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1'his ousel'vation of STERNS seems not to ba appJicable in a com­
pa1'ison of small and large adults. 

Resllming my l'esults, I may shtte the following conclusions: -

l st . In the spinal coed of large individuals of the same ordel' the 
relatión of the white substance to the grey is lUurh mOle in favour 
of the white than :n small individuals. 

2nd . This rule holds good fol' all the classeR .and orders examined. 

3td . This phenomenon can be explained - and according to my 
opinion has to be explaineel - by the explication given by ERNST 
DE VRIES (vide supra). 

4th . Also the shape of the grey mathel' shows a modification in 
large animals in so far as it becomes Illore gracile, which i5 
chiefly demonstrateà by the distnnce of and the grey connection 
between the homs. 

Physics. - "l'he 1l1a,qneto-optic KERR-effect in fe1'1'Omapnetic com­
lJOunds." IV. By PmRRE MARTIN of rteneva. (Oornmuniration 

fl'om the BOSSORA.-Laboratory by Prof. H. DU BOlS.) 

In a former paper 1) I have given the elispersion curves of t he 
KERn-effect fol' certain manganese and iron compounds. It should be 
particularly noticed that ~tlmost all of these curves, as has been 
furthel' confiemed with .new matetial, 5ho,,'1 an algebl'aic maximum 
and minimum between Ol' near thc limits of the visible spectrum 
In tbe present research I have detel'mined some new dispersion­
curves and have also investigated in the case of a few substances 
the relation between the KERR-effect and the temperature. 

For this· purpose the material was cut into small discs of the 
same si~e as the pole-top (V, 7 mm.) filce, "and t;lis entü'e system 
completely insulated from the pole-shoes by a layer of asbest0s, 
The heating was accomplished by means of all ordinal'y Bunsen 
burner. Up to 300'J the temperature was measured with a thermo­
meter imbedded close to the mirl'Ol'. For higher temperatUl'es up 
to 4500 a compressed nitrogen thermometer was used. 

By regulating the flame tbe tempel'ature could be kept constant 
to within about 50

• In order to pl'event as much as possible 
oxydation anel "tal'nish colours" the mil'l'or was constantly bathed 
with carbon dioxyde which had been led over KMn0 4 , SnOl" 

1) p, MaRTIN. These Proceedings 15, p, l3R, 1912. 
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NaHCOa and OaOI 2
1
). A few measurements wel'e made at alo,,, 

temperatur8; the whole system being imbedrled in carbon dioxide 
snow. 

Othel'wise the expel'imental èU'l~ngement wn,s the same as hitherto 2) 
except that instead of the smalt lw.lf-ring a large DU BOlS fuIl-ring 
eleetromagnet was tlsed. With this all of the mirrors inveEtigated 
were capable of saturation, sin ce the stl'ongest field was estimated 
at from 30 to~ 40 kilogauss. 

The direct-vision high-luminosity monoclll'omatol' 3) was l'ecalibl'ated 
at several poinls with the aid of a mel'cury vapoUl' lan:p. The obs€'r­
vations proper were made exclusively with an arc lamp. The field 
was reversed each time to eliminate constant errors anel the observed 
values correcteel for the FAHADAY-rotalion in the air-patl!. In ,iew 
of the smallness of tbe l'ota.tions it proved still impossible to eletermine 
the ellipticity. 

As regards the material, it was found that most pulverized sub­
stances by moderate compression with Ol' without binding material 
could also be worked up into pastils which were more Ol' less 
capable of polish. 

The present research aims principally at _~ general knowledge 
with regm'd to the magneto-optical properties. Especially is this true 
of the temperature curves the range and precision of which lleed 
still to be extellded considerably. 

