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Correspondence 
An Unidentified VLF Station 

Srn,-Duri~g a sear<:h _of the VLF portion of the radio 
spectrum for transrmttmg stations which might serve as 
so~1rces of "wh1stlor-mode" signals, we observed a trans­
m1ss10n on 14·9 kHz which presented some puzzling 
propagat10n effects. 
. Its_ origin is unknown, and we have been unablo to 
1d0nt 1fy tho operating agency or the location of tho trans­
rn it t Pl' itst>lf. 

\Ve ~ave plotted the diurnal phase variations of t} 1p, 

transmitted frequency for about six months and bv 
correlating this information with the sunrise ~nd sdnsi:t 
terminat,ors which produce the major phase variations, 
,,·,; have determined that the signals arrive from the 

directio~ of th0 Gulf of Alaska (about 30° true). The great 
c1r~le distance from Lower Hutt is indefinite, except that 
1t 1s more> than 8,000 kilometres. 

Variations of signal strength sugge,;t. that at least a 
portwn of tlw path is subject to PCA events. The station 
cannot be in Europe or Africa, or its sigm,,ls would bo 
rocc1n1<l. along tho short g1·cat, circle path, ,vhich can bo 
rNvltl:v 1dent-1fkd by moans of the sunrise-sunset plwno­
nwna. 

Tlwre is some evidence that tho frnquency is controlled 
hr an oscillator which is corrcctod daily by reference to an 
atomic standard. 

The stat-ion is usi.ng one of a gronp of six frc'1nencies 
used by an wudcnt1fied agency during 1969 to transmit 
n rPpctitive sequence of short dashes, similar to the well 
known Omega format, except that tho pattern consisted 
nf six inter-:als over 3·6 seconds, as against the Omega 
pattern of eight mtervals over ton seconds. 

Xn information on the transmission described, or its 
'·naYigat.ional" predecessors, which ceased transmission 
i1 l January 1970, has been notod in the technical or scienti­
fic_ r~ross, and any information on the existing trans­
m1ss10n,; on I 4·9 kHz known to other scientific work1>rs 
in this field would bo welcomed by this laborator~·. 

Yoms faithfully, 

M. C. PROBINE 

J>h~·sics and Engineering Laboratory, 
DSIH, 
PriYato Bag, 
L ower Hutt, 
K ew Z('alaml. 

Topology and Metallurgy 
-Srn,-In a n·-ePnt publication', L. Barrett and C. Yust 
review tho applications of topology to metallurgy. From 
it, it is clear t-hctt metallurgists haYo been laggard in uRing 

topology: after a pioneering pap<'r by C. S. Smith in 

1951 (ref. 2) on the analysis of grain shapes in a polycrystal, 
only some 15 to 20 of the papers which have been publishf'd 
up to now on this problem, on tho sintcir ing process and on 
the study of interfaces in a two-phase material, have 
appliod topological theorems. 

This lack of enthusiasm is really surprising because, 
by it-s very nature, topology seems to be a very appropriate 
t<.iol to deal with metallurgy, a brand of science that 
proposes the "wary analysis of non-living complexity" 3 , 

"a perpetual bn.lancing act between the realistic and the 
trnct.able"•. As Barrett and Yust put it: "Often mathe­
nmtics. partie11larly applied m athematic,;, is thought of 
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in terms of analytical formulae yielding quantitativn 
results. (Topology) is of a more qualitative nature, 
offering newer concepts as the moans of describing physical 
phenomena. . . . These concepts yield a fresh viewpoint 
and umfying rolationships among apparently diverse 
structures". In typical metallurgical problems as complex 
as work-hardening, recrystallization , creep and the like, 
m etallurgists have been so busy-and not very succ0,;s­
fu lly as yet !-looking for analytical formulao that they 
have_ overlooked the possibility that perhaps topologicitl 
r elat10nsh1ps were more apt to answer their question~. 
I do not see any epistemological reason why nature mw;t 
abhor topology. And in fact I would like to suggest that, 
perhaps nature loves topology, as is shovn1 by what I 
would call the "topological structure" of one of the most, 
important relationships in physical chemistry, n•ry we ll 
known, respected and used by all kinds uf metal] urgis1,;;: 
Gihbs's rule of phases. 

