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of a proper magnetism of the earth; it also f.:eems to change elming 
the increase in intensity and situation. Fol' the magnetic disturbance 
itself following immediately upon the "initial imp111se we must assume 
that especially extra tel'l'estl'ial cUl'l'ents are the canse; at least fol' 
the magnetic after-elistnl'bance .as weIl as for the part that shows a 
regnlar elaily variation l have made this probable 1). Moreover the 
Aurora Borealis points to this. The magnetic yector of after-elisturb
ance is the mean vector of elistmbance depriveel of its greatel' anel 
smaller oscillations cluring the clistl1rbance. It incl'eases rapidly [IJter 
the initial impulse anel then slowly decreases. 

As here the horizontal intensity just decreases we must concluele 
to a likewise W-K cnrrent of negative electricity in these higher 
atmospheric layers. It l'emains an open question why the intra-ten'es
trial CUl'l'ent at the outset anel the extra-terrestrial CUlTent cluring the 
further conrse of the disturbance have both a constant East-West 
clirection. 

Geophysics. - "Registration of tAe em'tlt cw'rent at Batavia." 

2nd part, By Dr. W. v. BEl\lMEU1N. 

In my fil'st paper on tbe registration of electric earth-currents at 
Batavia, to iu vestigate the connection between the oscillations Ü1 

earth-curl'ent and magnetic force, l had to point to several unan
swerecl questions. 

Fil'st of all the fact that the eal'th-Clll'rent between Anjer anel 
Batavii\. is four times gl'eatel' than the one between Batavia auel 
Ohel'Ïbon, l hope 800n to be able to measure the Cllrrent between 
Batayia anel a place E. anel S. of Anjer to try to sheel light on this 
abnormali ty. 

Further more it remainecl a mystery why thttt connection with 
the magnetic force showeel such a chal'actel'istic diffel'ence fol' the 
cnrrent between Semarang and Batavia witli that fol' the CUl'l'ent 
between Batavia ancl p!aces closer by. That clifference consistecl chiefly 
in the fact, that when the duration of a magnetic oseillation becomes 
shOlter, the amplitude of the ea,rth-cul'rent incl'eased much more fol' 
the long 1ine than for the short one. 

l pointed out, that pel'haps an influence of the distance might 

1) Met. Zeitschrifl 1895, p. 321. T. M. VlIl p, 153. 
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have someLhing to do with it and that a l'egistl'ation of the CUl'l'ent 
at Semarang going over the distances Semarang-Ohel'ibon anel 
Semal'ang-Soerabaya would pl'obably be able to enlighten us in that 
respect. 

TlIis idea I have, indeed, been able to realize by a visit to Se
marang in lhe month of December 1907. At the Post- and Telegraph 
Office' they kindly accommodated me fol' some days with a room 
where I eould place the instruments used at Batavia. Though I had 
some delay by a slight accident, yet I coulcl get excellent cliagrams 
during two nights. 

The l'esllit was definite, viz. the CW 'l'en t oetween Semarang
S08rabaja and Senwmng-Cfte1'ibon c01'1'esponcls in chamctel' and 
intensity to that between Batavia-Chel'ibon. 

Oscillation 
of the magnetic 

North component. 

Amplitude of the earth current in Volt per KM. 
Amplitude magnetic component in dynes. 

Sem.·Cheribon Sem.-Soerabaja Batavia·Cheribon 

Half A . Found Number 
osc\'llat\'on mphtude 18-19 December '1907. formerly. of cases. 

0.5 min. 1.2·; 

'1.0 1.5 " 

13.5" 3.0 » 

0.6 min. 0.5 ï 

1.4 " 1.1 » 

0.5" 2.4 » 

So: 

Duration of half an 
oscillation 

18-19 
--xrr-'07 

19-20
0 XiI 7 

0.5 min. 

1.0 

13.5 

0.6 min. 

