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advalltage of a Illllch smallel' dec .. ement, aml we lIlay ask how 
fIt!" iu practice advantage and disadvantage are cOllnterbalanced, 

The allswel' depends 011 Ihe possibilit.y of deriving the full profit 
f .. om the small decrement of Ihe receiver, Let liS for instance try 
to reeeive in Leyden the signals of tlre present. high f,'equency al­
ternator al Bandoeng. lt does 1I0t keep ils wave of 7,5 kilom , 
absolutely constant, bilt according to o lil' measuremenls the wave 
varies by amounts of 1 to 2 per thousand. If , by diminishing the 
field inlensity, we decrease Ihe string decl'ement so mllch as would 
be desit'a.ble whell receivillg a constant wave, a signal would only 
he I'eeeived lIew alld then, thai is 10 say only at those moments, 
when t.he \'arying wave of Ule trallsmitter coincides exactly with 
the wave to which the strillg is put in tune. To different wave­
lengths Ihe strillg does II0t respond, so that Ihe dots and dashes 
trall smitled are 1I0t reeeived. regulal'ly and the telegram becomes 
IInl'eadable. We al'e obliged to inCl'ease Ihe string deel'elllent and 
80 to ' elIabie Ihe reeeptioll of a gl'eater range of va .. iation of the 
wave-Iength of the trallslllltter. 

011 experimelltillg we obtained the impression that the reception 
by lelephone of lire high fl'eq uency al ternator ot BandoelIg is 
disttll'bed by extl'aneOllS noises about as mllch as the l'eception by 
the gal vanomeier. In both cases pl'acl ically as many signals become 
ullI'eadable uJ atmosphel'ies. But we have not yet had the oppol'tllJlity 
to carry out exact mea:slll'ements 011 this point alld it may be nOliced, 
that the difference in skill of the val'ious Mal'conists, who are 
cal'l'yillg on the comparative expel'iments must also be allowed fol', 

If I,he wave trall smitted oscillates still mOl'e than is menlioned 
above, the Mareonisl will oblaill the beitel' reauit, but if it is being 
kept steady, suclt as act.na·lIy is Ule �(�~�a�s�e� willt many modern trans­
mittel's, tllen Ihe advantage will pass 10 the side of the galvanometel', 
The dots and clashes 011 the strip of papel' will Ihen be like Ihose 
of fig . 4 and of the upper pal't of fig . 6. 

The slowel' Ule mte of t mllsrnissioll so m ueh I he smalle I' the sll'ing 
decremel1t may be made; the fl'eedom fl'om distul'bances becomes 
impl'oved pl'opol'tionately and Ihlls the possibility of receiving witlt 
the galvanometel' in('.I'eases. On Ihe othel' hand the Mal'eonist is not 
able to take adval1tage of a mOl'e cOllstant. trallsmission wave; it is 
impossil:Jle fol' tlre human eRI' 1) 10 pel'('ei\'e Ihe minute val'iatiol1s 
in pitch, 10 wlrielr a stl'ing vibmt.ing with a small decl'emellt is 
capable of responding noticeabl.r. 

1) Praclically also when the Marconist is applyillg beat. reception. 
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But it is not ollly with a slow IransmlSSlOII that the string is 
superior. H, in l'elation to the disturbances, the signals are strong 
enough to make a record of tbem with a model'ate Ol' evèn a large 
string decrement, then high speeds of transmission will become 
possible and soon the Marconist will no more be able to read the 
signais, while Ihe galvanometer is recording easily a few hundreds 
of wOJ'ds pel' minute. 

DI'. DE GROOT of Bandoeng, to whom we are mllch illdebted, has 
suggested a valuable idea. FOJ' his enthllsiastic collaboration in the 
difficllit experiments caJ'J'ied on at Bandoeng with the galvanometer 
some time ago, we thank him heal'tily hel'e. 

DI'. DE GIWOT lIas suggested the application of two galvanometers 
simultaneollsly when all al'c generator be lIl:led fol' transmisRion; olie 
sll'ing ma)' be put in tune with t.he active wa\'e, the other wilh the 
wave of rest. An ntmosphCl'ic appearing at a given momellt may 
be easily l'ecognized as sllch, if it illflllerl<'es Ihe registration ofonly 
one of the two waves. Thlls Ihe possibility of makilIg Ihe signal 
I'eadable throl1ghout tlte atmosphel'ie dislul'ban('es will become gl'eater. 

In fig. 6 a reC'ord is I'epl;odllced whieh has been made at Leyden 
according 10 the suggestion of Dr. DE GROOT. The string of one 
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Fig. 6. 

Record of lhe arc generalor F L. Paris wilh 2 galvanometers 
in parallel. The signalling wave is registered by one, the non 

signalling wave by lhe olher gal vanomeler. 

galvanometer is seen vibrating every time Ihe othel' is standing slill 
and vice vel'sa. How great the praclieal value of this method will 
be has yet to be detel'llJined, Uilt the fit'st impl'essions which we 
have obt.ained fl'om the resllit of a few experi men Is ure fa vOlll'fible. 

