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Plankton 

A SPECIAL plankton meeting was held by 
the International Council for the Explora

tion of the Sea in May 1935. The reports are 
published in vol. 95 of the Proceedings recently 
published. The papers by F. S. Russell and A. C. 
Hardy give an excellent picture of some aspects 
and methods of plankton research. H. Hoglund and 
S. Landberg report on upon photo
synthesis of phytoplankton by constant illumination, 
and B. Schulz on hydrographical problems. 

In Russell's paper, all those studies of zooplankton 
are reviewed which are concerned with : (I) the 
distribution and abundance of the plankton in the 
open ocean and (2) in the coastal waters ; (3) the 
relation of the animals with animate and inanimate 
environments and the causes of their :fluctuation in 
abundance. A table based on data of various workers 
brings out facts of great interest, such as the greater 
number of cold-water species in the south as opposed 
to the north, the phenomenon of bipolarity of some 
planktonic species, the small number of purely sub
antarctic species of copepods, and differences between 
the faunas of the different oceans. The bearing of the 
plankton distribution upon the interpretation of 
hydrographical data is stressed. The author himself, 
in a notable study of the Sagitta population at Ply
mouth, has found that S. elegans is an indicator of 
Atlantic water and S. setosa of Channel water. 
Another important aspect dealt with is the relations 
between the plankton and the fish. "If correlations 
can be shown to hold consistently for a number of 
years it should be possible to predict certain con
ditions in the fisheries." Several other problems are 
discussed and attention directed to the need for further 
studies of life-histories and habits, food supply, and 
for more experimental work. 

Hardy gives a preliminary account of experiments 
made by him and the research staff of the Oceano
graphic Department in Hull in the charting of the 
North Sea plankton. A new instrument has been 
used for the survey, the 'continuous plankton 

Research 
recorder'. This is an ingenious torpedo-shaped 
machine provided with a system of planes and a 
shock absorber, and inside with two bandings of 
filtering gauze arranged to wind off two rollers and 
to pass together into a tank of formalin. By means 
of a winding mechanism, for every mile of sea 
through which the instrument is towed a fresh 
section of gauze samples the plankton. Taken out 
of the preservative chamber, the number of organisms 
per division of silk can be estimated. With the 
co-operation of different steamship lines a programme 
of surveying was started in 1932. "The main objects 
of the survey are to chart the broad monthly changes 
in the density of the plankton along a series of lines 
across the North Sea ... to correlate as far as 
possible the seasonal and yearly variations observed 
with changing hydrological and meteorological con
ditions on the one hand, and with fluctuations in the 
fisheries on the other, and in addition to provide 
extensive material for the study of ecological relation
ships between different members of the phyto- and 
zooplankton." Some promising examples of the 
results. are given showing changes in the production 
of the phytoplankton and zooplankton in different 
seasons on the same line, and differences on different 
lines at the same periods. 

B. Schulz reviews the results of hydrographical 
observations in the Kattegat in August 1931. Very 
numerous and detailed records were taken simul
taneously during a week from five ships (one Danish, 
one Swedish, one Finnish and two German) lying 
within a relatively small area. The author summarizes 
the results as showing that ''unperiodical changes 
of the hydrographical conditions (currents, tempera
ture, salinity) at the points of observation were quite 
considerably bigger than one would have expected 
according to our previous knowledge and views. The 
mixing processes resulting in the Kattegat :Crom the 
outflow from the Baltic Sea and the inflow from the 
North Sea are far more intensive and turbulent than 
was formerly supposed." 

The Radio Exhibition at Olympia 

T HIS year's National Radio Exhibition at Olympia 
is the eleventh annual event of its kind, and 

the Radio Manufacturers' Association is to be con
gratulated on its successful organization of the show, 
which offered more comfort for the visitor than in the 
past, and also maintained the spirit of novelty which 
is so characteristic of this event. For the most part, 
the exhibition was a display of the vast variety of 
wireless receiving sets, which are now available to 
meet practically all the many and differing demands 
of the broadcast listening public. On a much smaller 
scale, the needs of the specialist and technically
minded enthusiast and experimenter are catered for, 
in the way of special components and of receiving 
sets for use abroad or for general experimental work. 
The impression was definitely conveyed that this 
vast industry of some twelve years standing is now 
firmly planted on its feet ; with only a few excep-

tions, the names of the exhibitors are now almost 
common household words among the general public. 

The general broadcast receiving set of to-day is 
similar in all essential features to its predecessor, 
various improvements in detail having been effected 
where in the past the control of the set has been 
difficult or inconvenient, or the performance has left 
something to be desired. It has undoubtedly im
proved in reliability due to the advanced testing 
methods adopted by the industry, and this is a 
feature that many members of the public will greatly 
appreciate. 