1.4 

9.5 

22 (j 

20.9 

16.2 

19-20 December 1907. 
26.3 

23.4 

20.3 

Earth ·current 
Batavia-Cheribon 

Earth-current 
Semarang-Cherlbon 

0.94 

0.98 

0.99 

0.87 

0.88 

0.81 

--------19.3 2l.2 

16.9 20.5 

14.4 16.0 

23.6 23.0 

20.0 20.5 

16.7 16.5 

Earth ·current 
Batavia·Cheribon 

-Earth.curren-t -
Semarang·Soerabaja 

'1.10 

1.21 

1.11 

0.97 

1.02 

0.99 
53'* 

14 

11 

8 

33 

16 

19 
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Tbe l'egistl'ation of both I1lghts together gl ves : 
Duration ofhalf 
an oscillation Amplitude Sem.-Cher. Sem.-Soerabaja 
0.36 min. 0.6 I 24.3 21.4 

0.65 0.9 26.3 22.8 

0.87 09 26.5 22.7 

108 1.2 23.7 19.7 

3.65 
" 

1.0 22.9 18.3 

1310 3.2 22.0 18.2 

Number of cases 
20 

20 

20 

10 

10 

11 

Fl'om these numbel's we also find the initial increac;e of the 
eal'th-current amplitude fol' the (half) duration smaller than abont 
0.7 min. jnst as it was fonnd fol' the CUl'l'ents Batavia-Oheribon 
and Batavia-Anjel'. 

For the difference in phase was fonnd ont of 14 cases, Semarang
Ohel'ibon 17°.5, Semal'ang-Soerabaja 16°7, whilst fol' Batavia
Ohe1'ibon formerly 22° was found. 

So the 1'egist1'ation at Semal'ang fw'nislwcl a higMy il11pOl'tant con· 
fi1'mation of the 1'esults founcl f01' Batavia- Chel'ibon. And yet no 
conclusion could as yet be drawn for an influence of the dislanre 
on the amplitude. 

Anel indeed, new observations made at Batavia soon offel'etl 
another view llpon the subject. I heard that a connection with 
Semal'ang was possible at the same time along 1il1es through the 
NOl'thcoast plain and along lhe line already used round the SOllth 
by the raill'oad. 

Registl'ation with these lines running between the same earthplates 
at Semal'ang and Batavia (observatory) gave the remarkable result 
that (he cUl'l'ent in both ]ines was unequal. 

The NOl'thline corresponded with results found before on the 
Batavia-Oheribon1ine, the Southline gave again the heightened increase 
of the earth-cUl'l'ent amplitude when the duration of the oscillatioll 
decl'eased. 
Duration of hal f Amplitude Earth-current in Volt per K.M. Number of cases 
an oscillation X Amplitude magnetic component in dynes 

Southline Northline 
o 50 min. 62 28 20 

0.77 48 29 20 

1.53 50 34 20 

5.53 24 27 '2(' 

8.60 23 27 J(, 

21.77 13 20 
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DIFFFRENCE IN PHASE 

Duration of half I South- I Number 11 Duration of half I Northline I Number 
oscillation X I line lof cases I I oscillation X I lof case~ 

I I I 
0.8 min. 31° 39 1.3 min. 16° 68 

6.8 31 18 6.5 
" 

18 40 

16.4 31 20 17.0 26 23 

So the difference in phase is different for the two lines. Extra
ordinal'y is here the incl'ease of the difference in phase for the North
!ine, which is not found on the otller lines. 

FormerJy \Vns found for the diiference in phase on the line 
Semal'ang-Batavia 36°. Whe/her the diiference with the difference 
in phase now found of 31° iR real must still be called doubtful. 

