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Marconi attribut-
ed the success of his 
1901 transatlantic ex-
periment to the Ital-
ian Navy Coherer, a 
novel detector gifted 
to him by Lt. Luigi 
Solari of the Italian 
Navy. A controversy 
over  the real iden-
tity of the inventor 
has been reopened 
recently with claims 
that it was Jagadish 
Chandra Bose. Based 
on those claims, it has 
been asserted that 
“the invention of ra-
dio should not be at-
tributed to Guglielmo 
Marconi alone, but 
Guglielmo Marconi 
and Jagadish Chan-
dra Bose.” 

There are a num-
ber of problems with 
the arguments of-
fered in favor of Bose 
as the inventor, and 
the purpose of this 
article is to present 
an opposing view. 
We make a strong 
case that Bose is ac-
tually the least likely 
of several possible 
candidates for which 
a valid claim of pre-
cedence can be made 
for the invention of 
this device. 
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AWA Review Who was the Real Inventor
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Marconi excited the imagination of the 
world in December of 1901 when he announced 
receiving the fi rst transatlantic wireless signal 
in an experiment at Signal Hill in St. Johns, 
Newfoundland. Marconi attributed the success 
of his experiment to a novel detector gifted to 
him by Lt. Luigi Solari of the Italian Navy, which 
Solari had named the Italian Navy Coherer. This 
detector used a small drop of mercury between 
iron and carbon electrodes to make it a very 
sensitive and self-recovering coherer that did 
not require “tapping-back” after the reception 
of each pulse to restore sensitivity, as did the 
metal-fi ling coherers that Marconi had used 
prior to the transatlantic experiment.

Shortly after the experiment, a controversy 
arose regarding the identity of the inventor of 
this novel detector.  The controversy intensifi ed 
when Marconi fi led a patent on the receiver, 
which he clearly did not invent. The true iden-
tity of the inventor was never fully resolved 
in Marconi’s day, and has been the subject of 
various articles from time to time ever since. 
The identity of the inventor is of some his-
torical importance because the success of the 
experiment and the resulting rapid advance in 
communications in the decade that followed—
leading to Marconi’s Nobel Prize in Physics in 
1909—was due, in part, to that detector.  

In a recent article appearing in the July 2006 
issue of the AWA Journal entitled “Jagadish 
Chandra Bose – The Real Inventor of Marconi’s 
Wireless Detector,” Varun Aggarwal made a 
claim that Jagadish Chandra Bose1 was the real 
inventor of the Italian Navy Coherer used by 
Marconi in his 1901 transatlantic transmission 
experiment.2 Based on that claim, he went even 
further to claim “the invention of radio should 
not be attributed to Guglielmo Marconi alone, 
but Guglielmo Marconi and Jagadish Chandra 
Bose.” The claims in the Aggarwal article echo 
similar claims first made by P. K. Bondyo-
padhyay in an earlier article appearing in the 
Proceedings of the IEEE in 1998.3 The claims 
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by both authors are based on work 
reported by Bose in the Proceed-
ings of the Royal Society of London 
dated April 27, 1899 entitled “On 
a Self-Recovering Coherer and 
the Study of the Cohering Action 
of Different Metals.” 4   
Jagadish Chandra Bose (1858 – 
1937), born in Mymensingh, India 
(now Bangladesh), was a brilliant 
experimental physicist who, during 
the period 1894-1900, pioneered 
instruments for generating, trans-
mitting and receiving radio waves 
at millimeter wavelengths to study 
properties of matter such as refl ec-
tion, refraction, polarization. Later 
in life he developed instruments for 
studying the interaction of electro-
magnetic radiation with plants, at 
which time he demonstrated that 
plants and metals show similar re-
sponses to electromagnetic stimuli. 
He spent considerable time search-
ing for a self-recovering coherer to 
measure the electromagnetic radia-
tion in his experiments, a search 
culminating in the discovery that 

crystalline galena formed a virtu-
ally perfect self-restoring coherer—
for which he received a patent in 
1904. He was knighted in 1917 for 
his work with electromagnetic ra-
diation, and in 1920 he became the 
fi rst Indian to be elected a fellow of 
the Royal Society. 

