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altention to the following curious historical peculiarity: THEOPHRAST
(a pupil of AmisToTLE) says in his book @sgi mvgds: zarriregov ydo
paci xai pchBdov 1dy rexipa v 1@ IMovre mdyov #al YsdYOg
orrog _veavizol, yalxov ¢ gayirvew (It is [old that tin and lead
melted sometimes in the Pontos when it was very cold in a strong
winter and that copper was disintegrated).

10. The properties of copper @ and 8 as well as some problems”
relating to the technical use of copper will be. discussed shortly.

’ vax 't Hore-Laboratory.
Utrecht, December 1913.

-

Chemistry. — “The metastability of the metals-in consequence of
allotropy and its significance for Chemistry, Physics and
Teclhnics” By Prof. Ernst CoHEN.

1. The research which I have carried out during these last few
months in collaboraiion with A. I.. Th. MogsveLp and W. D. HELDERMAN,
has proved that several metals which until now were only known
in one modification are capable of existing in two (or more) allotropic
forms. The continuation of these investigations will show if all
metals have this properiy, but we may even already conjecture that
this will be the case. A great many observations described in the earlier
literature afford evidence in this direction.

2. We were also able to state the fact thal the pure metals as we
have known them until now are meinstable systems consisting of two
(or more) allotropic forms. This is a consequence of the very strongly
marked retardation which accompanies the reversible change of these
allotropic modifications both below and above their transitionpoints.
Employing certain devices (using the metals in a very finely divided
state, adding an eclectrolyte) it is possible to increase the fransition-
velocity in such a degree, that the change of the metastable to the
stable form occurs within a short time.

As such changes are very often accompanied by marked changes
of volume, the material is generally disintegrated.

3. As until now, chemists and physicists have always dealt with
the « and p-form together, all the physical constants of metals, which
have been determnined, refer to the complicated metastable systems.
These are entircly undefined as the guantities of the «- and f-modifi-
cations they contain are not known.

Now it 1s known that a special physical property of any substance
at a definite {emperature and pressure depends on its allotropic
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condition. H. F. Wesrr ') found the specific heat of carbon (at 10”C.)
0.1128 in the form of diamond
0.1604¢ ,, , ,, ,, graphite
0.1653 ,, ,, ,, ,, charcoal

Ernst Compy and E. GoLpscumipr *) found that the density of white
tin is 7.28, that of gray tin 5.8 (at the same temperature) while
Ko6mard Howpa ®) has stated that the specific magnetic susceptibility
(¢ X 10% of white tin is 4 0.025, while that of gray tin is — 0.35
at the same temperature. Here even the sign 1s changed. The existing
data on the physical constants of metals known until now are thus
to be considered as entirely fortuitous values which depend on the
previous thermal history of the material used. Those physical constants,
which refer to a well defined condition of the metal are so far
unknown. In order to determine these, and only these have a definite
signification and are reproducible, we shall have to carry out in the
future all measurements for the pure ¢, 8,y .... modifications of the
metals.

4. Considering for instance the important part which the specific
heats of the metals have played in chemistry and physies during
the last few years, it is evident thata revision of these constants is
wanted.

5, What has been said about the specific heat holds evidently for
every other physical constant. In our paper on the allotropy of
bismuth *) we pointed out, that numerous phenomena which had been
observed in the study of density, electric conduetivity (also under
pressure) conductivity for heat, melting point, thermoelectric force,
the Harr-effect ete. and which had not been explained, may find
their explanation if the facts recently found arve taken into account.

6. In this way a new field of research for chemists as well as
for physicists presents itself. Whilst it will be the task of the chemist
to prepare the pure modifications and study their physico-chemical
properties, the physicist will require to turn his attention to the
determination of their physical constants.

7. From a physico-chemical standpoint it will be very important
to study the electromotive behaviour of the allotropic modifications
mentioned above. The transitioncell of the sixth kind which I

1) Pogg. Ann. 154, 367, 5563 (1875).

%) Zeitschrift fur physik. Chemie. 50, 225 (1905)

8) Ann. d. Physik 82,1027 (1910) ; The Science Reports of the Tohoku [mp. Univ.,,
Sendai, Japan, 1, 1 (1912).

4) Zeitschr. f. physik. Chemie 85, 419 (1913).
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described several years ago') may Le used for this purpose. In this
way it will not only be possible to determine the heat of {ransfor-
mation of the modifications, but also to study the equilibrium-between
the different forms. Several interesting problems may find their solu-
tion in this way. I bave carried outsome preluninary experiments in
this direction (with cadmium) in collaboration with Mr. W. D.
HurDERMAN. ~

8. The same may be said if we consider the numerous alloys
which have an industrial as well as a scientific interest.

The melting point curves have to be revised, taking into account
the allotropy of the components. Quite recently the important part
played by the previous thermal history of alloys has been discovered.
Dirrrr®) has proved that the specific heat of certain alloys 1s different
according as they are chilled or cooled slowly. :

In explaining this fact, Dierer. has not been able to take info
account the allotropy of the components of the alloys he experi-
mented with, as our papers on this subject could not at that time
be known to him.

9. I hope to report shortly on the problems which have been
indicated here. We will then discuss also several phenomena which
are observed in indusiry, the corrosion of metals in contact with
water, rusting of irvon, the decay of aluminium objects etc.

Utrechi, December 1913. vax 't Horr-Laboratory.

Anatomy. — “On pteric sutures and pieric bones tn the human
stull”. By Prof. A. J. P. v. p. Broex. (Communicated by
Prof. L. Boik).

It is well known that the pteric region of the skull shows different
relations 1 form and extension of the adjacent sutures as well as
in the existence of separate bones, the so called pleric bones, ossa
epipterica.

In most of the human skulls the parietal and the ala magna of
the sphenoid touch in a more or less extensive spheno-parietal suture.

In some skulls the frontal is reached by the temporal bone, then
a fronto-temporal suture is formed. In this case we speak of a
processus frontalis ossis temporalis.

The configmation of the pteric region can be influenced by the
number, form, extension and situation of the pteric bones.

1) Zeitschr, f. physik. Chem. 30, 623 (1899).
Y Ann. d. Physik 42, 889 (1913).