In the following tables [ denote as hitherto by: l, the Wa\ e length 
of the light in qnestion in (l[t; Ó, the double l'otation on revel'sing 
the Clll'l'ent as l'ead oif (he scale in mm.; ± eb:, the mean error 
respectively in minutes or in percent. N is the number of readings 
made for each directioll of the cUl'rent, which varied according 10 

the bl'ightness of the minor ft'om 10 to 30; t, the temperatnrö; 
Bg , the temperatl1l'e at which the magnetizability vanishes. 

To Geh. Rat. G. 'l'AlHl\[ANN, Gbttingen, Prof. P. WEI SS, Zürich, 
Privatdocent Dl'. S. HILPEH'l', Ohal'lottenburg, alld to the firlll, 

Gl'iesheim-Elektron, I am gt'eatly indebted for kindly snpplying' 
valuable matel'ials. 

BINARY MANGANESltl COMPOUNDS. 

lJfanganese Al'senicle (Mn As, Hl LPlo:RT, Bo = 4:5°). 'rhe l'otation in 

1) R. SIEDENTOPl' DissCl'l r 8 Gö Uingen 1897. 

i) Cf. ST. LORlA. These Pl'oceedings 12 p. S~5. 1910; 14, p. 970, 1912, . 
S) H, DU BOlS, Ztschl'. fül' lnst!'. Kunde 31, p, 1. 1911. 
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the yellow I1mounted to about 1.5' I1nd I1ppel1l'ed io vl1nish in ihe < 

orange. 
Jl1angrtnese .Antimonide (Mn. 35. Sb. 65 = lVlnSb neal'ly, T.t\l\IMANN, 

() 0 = 265°). The dispersion curve is given in-my first paper (l.c. Fig. 2). 
The tempel'ature curve, E = (P (t), is represented in table 1. Below 
60° the rotation remains constant. In the neighbourhood of 80° it 
begins to decrease anel thereafter continues to decrease at a nel1rly _ 
linear rate. The zero point seems to lie at about 265° Af ter heating 
to 205° the l'otation 1'ose again to its former "alue on cooling and, 
thel'efore, does not show thel'mal hystel'esis. A second heating gl1ve 
the two last points near 222° I1nd 245°. Fllrthel' he~ting destl'oyed 
the minor. 

TABLE 1. 

E = rp (f) Mn Sb (saturated) ). = 567 (1(L 

N 
I 

t I L, (m~) I 1 

± OE 

1

010 E (min.) (min.) 

15 25° - 124.6 - 17.4 0.05 10.3 

15 50-- 60° - 125.0 - 17.5 0.05 0.3 

15 97-103° - 113.5 -- 15.9 0.1 0.6 

10 145-155° - 71.4 - 11.0 0.2 2.0 

10 185-193° - 49.3 - 6.9 0.2 3.0 

15 200-205° - 40.7 - 5.7 0.05 1.0 

12 215-220:> - 27.8 - 3.9 0.1 2.5 

15 240-245° - 14.3 - 2.0 0.1 5.0 

BINARY IRON OOl\IPOUNDS. 

Iron Carbide T, (Oementite HILPERT, () 0 = 235°). WOLOGDIN fonnu 
fol' the tl'l1l1sition temperatul'e 180°, which with the appal'atus used 
by him ma.y represent a lowel' limit. lVIAUl~AIN observed in the ca.~e 
of high degTee carbon steels irl'egulal'ities below 240°. This was 
confil'med by SMITH, WHITE, BARKER and GUIT,D who ultimately extracted 
the cementiie powder fl'om theÎr steel by the ARNOI.D processj). The 

1) M. WOLOGDlN, Comt. Rend. 148, p n6, 1909; CH. )\jAURAIN, Compt. Reml. 
150, p. 779, 19]0; Ann. d. Chim. et Phys. (8) 20, p. 372, 1910; S. W.:!!'. SlIIITH, 

W. WHl'rE, S. G BARKER nnd G. GUILD, Proc. Phys. Soc. London 24, pp. 62, 
342, 1912 und 25, p. 77, 1912; 1. O. ARNOLD, Jouw. Iron & Steel Inst.1, p, 174, 
1910. 
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jinal drop in the magnetization was found by them to lie betweerl 
2000 and 240° for fields of about 10 gauss. First of all was avail­
able the sample I, which had been etched with H2SO S ' Fig. 1 
repJ'esents the temperature curve bet ween - 78° and + 2',w°. The 
curve extended cuts the axis of abscissae near 235° in agreement 
with the rcsldts of the other obsen'ers just cited. 