Bose is now often cited as the 
inventor of the Italian Navy Co-
herer, primarily on the basis of 
the two papers by Bondyopadhyay 
and Aggarwal cited above.  Appar-
ently, there have been no oppos-
ing views, even though there are 
a number of problems with the 
arguments offered in favor of Bose 
as the inventor in their papers. The 
purpose of this article is to present 
an opposing view to those of both 
Bondyopadhyay and Aggarwal by 
making a strong case that Bose is 
actually the least likely of all pos-
sible candidates for which a valid 
claim of precedence can be made 
for the invention of the Italian Navy 
Coherer.  

Fig. 1. The receiver equipment used by Marconi in the 1901 transatlantic ex-
periment included the self-restoring mercury coherer made under the direction 
of Lieutenant Luigi Solari of the Royal Italian Navy, a telephone used as the 
detection device, and an induction coil. (Luigi Solari, Storia della Radio, 1939)



Wenaas

Volume 21, 2008   83

  

it was not Castelli’s coherer that 
was given to Marconi but instead, 
a different coherer developed in-
dependently by personnel under 
Solari’s command. 

Banti wrote a second article to 
emend the first, faithfully relat-
ing what he was told by unnamed 
sources, presumably Solari and/or 
other Italian Navy representatives.7 

He related a story that personnel 
under Solari’s command had de-
veloped the Italian Navy Coherer 
independently of Castelli, which 
quite by coincidence just happened 
to be virtually indistinguishable 
from one of two Castelli coherers. 
The only difference between the 
Castelli coherer—which Banti re-
ferred to as Type I in his illustration 
reproduced here as Figure 3—and 
the Italian Navy coherer referred to 
as Type II was that the Italian Navy 
Coherer had one carbon electrode 
and one iron electrode rather than 
two iron or two carbon electrodes. 
Both used a small drop of mercury 
between the two electrodes which 
made it both sensitive and self-
restoring—and a telephone as a 
sensitive sounding device which 

Fig. 2. The Italian Navy Coherer used by Marconi 
in his transatlantic experiment consisted of a small 
drop of mercury situated between one iron electrode 
and one carbon electrode. (Museum of History of 
Science, University of Oxford)

BACKGROUND
Shortly after Marconi’s transat-

lantic experiment in December of 
1901, it became generally known 
that Marconi had used a self-re-
storing coherer gifted to him in the 
summer of 1901 by Luigi Solari, a 
lieutenant in the Royal Italian Navy 
who named it the “Italian Navy 
Coherer” (see Figures 1 and 2). 
The controversy over who actually 
invented the Italian Navy Coherer 
arose almost immediately, begin-
ning with a letter to The Times of 
London by Sir Oliver Lodge who, 
several weeks after the experiment, 
wrote: “He probably has been us-
ing as a detector the very simple 
device depicted in my little book on 
the subject published by the Elec-
trician, page 27; and I know how 
sensitive this plan is…”5 Lodge’s 
claim was followed by a barrage of 
articles in the public press over the 
following year and a half making 
various claims and counterclaims 
about the identity of the inven-
tor and the circumstances of the 
invention. 

The real excitement began when 
Prof. Angelo Banti, director of 
l’Elettricista, published an article 
in May 1902 entitled “The Castelli 
Coherer” in which he 
stated that Corporal 
Paolo Castelli—an as-
sistant signalman in the 
Italian Navy at Livorno, 
Italy—had invented the 
coherer used by Marco-
ni in his fi rst transatlan-
tic experiment.6 Banti 
was clearly unaware of 
Solari’s claim that he 
and his group at Spe-
zia, Italy had developed 
the Italian Navy Co-
herer gifted to Marconi.  
Banti’s article “brought 
down on [him] certain 
courteous observa-
tions” to the effect that 
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Fig. 3. The Italian Navy Coherer (Type II) made by Lieutenant Luigi Solari at 
Spezia, Italy was virtually identical to the two coherers (Type I) made by Cor-
poral Paolo Castelli at Livorno, Italy. (The Electrician, Vol. XLIX, No. 12, July 
11, 1902, p. 477)