These new results led to the conclusion that the difference in 
character found formerly IDight not be attribllted to the greatel' 
distance, but to a peculiarity of the line itself. As the two lme& 
rouncl the South and the North were between the same eartll
plates and possessed abollt the same resistance, I had to conclude to 
an appearance of electromotive force in the line itself. Thel'e are 
two possibilities fol' this: 

l st • induction immediately in the wire; 
2nrl • contact with Ihe gl'ound. 
Now it is very weU possible that both causes are very different 

in the chluvial anel alllwial plain of the Northcoast anel the volcanic 
Southern regions. 

To separate these two eauses I ;have taken the followÎlJg ?ouble 
experiment. 

Bfilfivifi and Cheribol1 are connected by two pa1'allel bra ss wires 
of the intercommunal telephone; the1'e are hkewise two telegraph 
wires on the same poles between Batavia and Soembaja. Such a 
double line I connected with my galvanometer and switched on 
between gaLvanometer and ea,rth a l'esistance which was great com
pal'ed to that of the wire. (For Oheribon that resistance was 5000 
Ohm, for Soel'fibaja 40.000 Ohm). I 1hen left both wires connecLed 
with the galvanometer fol' some hOUl'S and thell broke oif the con
nectioll with one of the wires. 

Aftel' a few hours I switched this wil'e on again, but broke the 
COl1nection with the other one, and then finally I ronnected both 
wires again. 

1 
,I , 
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If now the earth-curl'ent were only a current from gl'oundplate to 
gl'oundplate then dul'ing these changes it might change but slightly 
in intensity, as the total resistance changed so little. 

On the other hand, if 1he earth-cllrrent were for a part noL origin
ating from the plate, but was immediately caused by induction or 
an other influence (e.g. the catching of electrons moving in the 
atmosphere) then thai part when connerted with one wire would be 
half of that wh en connected with two wil'es and so a considerable 
diffel'ence in intensity of the current would be noticeable. 

It lllight be possible th at ihis influence differed with the duration 
of the oscillation of the magnetic component and were different in 
the coastregion from that in higher volcanic regions in South-Java; in 
th is way the difference in clmracter fOl1nd above might be explained. 

Before mentioning the results of this experiments I wish to con
sider what the iniluence is of the loss by isolation. 

The 10ss by isolation wiIl chiefly take place along branches and 
poles accideutally touching the wire. The first influence will be 
irregular and in general fol' both lines alike. 

With the second each telegraphpole will give an earth connection 
with greai resistance fol' both wh'es at the same time, as the wires 
I'un acl'OSS the 5ame yokes. 

Along tllls earth connection a current will run if the earth-poten
ti al at that place differs from thai 111 the wil'e. 

That CUl'l'ent will then feel little influence of the fact whether 
one or both wires are connecied with the galvanometer. 

The result of Hw experiment for the lines to Cheribon as weIl as 
for ihose to Soerabaja ''''as not ambiguous, as the figures below indicate. 

Duration of half an oscillation 

Both Hnes One lme 
1.0 min. 1.2 min 

5.4 11 6.6 IJ 

0.6 min. 0.8 min. 

8.3 IJ 
19.3 IJ 

Amplitude earth·current in m.m. reading. 
Amplitude X in m.m. reading. 

both Hnes one hne 
2.5 2.5 

2.0 

6.1 

1.4 

2.0 

5.7 

1.5 

Batavja
Cheribon 

BatavÎa
Soerabaja 

This simple experiment IS In my opinion of fundamental import
ance, as it shows that no elect1'omot01'ic force is l'oused in the line 
itselj, a fact that a priori Call1lOt ue called so imJ)robable. 

Nothing l'emainecl now bnt to assume that the difference in characler 
of the cllrrent in the North-lin0 and in the South-line is caused by 
the ü~ct that by the 10ss by isolalion the cm'rent is partly taken up 
out of the ground over which thc line run~ and that that CUlTent 
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was different in the Northcoastphtin to that in the mountains. If this 
were so, then the earth-current in the Preanger country, where the 
Southline runs in a niveau of ± 600 M. between numerous volcanoes 
would have to show the same peculiarity. To prove tbis it was for
tnnately not neeessul'y for me to remove with my instruments, but 
I could suffice by making the following connection. 

