but only the diffuse, subordi- 
nate series lines of hydrogen, helium and 
lithium show a separation as great as an  
a1lgstroni for a field intensity of 10,000 volts 
per cm. The Stark-electric effect differs from 
the Zeernaa effect in that the various lines of 
the same series are not equally affected, but, 
for the same field, the separation illcreases 
wit11 the number of the term. Starlc empha- 
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sizes the complexity of the effect, and gives no 
law for the relative separation of various lines 
of the same series, though he suggests that a 
relation should be sought between the relative 
change of frequency of the various lines and 
thcir term nurnber~ .~  

1 Annalen d e ~Physik, 43, 965-1047, 1914. 

2 L. c., p. 1033. 
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Froma1 examination of the data it seems the rdeviations in the case of the hydrogen 
probable to me that tlie effect is simpler than lines are larger, but both positive and negative. 
Starlr implies, and that  such a relation as he Clrrves given by Stark for the variation of the 
suggests cloesexist. The relative change of separation with the field strength3 seem to 
frequency An/n, is equal to AA/A, the separa- show a greater accuracy for his measurements 
tion of corrcspondiny, syn~meirically placed than these deviations would imply. Yet a 
componcnts divided by the wavp-I~ngLh of the simple curve can not be drawn through the 
particular line. T i  .vrTe plot this AX/h as a points representing tho orrter components of 
function of the tern1 numlrrer, smooth curres thc hydrogen lines so as to fit then1 better 
dra~vll through the points arc found to agree tham that  corresponding to the above equatioii. 
u]oscls in slope, etc., differing only in the And in the rclproductions given of the original 
n~lnlber of the term at which they start. photographs, the lines are heavy and not paral- 
Figs. I and 2 show the rssnlts for hydrogen lel and do not seen1 capa11ls 01more accurate 
ancl helium I. The numerical data are given menslrrclne~it. 
in thp followillg table. The in  I n  the case~ ~ u n l l ~ e r s  of heliun~, the separations for 
brackets are the term numbers. lines polnrizrd panlllcl to  the ficld were con-

sistently found to  br greater than for the corre- 
Io3 X AX/h A B'lELD OF 28,500 'OLTS PER CM' SpOndillg lines perpendicularly. If 
- --- - ---- -- the eiTcct is real, as it secrns to be, the con- 

stants of the equation would have to he slightly 
different for the two scts of cornpo~~ents. 

bn the cztse of lithiurn, t l ~ e  reduced separa- 
?-94* 20 

tions for 38,000 volts agree wilh the separa- 
tions for the corr~sponding lines of helium, 
Wren redrxced to 28,500 volts they. are a 
quarter less. The mcasnrcments arc stated by 
Stark to  I)e lcsq accurate than for helium, so 

186 whether the difference is real remains to be 
proved. At least the relative separations of the 
different terms of the series are the same. 

b d r o g e n  differs fronl the otller elements in It should bc stated that as r~ga rds  asymmetry 
that  the components polarized ~:lral lel  to the positioll ant] intc,nsity, tile corresPondillg
field, and ibose polarizecl ~crpcrldicular to it lines of hyclronen and helium oppal*ently do 
lic on different curves. not behave alike. Ti1 fact, Stark reports differ- 

The smooth curves shown in the figures all ,,,,, ;, the behavior of lines of the same 
correspond to the equation series. As he suggestq, the very complexity 

AX = 880 ( n-p )  + O.O1 (fl, of thr  phenomenon m a h n  i t  a most promising 
field in which to search for d n r s  to a knowl- 

where p is the number of term where ale sdge of atomic structure. It may be too soon 
curve brgilis i n  each case. to find regularities and the agreements noted 

These constants refer to a field of 28,500 above may be accidental. Ellt I think not. 
volts Per cm. ass urn in^; tklc separation to be Tf not, they suggest that there is something 
proportional t o  the field, which Stark proved which is caommon to tile atoms hydrogen and 
to be true for the hydrogen series. the cclua- helium, in adclition to tlle presence of electrons 
tion may be written in both. 

-Ah X l o R=3.1 ( n -~ p )  + . O R 5  ( n  -- p ) " ,  GORDONS.FULCEIRR
( 2 )  hE WISCONSINUNIVERSITY,whcro E is expressed in volts per em. 
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The reduced separations, AX/h, of the FTeT 


lines agree quite closely with this eqnation; 3L. o., p 997. 