was not shown in the fi gure. 
Clearly, Banti did not believe 

the story he was told because in 
recounting the story he obviously 
took great delight in pointing out 
that Castelli began his experi-
ments in September of 1900 which 
yielded his best results by February 
20, 1901, while Solari initiated his 
experiments in January of 1901 
and completed them in the sum-
mer of the same year. The striking 
similarity of the two coherers and 
the close timing of the two inven-
tions made it diffi cult for Banti—
and apparently his readers, for that 
matter—to believe the story that 
the two coherers were invented 
independently. Banti closed his ar-
ticle with the following statement, 
making it clear that he believed 
something was being concealed: 
“but let us, nevertheless, honestly 
avow that we have not published 
any false thing, but that instead 
there has been raised a question 
of ‘soup and sops’ for the purpose 
of concealing some manoeuvers to 
which we are strangers.  And this 
suggests that . . . . ?” 

Almost a year later in June of 

1903, eminent author Emile Gua-
rini asserted that the Italian Navy 
Coherer was actually invented by 
one Professor T. Tommasina from 
Geneva.8  He made a strong case 
by citing several papers Tomma-
sina had published—the earliest 
on May 1, 1899—describing a co-
herer made “by means of a drop 
of mercury placed in a glass tube 
between two brass electrodes of 
cylindrical shape.9 Shortly there-
after, Solari published a response 
claiming among other things, that 
“the ‘Royal Italian Navy Coherer’ 
is constructed in an entirely differ-
ent manner from those suggested 
by Wilson and Tommasina…”  

There was no rebuttal from 
Guarini, and so the controversy 
became dormant until it was re-
vived in a paper published in the 
Proceedings of the IEEE in May of 
1993 by author and historian V. J. 
Phillips 90 years later.10  Phillips, 
author of Early Radio Wave De-
tectors,11 was eminently qualifi ed 
to review the controversy, which 
he did in great detail—and in the 
process he provided a roadmap 
to the controversy, complete with 
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a list of references to the writings 
of the key participants.  Phil-
lips concluded in his paper that 
it could not be determined who 
actually invented the Italian Navy 
Coherer. His concluding statement 
was short and to the point: “What 
then, are we to make of the contro-
versy [including who invented the 
coherer] after the lapse of nearly 
one hundred years? One thing, 
of course, is quite clear: we shall 
probably never know for certain 
the full truth of the matter un-
less by some lucky chance some 
relevant, but hitherto unknown, 
personal correspondence should 
happen to come to light.”  

Bondyopadhyay revisited this 
controversy again in 1998, a scant 
fi ve years after Phillips, using es-
sentially the same information 
available to Phillips, but he came 
to a very different and startling 
conclusion which was captured 
by his introductory statement: 
“Incontrovertible evidence is 
presented to show that this novel 
wireless detection device [the Ital-
ian Navy Coherer] was invented 
by Sir J. C. Bose of Presidency 
College, Calcutta, India.” 12 In 
this regard, it should be noted that 
when Phillips wrote his article in 
1993, he was fully aware of Bose’s 
work—specifi cally his work on a 
self-restoring coherer13—and yet 
he never considered Bose to be a 
candidate. Apparently Bondyo-
padhyay’s 1998 claims have gone 
unchallenged because Aggarwal 
now makes similar claims without 
reference to any opposing view. 

THE CASE AGAINST BOSE 
AS THE INVENTOR OF THE 
ITALIAN NAVY COHERER

The case made by Aggarwal and 
Bondyopadhyay in support of Bose 
as the inventor of the Italian Navy 
Coherer and the opposing view are 
summarized as follows:

1. Bondyopadhyay asserted 
that the Italian Navy Coherer is “a 
trivially modifi ed version of Bose’s 
invention.” 14  However, this is not 
true. Most signifi cantly, the Italian 
Navy Coherer was by all accounts 
self-restoring while Bose never 
claimed his so-called “iron-mer-
cury” coherer was self-restoring. 
In fact, he never claimed any of 
his metal coherers with a mercury 
electrode was self-restoring—with 
the notable exception of potas-
sium, which was self-restoring 
even without the use of a mercury 
electrode. 

