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But it is not only with a slow transmission that the string is
superior. If, in relation to the disturbances, the signals are strong
enough to make a record of them with a moderate or even a large
string decrement, then high speeds of transmission will become
possible and soon the Marconist will no more be able to read the
signals, while the galvanometer is recording easily a few hundreds
of words per minute.

Dr. pE Groor of Bandoeng, to whom we are much indebted, has
suggested a valuable idea. For his enthusiastic collaboration in the
difficult experiments carried on at Bandoeng with the galvanometer
some time ago, we thank him heartily here.

Dr. DE Groor has suggested the application of two galvanometers
simultaneously when an arc generator be used for transmission ; one
string may be put in tane with the active wave, the other with the
wave of rest. An atmospheric appearing at a given moment may
be easily recognized as such, if it influences the registration of only
one of the two waves. Thus the possibility of making the signal
readable throughout the atmospheric disturbances will become greater.

In fig. 6 a record is reproduced which has been made at Leyden
according to the suggestion of Dr. pe Groor. The string of one
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Fig. 6.
Record of the arc generator F' L, Paris with 2 galvanometers

in parallel. The signalling wave is registered by one, the non
signalling wave by the other galvanometer.

galvanometer is seen vibrating every time the other is standing still
and vice versa. How great the practical value of this method will
be has yet to be determined, but the first impressions which we
have obtained from the result of a few experiments are favourable.

The idea of using 2 galvanometers simultaneously may find another
application when signals are to be received, the wave-length of
which is not very constant. Either string may be put in tune with
a different wave; one with a wave which is a little longer, the
other with a wave, which is a little shorter than the mean length
around which the transmission wave is fluctnating. So the admissible
range of fluctuation is increased, while the decrement of the vibrations
of either string may remain small.

However, rather than applying this, after all, somewhat defective
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means, it is better to try to improve the transmitter. Asa matter of
fact present technique is actually capable of producing transmitters
which keep their wave practically constant.

The advantages of the reception by galvanometer in distinction
from the reception by telephone are worth mentioning. On trans-
mitting slowly it will be possible to receive signals with the galvano-
meter, which are not readable by telephone. Every improvement in
this direction of the receiving apparatns, which always remains
relatively simple, saves, as Auvstin') observes rightly, large sums
needed both for the erection ot high power sending stations and for
their working expenses. And that, as matters stand at present, im-
provements are still wanted, is obvious from the many difficulties
experienced even with the best installations. To quote an example it
may be noticed, that during the whole of July 1921 the communi-
cation between two of the Trans-Atlantic stations, which are con-
sidered among the most reliable, was so poor that only 23 per cent
of the words sent were successfully received*).

The high speed reception with the galvanometer makes it possible
to take full advantage of the installation at those hours of the day
and the night, which are the most favourable for the transmitting
of the signals, and to transmit many more words than could be
received by telephone. Moreover the secrecy of the telegrams can
be better secured since the numerous telephone-receivers will not
be able to read the quick signals.

In time of war the interference by a second station will be hin-
dered, when the signalling wave and the non signalling wave of
an arc transmitter are received simultaneously with two galvano-
meters.

Finally we may mention another advantage which bears upon
the general use of wireless telegraphy in the world. It is Dr. pe
Groor, who has placed it on the fore-ground. During night and day
numerous signals are sent from many hundreds of transmitters. The
installations interfere with one another, if they use waves the lengths
of which do not greatly differ. The difference in wave-lengths which
are applicable for transmitting signals is limited; only these waves
are useful, which range neither below nor above a certain length;
in other words: the spectrum of the useful waves is comparatively
small. Everyone using a part of it takes it away from another man.

1) Conf. L. W. Austiv, Long distance radio communication. Journal of the
Franklin I[nstitute, Vol. 193, Apr. 1922, p. 437 (458).
%) Conf. L. W. Austin le. p. 443.
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The smaller the part of the spectrum he uses, the larger the part
which remains for others.

Owing to the small decrement of the galvanometer a wireless
installation may be restricted to using a smaller part of the spectrum
than heretofore, with the result that it will be possible to increase
the number of simultaneously working installations. This increase
is badly needed, so we may expect on good grounds, that the gal-
vanometer will be capable of rendering a service to radio commu-
nication in general.

We do not finish this paper without rendering our tanks to the
many persons who have been ready to help us with our work.
Especially we wish (o express our gratitude for the interest and the
support, which we have received from Mr. Th. B. PLEyre wo was
at that time our Colonial Minister.