-26' 

-24' 

-22' 

-20' 

-18' 

-16' 

-14' 

-12' 

-10' 

- 8' 

- 6' 

- 4' 

- 2' 

0 

Fig. 1. 

I received from Dr. HILPERT, also, two different pulverized cemên. 
tites which aftel' pressing in the dry state cOllld be polished fairly 
weIl. These, it should be noticed, gave entil'ely distinct dispel'sion 
curves, different from those fol' sample 1, which mOl'eover diifel'ed 
among themselves. While the latter shows a maximum and minimum 
of the l'otation l'espectively in the violet-blue and in the gl'een-yellow, 
these siug'ulal'ities are displ,uced in the cnse of samples II alld UI. 
All, howeve1', gave stl'ong negative rotations whir.b will now be 
discussed more in detail. 

11'on Ca1'bide II (4,8 % 0, ab out 20 % free iron, Hn,PERT) shows 
a powerful 1'otation (bet ween - 18' and - 21') with a numerical 
maximum in the yellow and a minimum in the ol'ange-l'ed. (Fig. 2), 

,The ,,11li~',l'Ol', . W l,~i~h bad a dis!inct ycllo~visb n,ppeal'unce, .s~:;tl~ely 
~ > 21 

Procecdlllgs Royal Acml. Amslel'llam. Vol. X Vl. 
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reflected the bine light at all, so that it was impossible to use wavé· 
lengths shortel' than 483 f.1.f.1.. 

700 

Fig. 2. 

On heating, the sl1rface neal' 80° lost its reflecting power. Aftel' 
repolishing this occul'red again, so that no temperature curve could 
be determined. 

pron cil1'bide III (15% C, HILPERT, () = 183°). Here tIte rotation' 
was smaller (between - 4,' and - 14') and showed a numel'ical 
minimum in the blue-gl'een. YellowishneFls of the minor, howe\'el', 
p1'8vented meaSlll'ements in tlle hlue below 466 f.1.f.1.. 

The dispel'sion curve is shown in FIg. 3. 

e,----------------------------, 
-3' 
- 4' 
-5' 
-6' 
-7' 
- 8' 
- 9' 
-10' 
-11' 
-12' 
-13' 
-14' 
-15' 

450 

Fe, C 
(15 Ofo c.) III 

:= ICl) 

500 550 

Fig. 3. 

600 1 650 

Aboye :110° the rotation decreased gradually and at a neal'ly 
linear l'ate up to about 183°. The reflected image finally became 
indistinct and dIlring the cooling onIy a small rotation of 1,5' could 
with difficulty he perceived. This observation was repeated. Gentie 
poJishing, howevel', sel'ved 10 l'cstol'e tlle ol·tginal condition rompJeteIy, 
so that the phenomenon cannot be l'egat'ded as tllel'mal hystel'esis. 

The tempel'ulure curve is shown in Fig. 4. 
The zero point agl'ees with that found by WOI.OGDIN. According 
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to HITJPlm'l' the sample III cont,tins free carbon together wlth a 
new higher carbide, possibly Fe02 Ol' FeO. The dlversity of the 

-13' 
-12' 
--11' 
-10' 
- 9' 
- 8' 
-7' 
- 6' 
- 5' 
- 4' 
- 3' 
- 2' 
- l' 

Fe, C 
(15 OIo C) III 

e = l' (t) 
) =615 

.~~~~~~~~~~~~~~~ 

0° 100° 

Fig. 4. 

results may, therefore, be due to the presence of two 0)' even three 
carbides or mixtures of tbe same, which is interesting from a 
metallnrgical point of view. 