2. Absent any direct proof 
that Bose invented Marconi’s re-
ceiving device, Aggarwal states: 
“The primary evidence is the pre-
cedence of Bose’s invention to all 
recorded/claimed inventions of 
the device.”15 By device, Aggarwal 
was referring to “an autocoherer 
which used a mercury-metal in-
terface and a telephone receiver 
to hear the signal.”  (Aggarwal’s 
use of the term “autocoherer” 
here—meaning an auto-restoring 
coherer—is somewhat of a mis-
nomer.)  However, it turns out 
that Bose does not have any such 
precedence. Despite claims by Ag-
garwal, Bondyopadhyay and even 
Phillips to the contrary—Professor 
David Edward Hughes, an English 
scientist working in America, ex-
perimented with an iron-mercury 
coherer and a telephone receiver 
to receive electromagnetic signal 
transmissions through the air as 
early as 1879-80—long before 
Bose’s experiments with iron co-
herers using mercury electrodes. 

3. Aggarwal states: “There 
is also powerful circumstantial 
evidence supporting Bose’s pre-
cedence as the inventor of this 
device.”16 However, the “powerful 
circumstantial evidence” prom-
ised by Aggarwal is more specula-
tion than fact. 
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4. Tommasina—the most 
likely contributor to the Italian 
Navy Coherer design—has been 
rejected as a potential inventor by 
Bose supporters based primarily 
on a single ambiguous statement 
made by Solari that “the ‘Royal 
Italian Navy Coherer’ is construct-
ed in an entirely different manner 
from those suggested by Wilson 
or Tommasina...”17 Despite this 
half truth, there is very convincing 
evidence to support the claim for 
Tommasina—not the least of which 
comes from Solari himself, who 
specifi cally stated in his book Sto-
ria della Radio published in 1939 
that the Italian Navy Coherer was 
based on the phenomena observed 
by Tommasina.”18 

These points are detailed in the 
four sections that follow.  

BOSE’S “IRON-MERCURY” 
C OHERERS WERE NOT 
SELF-RESTORING

It has been asserted that the 
Italian Navy Coherer is a “trivi-
ally modified version of Bose’s 
invention” even though it used a 
small drop of mercury in a linear 
glass tube as opposed to Bose’s 
U-tube fi lled with a large amount 
of mercury.  A close examination 
of both designs clearly shows that 
the seemingly minor differences 
in physical characteristics makes 
a major difference in their electri-
cal characteristics, particularly the 
self-restoring characteristic of the 
coherer.  

The use of mercury in the self-
restoring Castelli coherers was 
described as follows: 19

“In the mercury tubes the self-
decoherence is more or less per-
fect according to the purity and 
freedom from amalgam of the 
mercury used, to the dryness and 
cleanliness of the interior of the 
tube, and to the smallness of the 
drops of mercury.  The most suit-

able diameters of the drops are 
comprised between the extreme 
limits of 1.5mm and 3mm. Drops 
less that 1.5mm. in diameter give 
insensitive tubes; those greater 
than 3mm. diminish the complete-
ness of the decoherence.” 

It is clear that mercury was not 
used as an electrode in the Castelli 
coherers, but was placed between 
two other electrodes specifi cally 
to produce self-decoherence—and  
further, that very small drops were 
necessary to perform that func-
tion. While Solari never explained 
the purpose of a single drop of 
mercury in his coherer, it can be 
safely assumed that it served the 
same purpose.

In sharp contrast, Bose used 
mercury in his coherers as an 
electrode for the sole purpose of 
adjusting the pressure of the co-
herer contacts, a parameter known 
to affect coherer performance. Fur-
ther, Bose used a large amount of 
mercury suffi cient to fi ll a U-tube 
cited by Aggarwal as being simi-
lar to the one pictured in Figure 
4,20 which according to Castelli’s 
fi ndings, would have produced a 
coherer with minimal or no self-
recovery properties.21 In fact, Bose 
never claimed his “iron-mercury” 
coherer was self-restoring. He 
restricted the claim of self-resto-
ration for his potassium-mercury 
coherer only,22 and it was clear 
that even in that case, the mercury 
electrode was not responsible for 
the self-restoring properties of 
potassium. 