The receivers now fall broadly into the two classes, 
comprising the straight amplifier and detector com
bination and the supersonic heterodyne type, and in 
each form separate models are generally available for 
either battery operation or for connexion to the electric 
supply mains. In one or two cases a spectacular 
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method of visual tuning ha& been incorporated in 
the receiver. The great advance that has taken 
place in this year's sets, however, is the extension of 
the tuning arrangements to cover the short wave 
broadcasting bands. The title 'all-wave' tuning is 
generally applied to such receivers, but in only one 
or two cases can the set be tuned continuously from 
a wave-length in the region of 10-15 metres up to 
nearly 600 metres. The majority of the 'all-wave' 
receivers cover the. short wave broadcasting bands 
only, there being gaps in the wave-length scale, 
where, at present, there are :rio transmissions of 
interest to the broadcast listener. Even with this 
restriction, however, it is necessary to provide the re
ceiver with four separate wave-length bands, selected 
by an extension of the usual wave-change switch. 

The production on a manufacturing scale of such 
a set in which the tuning on each band is controlled 
by the same knob, with a pointer reading on scales 
calibrated directly in wave-lengths, is a technical 
achievement of considerable merit. It is evident 
that, following upon the use of short-waves for 
Empire and other long-distance broadcasting, the 
reception of such short-wave programmes has now 
successfully passed beyond the experimental stage. 

The other great feature of the exhibition was the 
demonstration of the present stage of television with 
the aid of the special test transmissions from the 
B.B.C. experimental station at Alexandra Palace. 
At this station separate television transmitters have 
been installed by the Baird Television Co. Ltd. and 
the Marconi E.M.I. Television Co. Ltd., and during 
the course of the radio exhibition these installations 
were used on alternate days for broadcasting a 
television programme. The accompanying sound was 
radiated from a separate transmitter installed by 
the B.B.C. The wave-lengths in use are 6·67 metres 
(frequency 45 megacycles per second) for the vision 
and 7·23 metres (41·5 megacycles per second) for the 
sound. 

The daily programmes were received at the 
exhibition and demonstrated to the public on a 
number of receiving sets, the makers of which were 
not stated. Although naturally the interest displayed 
by large numbers of visitors precluded the study of 
the results for more than a short period, the demon
stration was sufficient to indicate that the successful 
reproduction of a television programme broadcast 
from a station ten miles away is a present-day 
achievement. For the first time, the public has been 
enabled to see, as well as hear, the announcer in the 
studio and a well-known broadcasting singer. The 
majority of the programme comprised the transmis
sion of sound-films, either constructed specially for 
this demonstration or extracted from standard news 
and entertainment films. 

In the exhibition hall itself several firms displayed 
sets suitable for receiving these transmissions, 
although these were unpriced and were not in 
operation. The output on the vision side of these sets 
operates a cathode ray tube of unusually generous 
dimensions, the largest having a bulb of 22 inches 
diameter, the luminescent screen providing a picture 
area of 17-! in. x 13! in. In most cases it is claimed 
that these receivers will give satisfactory results on 
the transmissions from the Alexandra Palace at 
distances up to 40 miles. In accordance with 
the recommendations of the Television Advisory 
Committee, all such receivers are arranged to 
reproduce the vision programme whether this be 
emitted on the Marconi E.M.I., or the Baird 
system. 

It would thus appear that the time is ripe for the 
carrying out of practical and widespread tests of the 
possibilities of radio-television in Great Britain, 
although it is natural that some time must elapse 
before the technique has been simplified and the 
manufacturing costs reduced to such a point as to 
make television reception in the home available to 
the majority of the general public. R. L. S.-R. 

Valency and Molecular Structure 
By Prof. R. F. Hunter and Prof. R. Samuel 

THE connexion between the numerical valency 
exhibited by an atom and the number of its 

outside electrons, which prevailed in certain pre-wave 
mechanical theories of valency and in the theory of 
Heitler and London, appears to us of fundamental 
importance to the problem. It cannot be fortuitous 
that iodine, for example, which possesses two s- and 
five p-electrons, exhibits odd covalencies of 1, 3, 5 
and 7. Nevertheless, this relationship appears to 
have been lost sight of in the chemical theories of 
Lowry, Sidgwick, and others on account of the con
ception of co-ordinate covalency, in which only 
electrons belonging to one of the atoms concerned 
are made responsible for chemical combination. 
This conception appears to connect these theories 
with the theory of molecular orbitals (Herzberg, 
Lennard-Jones, Mulliken) in that chemical linkage 
is ascribed to the bonding power of single independent 
electrons, while the formation of pairs is an essential 
feature of the theory of Heitler and London. 

Since valency is an ambiguous term, it is necessary 

to distinguish clearly between energetical questions 
and numerical chemical valency. While bond energy 
may vary from molecule to molecule, the valency 
number indicates the possibilities for chemical 
reaction and is a property of the free atom or radical. 
The maximal valency of the halogens is 7, but since 
this necessitates the fission of the s• group, con
siderable energy, which decreases with rise in atomic 
number, is required, so that heptavalency obtains 
with oxygen in Cl20 7 and with fluorine in IF 7• 

Although we are here mainly concerned with experi
mental facts, it is necessary to make brief reference 
to the wave mechanical interpretation of bonding 
power. 

Wave Mechanical Gonsiderations1.-It is true that 
in the exchange integral (in formula ll of Heitler 
and London's original paper), 
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