The idea of using 2 galvanomelel's simultaneously may tilld anothel' 
application whell signals are to be I'eceived, the wave-Iength of 
which is not vel'y conslaJlt. Either string may be put in tune with 
a diffel'ent wave j one with a wa\'e whieh is a little longer, Ihe 
olher wilh a wave, which is a litt.le shorter than the meall lellgth 
al'olHld which the transmissioll wave is fluetnatillg. So Ihe admissihle 
l'ange of fluctuation is inereaseci, while the decremeJlt of tlle vibrations 
of eithel' string may remain smal\. 

Howe\'el', mther thall applying this, aftel' all, somewhat defective 
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rneallti , il IS beitel' to tr,)' t.o illlpl'ove tlle t.rallslllitter. As a IIIHtlel' ot' 

faet preselI t I.eeh n iq lIe is ael ually capable of prod ncing trallslfl i Hers 
whicll keep their wave praetieally (~Ollstant. 

The advantttges of the I'eceptioll by galvallomeler in distinclioll 

fl'olJl tlle I'eception hy lelepbolle IIl'e wOl'lb mentiollillg, On lrans­

mitting slowly il will be poss ihle la I'eeeive signals with Ibe galvano­

meter, wllieh al'e not I'eadnble hy telephone. Evel')' impl'ovement in 

this dil'edion of Ihe I'eceivillg appal'atn s, whieh always remains 

I'elati vely si mple, ~aves, as A IJSTIi\ 1) obser\'el:! rightly, large sums 

lIeeded botll fol' t.lle enwtioll ot bigll powel' HOllding stations and fOl' 
their wOl'king expell~es, And til at, at'! matters slam! at pl'esellt, im­

prO\'elllellts /tre ~lill waliled, i :; ohviou::; fl'olll the many diffielilties 

expel'iellced evell with tbe hest Înslallatious. 1'0 quote all example it 

ma)' he nOIÏl~ed, Illa t durillg Ille whole of Jnly 1921 the commllni­

eation hetweell Iwo of Ihe Trans-Allalilic slatioJls, wllieh are eon­

sidel'ed among the most reliable, was so pOOl' tllal only 23 per eenl 

of the words senl were suceessfully I'eceived I). 
'fbe high speed reeeption with tbe galvanometer makes it possible 

to take full advalltage of tbe illstallation at those hOlll's of Ihe day 

and the nigllt, whielt are the most favollrable fol' the transmitting 
of Ihe sigIIais, alld to t I'anSIll i t many more words than could be 
reeeived by telephone, MOl'eover tlte secl'eey of the telegrams can 

be heller seeul'ed sillce the lIumerOllS telephone-receivers wiU 1I0t 

be able 10 I'ead tlte quick signais. 
In time of wal' tlle ililerfereliee uy a seeond sial ion will blo' hill­

del'ed, when the signalling wave alld Ihe non signalling wave of 

all arc transmittel' are I'ereived simnllaneously wilh Iwo galvano­

meters. 
Fillally we ma,}' llIelilion anot.ltel' advantage wltielt bears upon 

the general use of wil'eles:; lelegraplty iJl Ihe wol'ld. It is DI'. DE 

Glt001', who has plaeed it 011 the fOl'e-gl'OlIlid. DlIl'ing nighl alld day 
nllmerous :;igllals are senl fl'Ol\l IIHlIIy hlilldl'eds of tl'all smittel's. Tlte 

illslallations illterfel'e wilh one allothel', if Ihey use waves Ilte lengths 

of wltieh rio not gl'eatly di/fel'. 'l'he ditf'el'ellce ill wa\'e-lenglhR whielt 

are applicahle 1'01' transmil1ing sigllèlls is limiled ; only Ihese waves 

are useful, which rallge lIeilher uelow 1101' above a cel'tain lellgth ; 
ill otller word::;: Ihe spec lrum of Ihe IIseflil wave:; is comparalively 

smal\. Evel'yone II sillg a part of it takes it away from allotItel' mali. 

I) Conf. L. W . AU tiTIN, Long distance radio communication. Joumal of Ihe 
Fl'anklin Institute, Vol. 193, A pI'. 1922, p. 437 (4.58). 

'I Conf. L. W. AUSTIN l.c. p. 443. 
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Tlle 8111allel' Ihe pal't of Ille 8peetl'lllll lIe IJses , the largel' the pad 
which l'emailIs fOl' otllers, 

Owillg to the small deel'ement. of the gnlvanometer a wireless 
ill8lallalioll ma)' be resh'ieted 10 usillg a smallet' pat't of tlle ~peetl'lIm 
tllan hel'etofol'e, with tlle l'esult that it will be possible to illcrease 
Ihe I1l1mber of simultalleously working installatiol1s. This ' incl'ease 
is badly lIeeded, so we may ex peet 011 good gl'ol1nos, that the gal­
vallometel' will be cnpable of I'elldel'illg a service to radio commll­
lIiclttion ill gelleml. 

We do not fill ish th is papel' w i tholl t. l'elldel'i lig' OUI' tanks 10 the 
lIIany per:;ons who lIa\'e bee ll I'end} to help us with 0111' wOl'k, 
Especi a lly we wish 10 expl'ess 0111' gl'atitllde fol' the interest and the 
support, whieh we lIave l'eeeived 1'1'010 MI'. Th. B, PU;YTE wo was 

at that time our Colollial Minister. 