Here is what Bose had to say 
about his coherers using alka-
line-earth metals: “The tendency 
towards self-recovery was, how-
ever, very slight…” and about 
coherers using magnesium: “The 
tendency towards automatic 
recovery is almost wanting [i.e., 
almost lacking].” More to the 
point, here is all that Bose had to 
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say about his iron coherer:
“Iron.—The action of this metal 

is well known.  In one of my experi-
ments I used it in connection with 
mercury. When the contact is very 
lightly made, there is a tendency 
towards an increase of resistance 
by the action of radiation. But after 
a time the action becomes normal, 
that is to say there is a diminution 
of resistance.”

The action of iron was indeed 
well known, and by all accounts 
coherers consisting of iron (as well 
as copper and steel) electrodes 
were not self-restoring.23 In fact, 
in a subsequent paper, Bose ex-
perimented with a single-point 
iron electrode on an iron plate and 
demonstrated that the resulting 
coherer was not self-restoring.24 
Clearly, if mercury had special 
properties that made self-restoring 
coherers out of two metal elec-
trodes that were otherwise not 
self-restoring, Bose surely would 
have reported it.  

The real clincher is Bose’s sum-

mary at the end of his article on 
self-restoring coherers: 

“It will be seen from the above 
that all metals exhibit contact-
sensitiveness to electric radia-
tion, the general tendency being 
toward a diminution of resistance. 
The most interesting and typically 
exceptional case, however, is the 
receiver made with potassium, 
which not only exhibits an in-
crease of resistance by the action 
of radiation, but also a remark-
able power of self-recovery.”

Bose made it very clear that of 
all the metals he tested, he found 
that only potassium had the power 
of self-recovery. Even with potas-
sium, it is important to point out 
that self-recovery was not a result 
of the mercury electrode because 
in some of his experiments one 
piece of potassium was partially 
fl attened against another without 
mercury. In fact, it is likely that 
none of the potassium experiments 
were performed with mercury as 
an electrode because Bose stated 

Fig. 4. A U-tube confi guration fi lled with mercury was used by Bose to adjust 
the pressure of the mercury contact on the metal to the right by adjusting the 
conducting plunger electrode on the left. (AWA Journal, Vol. 47, No. 3, July 
2006, p. 51)
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that his potassium receiver was 
kept immersed in kerosene to pre-
vent oxidation, and so immersion 
of the entire U-tube confi guration 
would have contaminated the 
mercury and/or the potassium-
mercury interface. 

With regard to the purported 
use of a telephone in Bose’s iron 
coherer, often referred to by Bose 
supporters (but never by Bose 
himself) as the “iron-mercury-iron 
with telephone” coherer, it is quite 
apparent that he did not use a tele-
phone with iron. Bose specifi cally 
stated he did only one experiment 
with mercury and iron—and in 
that experiment he reported that: 
“When the contact is very lightly 
made, there is a tendency towards 
an increase in resistance by the 
action of radiation. But after a 
time the action becomes normal, 
that is to say there is a diminution 
of resistance.”  Since the direction 
of the change in resistance cannot 
be determined with a telephone, 
it is clear that he must have used 
a galvanometer for this experi-
ment. Further, since the change in 
resistance was a major parameter 
reported in most of his experi-
ments, it is safe to conclude that as 
a matter of course he used a galva-
nometer and not a telephone as the 
detection device. Bose mentioned 
the use of a telephone only once in 
passing, and only in conjunction 
with an unspecifi ed self-restoring 
coherer—which, given his conclud-
ing statement about potassium be-
ing the exceptional case, had to be 
potassium and not iron, as inferred 
by Bose supporters. 