Gibbs's rule possesses a striking similari1,y with Euler's 
t,hoornm (which gave rise to the discipline of topology): 
If we call V the number of vertices , l!J the numher of 

odgos and F the numht•r of faces of a polyhedron, then 
E11 lor',; theorem states that V - E + F = 2. Hut if l' i,; 
now the number of phasos, E the number of indopend<'nt 
components a nd F the nnmber of degrees of fret•dom of a 

physico-chernical system, Gihbs's rnle stat0s that. F -E + 
1"=2. 

It can, of co11rse, bo Haid that this sirnilarit.v is; mernlv 
an accident, a formal curiosity without any fm'.thor colli<e ­
quence, and that, besides, Gibbs's rnle is not more than a 

useful "recipe", d educed from a sysiem of analytical 
equations establishing the equilibrium conditions of a 

system of V phases and E components with P d egrPo of 
freedom. But the important thing to realize i,; 
not how the "recipe" is usually deduced, but its ver:v 
nature : just as Euler's theorem makes posRiblL' a 

"geometry without, metrics", Gibbs's rule permits on0 to 
analyse equilibrium without measuring anything. It 
provides a powerful means of dealing with the many 
variables of the equilibrium of any cornplox system. 
To evaluate how powerful it is, it is enough to try to 
imagine metallurgy without Gihbs's phase rule. 

Are there many other topological relationships in tho 
realm of metallurgy? According to Barrett and Yust, 
there are very few, and these do not seem to bo as impor­

tant as Gibbs's phase rulo. This paucity is not strange, 
because it seems that metallurgists have not been looking 
YP-ry hard for applications of topology to their sC'iPncc. 

Yours faithfull~--

J OR<1F. A. fsATIATO 

D epartmncnto de Metalurgia, 
Cnmision National de Energia Atorni ca, 
Buenos Aires, Argentina. 
1 Barrett, L., and Yust, C., Metallography, 3, 1 (lOiO). 
• Smith, C. S., Meti,l Interfac, s (Amer. Society for Metals, Cleveland, 105~). 
2 Smith, C. S., .A historical view of one area of appUed sriP11res: metalluryy, 

Applied Science and T echnological Progress (Natio11al Ac:.idemy of Science, 
t:SA, 1967). 

• Cairn, lt. W., Disconery, 41 (.Tuly l !lo~). 

Abortion Act in Action 

Srn,-Sinoe the publication of my letter on May 16 
(Nature, 226, 673; 1970) more recent official figures ' have 
shown that abortion doaths in 1969 were in fact a little up 
on 1967, the last full vear un<ler the old law. 

In England and '\i\ralm, , 10 d eaths wcro <lirc·ctly n1tri-
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buted to lega l therapeutic abortions in 1969, not including 
4_ rC'g1stored under the Act as resulting from legal opera­
t 10ns after 1llegal or spontaneous abortions. In addition 
8 deaths "f,~om other underlying causes after legal abortio~ 
operations were registered under the Act. Of the latter, 
4 resulted from conditions (congenital heart disease; 
cancer of rectum; corebral haemorrhage · acute mvo­
carditis) which were probably the reasons f~r, rather than 
tho results of, tho abortion operations. But the other 4 
(3 pulmonary embolisms; 1 respiratory obstruction whilo 
recovcrmg from anaesthetic) seem themselves more or 
less directly attributable to the operation, in tho sonse 
that, t,hese deaths probably would not have occurred had 
the pregnancies not been terminated. S > there were 
cortainly 10 deaths, and probably 14, resulting from legal 
abortions in 1969. 

Also "a further 25 deaths were classified as directly due 
to abortions other than under the Act" 2 so that the total 
for all abortions (lt>gal, illegal and spontaneous) was 
cc_rtainly 35 and probably up to 39 in 1969, as compared 
with 34 for 1967. It is true that 1967 seems to have boen 
a good year, since the Registrar Goneral r ecorded 53 
abortion deaths for 1966, and 50 for the transitional vear 
1968 ( 4 months under the old law and 8 under the n~w); 
but. plainly there is hero as yet no good evidence of any 

Obituaries 
Professor F. T. von Briicke 

FRANZ THEODOR VON BRUCKE, professor of pharmacology 
and toxicology at tho University of Vienna, died on 
March 24, 1970, at the ago of 62, after a short illness. 