Earth at Buitenzorg-Galvanometel'-Observatory-Batavia-Bui
tenzOL'g-Tasikmalaja-Eal'th at that point. Buitenzorg IS situated 
at the N.W.-foot of the moulltains and Tasikmalaja at the East foot. 
Both places lie still at a height of ± 300 M. above the sea. 

Loss by isolation along the poles on the there-and-back line 
Buiten7.ol'g-Batavia-Buitenzorg conld not bdng the earth-cul'rent 
out of the plain bet ween Buitenzorg and Batavia into the line, and 
conld only cause a part of the PreangercUl'l'ent to flow away. That 
loss could thus not falsify the resuLt. 

The rurrent between Buitenzorg aud Tasikmalaja really proved to 
possess the above mentioned charactel', i.c. it showed a much stronger 
increase when the duration of the obcillation decreased than the 

Northcoast lines 

Duration of half an oscillation 

0.4 min. 
0.8 
1.2 JI 

90 JI 

Batavia-Tasikmalaja 
Ampl. Earth-current in Volt per KM. 
Amplitude X in dynes 

60 
56 
55 
15 

If loss by isolation is tIle cause of the inequality of the current 
between Batavia and Semarang rOl1nd the North and the South, 
then that loss will be smaller in the dry season than in the wet one. 
And, indeed, I fOl1l1u that -ihis was the case as the figures below 
will indicate. 

18-21 Juni 1907 December 1907 
.-", "--

Duration of Ampl. Sem.-Bat. current Duration of Ampl. Sem.-Bat. current 
half an in Volt. p. KM. half an in Volt. per K.M. 

oscillation Ampl. X in dynes oscillation Ampl. X in dynes 
0.6 min. 43 0.5 min. 62 
1.0 35 0.8 IJ 48 
1.4 31 1.5 

" 
50 

5.0 18 5.5 JI 24 
115 

" 
13 8.6 !l 23 

21.8 
" 

13 

These chal'acteristic differences treaied above can perhaps afford 
an occasion to find an explanation of the nature and the cause of thc 
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êarth-currents, but more observations undel' other circumstances will 
undoubtedly ue necessary. 

It seemed important to me to investigate whethel' that great 
diifel'ence in earth-curreltt is al ways incidental to difference in amplitude 
of the magnetic variations. 

Fo!', Bnitenzorg lies on the edge of the volcanie Southernpart of 
Java, and Batavin, lies in the Northeoastplain; mOl'eover simultaneous 
registrations of the magllelÏc component. are for both pI aces available. 

I have nsed the registration of the X-component at Batavia on the 
earth-CUl'rent diagl'ams and of the TÖPFER-Unifil,u' of the X-component 
at Buitenzol'g. 

In Janual'y, Febrlltl,ry, lVlarch, July, August, September the magnetic 
val'Ïatiol1-instrument registel'ed on the earth-current diagl'al1ls the mag
netic component pel'pendicular to the direction Batavia-Anjel', i. e. 
N4°E. The difference in direction with that on TÖPFER'S instrument 
with which the X-component was registel'ed, can be neglectec1. 

On each diagram 1 compal'ed the amplitude of a val'i,1,tion of short 
and of long dllration, as l1luch as possible at an equal dist[Ulce 
f1'om the basis. In this way I ,vas independent of cliffel'ences in val nes 
of tile scale division anel other cliffel'ences. 

I got as avel'age case in 30 cases in the months of Janual'y
i\1arch '07 and 24 cases in the months of June-Septembel' '07 : 

Average Amplitude of the 
Variations of Variations of 

short duration. long duration. 
Buitenzorg Batavia Buitenzorg Batavia 
1.44 m.m. '13.21 m.m. 2.68 m.m. 21.27 m.m. 