 With regard to Bose’s so-called 
“C-Hg-Fe coherer” referred to 
by Bondyopadhyay, Bose also 
mentioned in passing that he 
had performed experiments with 
carbon but he never reported any 
results. He did not state whether 
the coherer confi guration was C-C 

or C-Fe or C-Hg-C or C-Hg-Fe, 
whether the coherer resistance 
increased or decreased with elec-
trical stress, whether a telephone 
or galvanometer was used—and 
more to the point, whether or not 
it was self-restoring.  Based on 
Bose’s summary statement that 
potassium was the exceptional case 
for self-recovery, one could con-
clude that if Bose did experiment 
with a carbon-mercury coherer it 
was not self-restoring. Bose—who 
never reported any results with a 
carbon-electrode coherer (with or 
without mercury)—cannot possibly 
be accorded precedence for the use 
of a carbon-mercury-iron coherer, 
and certainly not the discovery of 
a self-recovering coherer using a 
carbon electrode.  

BOSE DOES NOT HAVE PRI-
ORITY FOR THE INVENTION 
OF MERCURY COHERERS

Contrary to claims by Bose 
supporters, Bose was not the fi rst 
to invent or even experiment with 
a mercury coherer—much less an 
“autocoherer which used a metal-
mercury interface” as claimed by 
Aggarwal.  Professor David Hughes 
experimented with an iron-mercu-
ry coherer with a telephone as early 
as 1879-80—long before Bose. 
Hughes disclosed his experiments 
to no less than eight distinguished 
British scientists in 1879 and 1880, 
a summary of which was later pub-
lished in The Electrical Review on 
June 2, 1899.25 Hughes provided 
an overview of his early work in an 
1899 edition of The Electrician,26 
which included an explanation of 
why he did not publish his work 
immediately following his disclo-
sures in 1879-80.  Oddly, neither 
Aggarwal nor Bondyopadhyay ref-
erenced Hughes’ work published in 
these two preeminent British jour-
nals for electrical engineering and 
wireless telegraphy in 1899—the 
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both sensitive and self-restoring, 
that is to say, does not cohere, is 
made with a carbon contact rest-
ing lightly on bright steel. Such a 
receiver is shown in fi g. 3…. (see 
Figure 5). Contacts of iron and 
mercury are sensitive, but very 
troublesome. Iron and steel co-
here, but are sensitive, and keep 
well when immersed in a mixture 
of petroleum and vaseline, which, 
though is an insulator, does not 
bar the electric waves from them.” 

While the description of 
Hughes’ mercury coherer is short, 
it is no shorter—nor does it contain 
any less information—than the 
descriptions published by either 
Bose or Tommasina. In fact, the 
disclosures by Bose in his paper 
are very similar to those of Hughes: 
1) both mentioned their respective 
iron-mercury coherers were sensi-
tive, 2) both articulated the impor-
tance of a self-restoring coherer 
but neither specifically claimed 

Fig. 5. The heart of Hughes’ receiver was a sensitive and self-restoring “mi-
crophone” which consisted of a carbon contact resting on bright steel; Hughes’ 
“microphone” was actually the fi rst known semiconductor junction used in a 
wireless receiver. (The Electrical Review, June 30, 1899, p. 884)

same two journals that published 
much of the Italian Navy Coherer 
controversy. Aggarwal was clearly 
unaware of Hughes’ work with 
mercury coherers because he 
shows a table with the fi rst column 
entitled “Time” with an entry in the 
fi rst row of: “1879-1880,” and the 
second column entitled “Inven-
tion/Claim” with the correspond-
ing entry in the fi rst row of: “David 
Edward Hughes uses some kind of 
a coherer. No use of mercury.” 27

Pertinent passages from the 
June 1899 issue of The Electrician 
describing Hughes’ use of an iron-
mercury coherer in the 1879-1880 
time frame are reproduced here:28