Fm']'osilicon (atomie percentage of Si 30, TAl\[MANN, &0 > 450°) 
Oonglomerate of mixed crystals. The saturared mixed crJTstal with 
33,3 atom. perc. Si has the same romposition as the compound, Fe2 Si 
whose existence is still uncertain 1). The hard material could be 
finely polisheel. The substance is chnmcterized by a powerful ne~ative 
rotation increasmg continuollsJy from the violet to the red and by the 
absence of singlllarities in the dispersion curve. (Tab. 2). 

TAB L E 2. 
Ferrosilicon (saturated) TAMMANN. 

N I ).([1[1) I b. (mm) 
I 

E(min.) I ±ÓE 
(min.) I OIo 

20 435 I - 93.9 - 13.18 0.04 0.3 

20 450 - 101.3 - 14.22 0.04 0.3 

18 483 -111.1 - 15.58 0.03 0.2 
-

20 530 - 119.5 - 16.75 0.02 0.15 

25 567 - 123.2 - 17.27 0.01 0.06 

30 . 615 - 126.0 - 17.65 0.01 0.06 

20 675 - 128.0 - 17.91 0.02 0.1 

17 703 - 129.1 ~ 18.05 0.03 0.2 

~~----

1) G. tAMMANN und W. GU.bRrL~1R, Zellsclll'. f. Anolg. chem. 47, p. 103, 19uo. 
21,1. 
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The rotation, all'eady somcwhat smaller at 80°, decl'eases slO'iVily­
and at a neal'ly lineal' rato up to 280° aftel' whiclt it faUs oif very 
rapidly anel vanisbes apparenlly at about 460°, Tbe rOUl'se of tbe 
obsel'vations IV as as follows. The mirror was heated gradually np 
to 3000

• At '340~ it began to tarnish. The fl'eshIy polished mirror 
was then heated as rapidly as possible, sin ce lile "tal'nish coloUl's" 
form only slowly, up to 305°. Here a few test readings were taken 
wbich were satisfactol'ily cOl1tinuous with tbe pl'evious ones. At 
400°, howevel', the minor began to discoloUl' again, tbe rotation 
inrl'easing gradually. Nevertheless, I was able to estimate the mini­
mum value of the rotation ai about 4'. The beluwionl' on cooling 
could not be determined on account of fhe tarnish. The temperatlll'e 
Curve is gi ven by TUtbIe 3. 

TAB L E 3. 

E = rp (t) ). = 615 (l(L Ferrosilicon (saturated) TAMMANN. 

N I t I l::,. (mm). I t!(min.) I ± ot! I-~ 
(min.) 

30 25° - 126.0 - 17.65 0.01 0.06 

15 87" - 121.1 . - 16.96 0.02 0.1 

14 120° - 115.3 - 16.16 0.02 0.1 

15 160° - 107.5 - 15.05 0.03 0.2 

17 202° - 101.0 - 14.15 0.04 0.3 

15 243° - 92.8 - 12.99 0.04 0.3 

20 295° - 82.7 - 11.56 0.02 0.2 

10 305° - 75.4 - 10.6 0.1 1 

405° -- 28 -4 

Ferrocobalt; (Fe2Co, Wlnss and VON FHl!.UDENREICH, f)o = 9t>7°). This 
substance was investigated by PUEI.'ss 1); its intensity of magnetization 
at saturation, as is weil known, is about 10% gl'E'atol' thall thai 
fot' pure iron. It shows, accordingly, thl'oughout the entire spectru.m 
the most powol'ful 1'0talion yet observed and a clenrly distinguishable 
elliplicity. 'fhe curve !las a ::;harp minimum in tbe violet, ther! rises 
rapidly in lhe green and less l'3.pidl,)' in tho roei where lllo maximum 
rOlalion amounts to about - 3J'. 