1.01 11 8.71 1/ 2.83 11 24.03 11 

'1.25 m.m. '11.21 m.m. 279 m.m. 22.49 m.m. 

22.49 
'Vhilst thus the longer val'Ïations give a propol'tion -- = 2.01, 

11.21 
2.79 

the short pulsations give 1.25 = 2.24. 

That diffel'ence of :l 0 oio .1 believe must be ascl'ibed to the following 
cil'cumstance: 

Accol'ding to the image of the eal'th-cuJ'l'ent diagrams, on whiclJ the 
pulsations al:e large and easy to see, tlJe points of l'eversion are 
pointed. On the Bnitenzorgdiagl'ams on a ± ten times smaller sea1e 
th08e sharp points are blllnted and we obtain a too smaIl amplitude. 

ThaL shortening can be estimatcd at a ten th millimeter, i. e jllSt 
10 % of the amplitude. 
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With ihe oscillations of long dmation that inaccuracy in the 
registration does of course nOL appeal'. 

So we come to the conclusion that tlw oscz'llations of short and 
of long dumtion of the magnetic f01'ce at Batavia ancl at Buitenz01',q 
have the same mtio of amplitude and tAat they tAerefol'e cannot be 
caused, Ol' onZy fol' a small pal't, by the cU/nnt 1'unnin,q through 
the outer awt of the ea1,th. 

By far the greater part of the influence of the eal'th-curl'ents 
mUE>L thel'efol'e come from cUl'l'ents l1t greater depths and of greater 
extension, and more equal in intensity. 

Chemistry. "On the 'Pl'i-pCll'rt-Halopen-&tbstitution-Products 
of 11'~Jlwnyltnetltane and T/'~)henylcrt7'binol." By Dl'. F. M. 
JAEGIm. (Communicateel by Prof. A. P. N. FRANCHIMONT). 

(Communicateel in the meeting of Ma1'0h 28, 1908). 

§ 1. Some yeal's ago, I ilwestigated 1) crystals of P,'i-p-Cld01'0-
p"iplwnylmethane, fr01l1 different preparations which had been obtained 
by Dr. P. J. MONTAGNE in t\yO different Wl1ys, name1y ti'om p-leuca
niline by diazotation anel subsequent introdnction of the three ch10rine 
atoms a,nd from tetruchlorobenzopinl1coline by intramolecl1lar 1'earran
gement. 

I then gave a deiaileel description of the remarkable optical be
havioUl' of the compound in convergent po1arised light anel endeavoured 
to clucidate the same by l1 coloured figul'e. 

Wishing to extend this resel11'eh a1so to 1he other ha10gen-del'iva
tives, I hl1ve fil'st of all prepal'ecl the tribromoderivative of p-len
cl1nilinc by the method proposecl by O. PrSCI-IER and W. 
HESS.~) Aftel'wards I received ti'om Prof. FrscHER a small quantity 
of eaeh of the 1h1'ee halogen derivatives, which enl1bled me to pl'epal'e 
the thl'ee corresponding tl'ihalogen-cH,l'binols by oxydl1tion with chromic 
a,cid in acetic acià so]utÏon, so th at these th1'ee substances could be 
illcluded also in this investigation. I will not omit to thank this savant 
once more for his kind l1ssistance. 

Of P,'i-p-Bl'omotrip/wnybnethane 3) I gave a description a short 
time ago in the Zeits. f. Kl'ysl. 44, 57 -58. (1907). The habit of 
the cl'ysLl1ls is qnite analogolls to that of the chloro-compoulld; they 
a,1'e more com pl1ct of fOl'lll anel generalIy much larger, but at the 
same time they' cannot be mel1smed so accurately, owing to a cllrvil1g 

1) Receuil 24. 124, 131. (1005). 
ll) O. FrscHcR unel W. HESS, Berl, Bel'. 38. 336. (190;)). 
3) F. M. JAEGER, Zeits. f. Kryst. und Minet'. Bd. 44. 57. (lD07). 
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