“Of course it was highly impor-
tant to fi nd the most sensitive form 
of microphone [the term used by 
Hughes for coherer] to receive the 
rays, as we may call them. Con-
tacts of metal are apt to ‘cohere,’ or 
stick together, apparently by the 
electrical waves welding them. A 
microphone [i.e., coherer] which is 
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their respective iron-mercury co-
herers were self-restoring, 3) both 
used mercury as an electrode but 
neither restricted the mercury to 
a single small drop situated be-
tween two electrodes, 4) both 
mentioned the use of telephone 
as a sensitive detector although 
Bose never specifi cally stated that 
he used one with his iron-mercury 
coherer while Hughes used one in 
most—if not all—his experiments, 
and 5) both reported the discov-
ery of a self-restoring coherer 
(Bose with a potassium coherer 
and Hughes with a carbon-steel 
coherer) but neither depended 
on mercury for self-restoration. 
About the only difference in their 
respective descriptions was that 
Hughes stated his iron-mercury 
coherer was “troublesome”—as did 
other experimenters who followed 
him29—while Bose stated when 
“the contact is very lightly made, 
there is a tendency towards an 
increase in resistance.”

That Hughes used a telephone 
to receive radiated waves in con-
junction with a microphone (i.e., 

a self-restoring coherer) is evident 
from Figure 6 which is reproduced 
from the June 1899 article appear-
ing in The Electrical Review. The 
article clearly states that the fi rst 
experiments using a telephone to 
receive radiated waves at distances 
between transmitter and receiver 
of six feet to 200 yards were per-
formed during the period October 
15th and 24th, 1879, which predates 
any known use of the telephone 
for that purpose.  Artifacts used 
by Hughes circa 1880, which are 
preserved in the science Museum 
in London, testify to his early wire-
less experiments (Figure 7).  

Since Hughes performed his 
experiments years before Bose, 
he clearly has precedence for the 
use of an iron-mercury coherer 
and the use of a telephone as a 
detection device. Precedence has 
been already given to Hughes 
for much of his early work by a 
number of authors—for example, 
by both Fleming and Phillips for 
his use of the telephone as an in-
dicating device with coherers for 
wireless telegraphy, and also for 

Fig. 6. The fi rst experiments using a telephone to receive radiated waves at 
distances between transmitter and receiver of six feet to 200 yards were per-
formed by Hughes during the period October 15th and 24th, 1879, which predates 
any known use of the telephone for that purpose. (The Electrical Review, June 
30, 1899, p. 884)
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Fig. 7. Hughes’ microphones and apparatus constructed c. 1880s from left to 
right are: an experimental microphone consisting of a carbon pencil resting in 
a carbon cup; a rectangular cell; a clockwork driven spark transmitter (the fi rst 
radio transmitter in the world); a variable resistor; two experimental microphones 
consisting of needles suspended in contact with blocks of gas carbon; a mi-
crophone detector (the fi rst radio receiver in the world); another cell; and a Bell 
telephone receiver. (photo and caption courtesy of Science Museum, London) 

his discovery of the self-restoring 
coherer formed with carbon-steel 
electrodes.30  Apparently, no one 
has yet cited Hughes’ early work 
on iron-mercury coherers, but 
that is no reason to deny him the 
precedence he deserves.

  
AGGARWAL’S “POWERFUL 
CIRCUMSTANTIAL EVI-
DENCE” IS SHEER SPECU-
LATION 

Lacking any direct evidence 
connecting Bose to Castelli, Solari 
or even Marconi, Aggarwal prom-
ised certain “powerful circumstan-
tial evidence” to support the case 
for Bose as the inventor.  Three 
examples were offered including a 
possible mention of Bose by Solari, 
a purported contact with Bose by 
Marconi’s managing director Ma-
jor Stephen Flood Page, and an 
implied tribute to Bose by Marconi. 