1) A. PREUSS, Dissel't Techn. Hochschule. Zürich 1912. 
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I! = !(J.) 

N I Î. ((l(j) i 
30 435 

25 458 

30 475 

10 503 

25 530 

20 567 

25 615 

20 675 

25 695 

325 

TAB L E 4. 

FezCo (saturated) 

b. (mm) 
I 

I! (min.) 

- 156.3 - 22.11 

- 153.2 - 21.67 

- 155.6 - 22.00 

- 170.0 - 24.05 

- 189.8 - 26.85 

- 211.7 - 29.94 

- 223.9 - 31.69 

- 235.6 - 33.33 

- 239.6 - 33.89 

WEISS· 

I 
±ÓI! 

I 010 (min.) 

0.04 0.2 

0.04 0.2 

0.03 0.25 

0.04 0.15 

0.02 0.08 

0.01 0.03 

0.02 0.06 

0.04 0.12 

0.05 0.15 
I 

<. 

l?el'l'onickel (Fe2Ni, Wmss anc! vaN FREUDENHEICH 1)). 'The dispet'sian 
curve belongs to the general type showing a numerical maximum 
in the yellow .and a minimum in the red. (Tab. 5). The l'otation is, 
however, gl'eater ano the form of the curve different than fol' the 
nickel Ït'on alloys (25.-1, 27 and 36 pel'cent nickel) illvestigated by 
LORIA 2). As regal'ds tbe effect of tempel'alme, the rotation inel'eases 
011 heatillg from - 780 at fil'st slow1y anel then more l'apidly (Tab. 6). 
Owing to the "Iarnish COIOlll'S" it was impossible 10 make meaSlll'ements 
above 2500 at whieh point the l'otation had decreaseel to about one 
half its initial value. 

METAFJimlUTH SERIES. 

In these compounds, whose composition has been c1etel'minecl by 
HJLPERT 3) ~md whü~b are l'ehted stl'uclul'ally 10 fel'l'o ferd te, the iron 
oxydtl acts as the ácid rJ,dical and as the seat of the ferl'omagnetie 
pl'openies. A vailabie were calcium-, fel'l'o-, fel'l'l-, cobalto-, cupl'i-, 
and zineferl'ite, all of whieh are nlore Ol' less magnelo-optically active. 
They are al'l'anged in the following in the order of the atomie 
weight of the basic component. 

1) Cf. F. HEGG, Diss. Techn. Hochschule Zürich 1910. 
2) ST. LaRIA, 1. c. As a matter of fact the compound, l<'e~Ni, behaves diil'erently 

and farms an excepLian Lo Lhe general nickel steel series; cf. S. HILPJ~RT alld 
E. CaL VER-GLAum RT, Zeitschl" f. Elcctl'ochemic 17, p. 7UO, 1911. 

3) S. HILPERT Verh. D. Phys. Ges. 11, p. 293, H109. Bel'. D. Chem. Ges. 42. 
p. 2248, 1909. • 
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TAB L E 5. 

Fez Ni (saturated) WEISS 

N I ).((1(1) I b. (mm) I I: (min) ~I ± Ol:/ 
(min.) Oio 

20 435 - 125.3 - 17.56 0.05 0.25 

15 483 - 141.9 - 19.88 0.05 0.25 

20 530 - 154.8 - 21.69 0.03 0.15 

18 567 - 160.9 - 22.55 0.03 0.14 

13 589 - 159.1 - 22.29 0.03 0.14 

18 615 - 145.2 - 20.30 0.03 0.15 

20 640 - 133.0 - 18.61 0.02 0.11 

20 675 - 138.1 - 19.33 0.03 0.15 

20 703 - 142.9 - 20.00 0.05 0.25 
I 

TAB L E 6. 