Briickc's capability for independent r esearch was soon 
apparent from a paper on the epiphyscal cartilage of long 
bones which ho published while he was a medical student. 
His later development was profoundly influenced by such 
distinguished teachers as Otto L oewi and H. H. Dale, 
under whose guidance he gained experience in the pharma­
cology of the central and peripheral autonomic nervous 
system, an area of r esearch to which h e devoted the 
greater part of his lifo . It was therefore n o ,1,ccident that 
h e was drawn to the Vienna school of pharmacologists, 
pioneered by H. H. Moyer and his successors, E. P. Pick 
and R. Rossler, whom h e followed to the chair in 1948. 

As early as l 9:35, Hriicke recognized tho antagonism of 
bulbocapninc to some of the central effects of apomorphinc, 
an interesting observation in view of the now established 
interrelationship between dopamine, apomorphinc and 
bulbocapnine. This led later to studies on the cliffcnmt 
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dram3:tic reduction in morta lity resulting from the 
Abort10n A ct 1967, as has sometimes beon claimed. 

Gonvi lle and Cains College, 
Cambridge. 

Yours faithfullv. 
C'. B. (}OODHART 

' Cro,sman. R. , Hansard (Commons). written answers, col. 560 (May 28, 1970). 
'Crossman, It., Hansard(Commons), written a nswers, nil. 272 (March 2:l . 1970). 

Blue Streak's Record 
SIR,-· T should be interested to knmv hy what criterion 
you judgo Blno Streak to bo "unreliahk" as the fir;:;t, s<t.age 
of tho Europa launchor (Nature. 227. 425; rn70). Ten 
successful firings out of ton se<'rn~ to me to <leRon-,, a 
slightly kinder description. 

Ministry of Technology, 
Prospect House, 

Yours faithfulh·. 
K. H. W. j{\TLLOCK 

100 New Oxford Street, London WCI. 

MR BULLOCK is right. Blue Str1'11k is rdiable. But there 
is nothing to modify the assertiou in the leading article 
that it, is otherwise unsuitable aR " starting point for a 
comprehensive European spact• prograrnm0.- - E<lit.or, 
Nature. -

patterns of rol ease of epinephrine fr, ll II the adrenal modulla 
after electri cal stimulation of the hypot-halamus and occlu­
sion of the carotid sinus. An obscrn1.tion of far-reaching 
theoretical importance was that small amounts of acetyl­
choline, injected into the skin, elicited a pilomotor 
response, whereas larger amounts abolished the effect of 
sympathetic stimulation. 

Briicke investigated the effect of denervation of the 
superior cervica l ganglion of the cat as manifested in its 
sensitivity to adrenaline and acetylcholine and in cholin­
esterase depletion. Investigations into the innervation 
of the rabbit cardia led him to postulate the presence of 
adrenergic fibres in the vagus and cholinergic fibres in the 
splanchnic nerve. The induction of spasm of the rabbit 
cardia following severance of the vagus proved to be a 
simple device for the evaluation of spasmolytic agents. 
Briickc also studied the influonce of acidity and basicity 
on the cardiac glycosides and described the importance 
of the binding of digitoxin to protein. 

With the increase in his administrativf' responsibilities 
as chairman of a large research antl teaching department, 
Briicke's own involvement in laboratory work decreased 
in later years, but he continued to Rtimulate research 
among his students and co-worlwrs. His ability to genorate 
enthusiasm attracted talented young investigators who 
have since taken up important academic posit,ions in 
Europe, the USA and Canada. Under Briicke's direction 
the Vienna school embarked on a broad investigation of 
dicholinesters of dicarboxylic acids as muscle rolaxants 
which led to the introduction of ,mccinyldicholine into 
anaesthesiology. Another line of inquiry initiated by 
Briicke was the investigation by electroonccphalogrnphy 
of hippocampal activity in the rabbit. 

Briicke was recognized as an outstanding authority in 
matters of public health and in his capacit,y as an adviser 
to the pharmaceutical industry. His editorship of the 
Wiener Klinische Wochenschrift won for the journal a 
high reputation; his communications, both oral and 
,,Titten, sparkled with lucidity and wit. It is no exaggera­
tion to say, too, that his acumen fl,nd foresight spared his 
country the ravages of thalidomide. 
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