I: = rp (t) À =567/1-(1 Fez NI (saturated) • WEiSS 

t I b. (mm) I I: (min) I :i:; I °10 

30 - 78° - 131.7 - 18.46 0.02 0.1 

20 + 20 - 126.4 - 17.70 0.02 0.1 

12 + 88- 93° - 112.0 - 15.68 0.04 0.25 

15 + 117-122 - 106.5 - 14.91 0.03 0.2 

15 + 158-163 - 96.0 - 13.44 0.04 0.3 
-

17 + 200-205 - 86.3 - 12.08 0.03 0:25 

15 + 240-245 - 74.8 - tO.47 0.03 0.3 

CalciU1I~ fe/rite. (OaO. Fe20 3 , HlLPEHT, &0 = 156°). The rather 
hard brittle matenal could be nicely pollshed. The failul'e of IlORIA 

to obtfiln an effect / vITith this same snbstance was probably due to 
an acclclental selection of those points in the spectt·llm at which the 
rotation is either zero or vel'y smal!. It is exceetlingly minute, to 
be Bure, throughollt. Nevertileless, I wus able to determine a curve. 
'rhis is of the general type with an aIgebraic minimum in tile blne, 
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maximum in tbc green tl,nel zero points near 510 (1(L and 590 (L(L. 

(Fig. 5 X points). 

-3' 

450 500 550 

Fig. 5 

600 650 680) 

The rotation was too sm all for the determination of a temperature 
curve. 

Titanium fe1'J'ite (Ti~03 . Fe20 s ' llmenite, regulal'). Tbe same mirror 
as used by LORIA without result gave no measurable effect (E < 0,1'). 

Ferrofel'l'ite (FeO. Fe20 3 , magnehte electL'ode of the fil'm Gl'leshelln­
Elektron, ()o> 500°). The dispersion curve is very simllar to those 
found by LORIA for a natnral octahedral sUl'face and by WEISS fol' 
calcined amol'phous F'es0 4 • The maximum ± l'otations are, ho wever, 
somewhat Jess. Tlle singular points of the three cUI'ves are located 
as follows: 

Ferroferrite 

Natmal Octahedral Surface 

Calcined Amorphous 

Magnetite Electrode 

Zero-point I Maximum 

464 (L~t 

492 " 

496 " 

ca. 575(1(t 

" 615 " 

" 600 l' 

The positlOn of the flat maximum is, of course, more or less 
uncertain._ The agreement is, thet'efore, mncn bettel' than e.g. with 
the cementite samples. 

On heating the decrease in the rotatJon begins before 200° and 
continues neal'ly- linearly np to 430°. A straight line extrapolation 
of the Cul" e ('uts the axis of absclss'te nea,r 510° (Tab. 8). On cooling 
t he point near 2000 was again observed and at ol'dinary tempel'atul'e 
the values of the l'otation agreed with those before heating. 

Fe?'1'ifm'1'ite [Fe20 a • 2J:i'e20 a, martite, pseudomorphous with octa­
hedral magnetite, from Twin Peales. UtahJ. The above form of the 
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TAB L E 7. 

s =f().) Magnebte Electrode (saturated) G~IESHEIM. 

N I J. (((tl) I D. (mm) I s(min.) I ±ÓE 
(min.) I 0J0 

20 435 - 20.6 - 2.91 0.12 4 

20 450 - - 17.9 - 2.53 0.10 4 . 
20 466 - 15.4 - 2.17 0.05 2.5 

15 483 - 7.7 - 1.10 0.06 5.5 

20 493 - 3.0 - 0.43 0.02 4.5 

15 503 + 5.1 + 0.70 0.04 6 

10 530 + 19.3 + 2.69 0.08 3 

25 561 + 30.6 + 4.21 0.01 0.2 

12 589 + 32.4 + 4.54 0.05 1 

15 615 + 31.8 + 4.44 0.03 0.7 

30 615 + 25.2 + 3.53 0.02 0.6 

15 695 + 22.4 + ~.14 0.10 3 

20 712 + 19.1 + 2.76 0.15 5.5 

TABLE 8. 

E :::: (P (t) J. = 589 N Magnetite Electrode (saturated) G~IESHEIM. 

I N 
I 

t 
I 

D. (mrn) 
I 

E (min.) I ±ósl 
(min.) Oio 

12 20° + 32.4 + 4.54 0.05 1 

17 135 -140° + 31.5 + 4.40 0.03 0.7 

15 200~205° + 27.9 + 3.91 0.05 1.3 

20 305-310° + 18.0 + 2.52 0.04 1.6 

15 425-430° + 7.3 + 1.02 0.05 5 

chemical symbol is in acr.ordance with the theol'y of Hn,pffiRT which 
supposes that in the cal::ie of magnetic iron oxide the basic and aeid 
properties are lluiled in one aud the same molecule. It is, however, 
conceivable tbat the vet'y slight activity of the acid radical may 
be dlle to an admixture of foreign basic oxide in the mineral. 
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In any case, I was a,blo using a polishod snrface 10 menSlll'e with 
tolel'able pl'erision an exceoelingly minLlte l'otation. (E < 0,2'). This 
increases somewhat towal'el the blue anel scems 10 wenken at the 
end townrel the reel. The fOl'nl of the curve is, of course, very 
uncertain. (Tab. 9). 

TAB L E 9. 

Martite (saturated) TWlN PEAKS 

N I J.((1[-t) I L (mm) I ~ (min.) I ± (fE I~ (min.) 

25 466 +3.4 + 0.45 0.05 11 

20 503 + 1.1 + 0.22 0.04 18 

15 530 + 0.8 + 0.10 0.03 33 

25 567 + 1.3 + 0.18 0.03 11 

18 615 + 0.6 + 0.08 0.03 37 

15 640 0.0 - 0.01 0.04 

~ 640 + 0.6 + 0.08 0.03 31 

The smallness of the l'otation diel not permit a determination of 
the temperatUl'e curve. 

Fer1'ifel'1'ite (Fe2 0 3 • 21-i"'ez Oa, haematite, hexagonal, fl'om Elba, Ba = 
645°). The same as nbove holds for the llntLU'al specular ore 1). 
From nll excellent crystal a, minor was cut parallel to the prineipnl 
axis. LOHlA was able fol' this dirertion to give only nn uppel' limit 
for the rotation, 0',2. In view of the positive l'eslJlts wUh mal'tite it 
seemed that the rotation with haematite could pel'haps also be 
measured. This proved to be the case, the l'otations lying iu the 
neighbOlu'hood of the above limitilIg value anel being likewise positi\'e. 
The incl'ense toward the violet nppears to be less marked than wiLh 
mal'tite, but little weight can be attached to the exact form of the 
curve. (Tabte 10). 

A beautifully reflecting mil'rol' cut parallel to the base gnve, in 
D,greement with LORIA'S l'esult, absolutely no l'otation. The base is, 
therefore, a "fel'l'omagnetic pinne" . It was out of the. qnestion to 
detel'mine the tempel'ature curve. 

]) T. KUNZ. (Neues Jahrb. f. Minel'al. etc. p. 86 1907) delel'mined fol' simplc 
nonu'll haematite 10 = 645°; lhe optical constants werc me.1sured by C. 
~"ÖRSTERLTNG, loc. cit. Bei!. 25, p. 344, 1\)07. 
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TAB L E 10. 

Haematite (saturated) ELBA 

N ! ).(~~) i b. (mm) I s (min.) I~± dE I 
(min.) °10 I 

20 450 + 2.1 + 0.27 0.1 37 

20 483 + 0.8 + 0.10 0.05 50 

18 530 + 1.0 + 0.14 0.02 14 

20 580 + 0.7 + 0.09 0.01 11 
-

25 615 + 0.1 + 0.01 0.02 

30 648 + 0.9 + 0.13 0.03 23 
I 

Coóaltofer1'ite (000. Fe20 a, HILPERT, BQ = 520°). The material, a 
black powdel', yielded a sufficiently reflecHng mirror. The rotation 
is throughout the entil'e speetl'um -negative and l'eaches ft llumerical 
minimum in the blue green. (Fig. 5). Up to 250° I was unable to 
defect any decl'ease in the rotation. 

Cupriferrite CCuO . Fe20 3 • HILPERT, 80 = 420°). IJORIA has deter~ 
mined the dispersion curve (l.c. p. 897). On heating, the rotation 
l'emains constant up to 200°. Tt then decreased at fil'st slowly and 
then somewhat more rapidly up to <:1:20° whel'e it vanished. On 
rooIing, the rotation regained its original value. (Tab Ie 11). 

TAB L E 11. 

E ::::: lP (t) ). = 475 ~l), Cupriferrite (!'\aturated) HJLPE~T 

I 
N 

I 
t I b. (mm) I E (min.) 

I 
± ÓE I 
(min) OIo 

15 25° + 12.8 + 1.75 0.03 2 

20 212-217° + 12.5 + 1.71 0.02 1 

15 280-287° + 11.5 + 1.51 0.03 2 

15 347-353° + 6.7 + 0.91 0.04 4 

15 385-393J + 3.4 + 0.50 0.04 8 

20 410 -415° + 1.0 -+ 0.16 0.03 19 

Zincfer·rite. (Zn O. Fe20s, Franldinite, from FI'H,nklin, New Jersey, 
f}o = 62°). The sig'n of the rotation changes twice within the 
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spectrum. It is positivo ill Ille green and negative at the two onds. 
Tbe zero points are near 477 (.lfl and 640 flil. The form of tbe curve, 
a1.so, indicates a minimum in the ultra-violet. (Fig. 5, ° points). 

+1"~~ 
+1' r Franklinite 
+0' 5 - ;: = l' (t). ). = 515 

~,I , I I I' ! I I 

-700 -500 00 t 

l<'ig. 6. 

1'he rotation cleereases very slowly Ji.'om - 7Ro to 0°. Tt then 
fa.lls off rapidly, vanishing between 60° and 65°. (Fig. 6). In agreement 
with this WOWGDIN found 61° for the transition temperature. 

Physiology. - "On the TYNDALI:-pltenomenon in ,c;elatin-solutions." 
By L. Amsz. (Communieated by Prof. H. ZWAARDEMAKI<lR). 

(Communicaled in the meeting of June 28, 1913). 

In watC'hing the TYNDALL-phenomenon ill a 1°10 gelatin-solution 
Prof. ZWAARDEl\IAKER observed a greater intensity of the diffused light 
aftel' the change from sol ti) gel tban before the gelatification. 

Tbis pl'ompted me to investigate the TYNDHL'phenomenon more 
cJosely. 

For a determination of tbe intensity of the light a method was 
adopted that has beeD suggested ·by HARTMANN 1). :;\IIy mode of pro­
cedure was the following: A series of photographs we re taken of 
tbe TYNDAJ.,L-phenomenon at right angles to tbe incident pencil and 
the intensity was calcqlated every time fl'om tbe gracle of blaclmess 
of thc picture. Tbi& estimation was based on tbe principle, that 
when a number of plates, as uniform as possible, are exposed UIlder 
precisely the same conditions of time, temperatllre, development and 
fnrther tt'eatment, the density of the negative will depend only on 
the intensity of the light. 

Different portions of a plate being successively exposed at various 
known distances to the smne constant light-source for nn equal space 
of time, nffol'd a suitnble scale of val'ious grndes of blackness. For 

1) Zs. f. Tnstrum, 19. 97. 1899. 