Solari’s Possible Mention of 
Bose: Aggarwal suggests there 
“might” be a connection between 
Solari and Bose based on a state-
ment by Solari: “He [Solari] might 
be referring to the work of Bose 

when he says ‘the idea of the 
employment of mercury had 
been suggested to me [Solari] by 
something which I had read in 
some English publication which I 
found myself unable to trace.…’”31  
The full statement by Solari in its 
appropriate context is reproduced 
below with Aggarwal’s excerpt 
underlined;32 the reader can decide 
whether Solari might be referring 
to the work of Bose, as Aggarwal 
suggests:  

“And if anyone should wonder 
what can be the explanation of 
my delay in taking out patents 
for this invention of my own, I 
may say that I have always been 
dissuaded from such a course by 
my recollection that the idea of 
the employment of mercury had 
been suggested to me by some-
thing which I had read in some 
English publication which I found 
myself unable to trace, as well as 
by certain researches of Ridberg. 
I have now, however, succeeded in 
tracing the former to Fahie’s ‘His-
tory of Wireless Telegraphy,’ pub-
lished in September 1899 which 
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shows (see page 320, par. 10) that 
so early as March 2, 1897 (i.e., 
about three years prior to any 
employment by me of mercury for 
purposes of wireless telegraphy). 
Mr. Marconi himself had already 
patented, ‘The use of mercury 
in sensitive imperfect electrical 
contacts.’”  

It was Phillips who fi rst ques-
tioned Solari’s reference to Mar-
coni’s patent in this statement 
on the basis that Marconi’s pat-
ented mercury coherer was not 
self-restoring whereas Solari’s 
was.33 Bondyopadhyay took this 
one step further and stated that 
Solari’s reference to Marconi “is 
clearly fraudulent,” presumably 
on the basis that Marconi’s non-
self-restoring mercury coherer 
would not have precluded Solari 
from patenting his self-restoring 
mercury coherer.34  Aggarwal took 
it yet another step further by as-
suming the story was true except 
for the reference to Marconi, and 
suggested that Solari’s reference 
might be to someone else—namely 
Bose.35 However, substituting Bose 
for Marconi makes the story even 
more illogical.  First, Bose did not 
have any patents at that time that 
would have forestalled a Solari 
patent, whereas Marconi had a pat-
ent with a sensitive iron-mercury 
coherer, albeit not self-restoring. 
Second, like Marconi, Bose never 
made any claims that his mercury 
coherers with iron or carbon were 
self-restoring—only potassium—
and so the same objection to a 
Marconi reference also applies 
equally to the Bose reference. Last 
but not least, Bose never made any 
reference or claims for applications 
of his mercury coherers to wireless 
telegraphy, hence it would not have 
precluded Solari from patenting 
the Italian Navy Coherer for wire-
less applications—a fact that is 
rather obvious because Marconi 

applied for and received a patent 
for the Italian Navy Coherer a short 
time later!36

It is much more likely that So-
lari’s entire story was fabricated in 
an attempt to explain why he did 
not fi le a patent for the Italian Navy 
Coherer—something he would not 
have wanted to do if, indeed, his 
work was based on another inven-
tor such as Castelli or Tommasina. 
His story has a “ring of fabrication” 
because he fi rst claimed that the 
“idea of the employment of mer-
cury had been suggested to me 
by something which I had read in 
some English publication which I 
found myself unable to trace,” and 
then he remembered it was actu-
ally in Marconi’s patent—hardly 
something any inventor would 
forget—particularly Solari, who 
had been a friend and confi dent of 
Marconi since childhood. Solari 
later clearly stated that he did not 
invent the Italian Navy Coherer, 
giving even more credence to this 
theory.37  

Regardless of the veracity of So-
lari’s statement, Aggarwal provides 
no basis whatsoever for suggesting 
that Solari was referring to Bose. If 
one were to assume that the story 
was true with the exception of the 
reference to Marconi, it would have 
been just as logical to suggest that 
Solari was alluding to the work of 
Hughes, whose work was reported 
in The Electrician and also repro-
duced in Appendix D of Fahie’s 
History of Wireless, the very book 
to which Solari was referring in his 
statement.38  After all, Hughes did 
experiment with an iron-mercury 
coherer, a self-restoring carbon-
iron coherer, and a telephone as 
a detector in a wireless commu-
nication configuration. Further, 
Marconi (and likely Solari) was 
well aware of Hughes’ early work, 
as evidenced by this statement he 
made during a lecture to the Royal 
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Institution on June 13th, 1902:39

“In all these self-decohering 
coherers a telephone which is 
affected by the variations of the 
electric current, caused by the 
changes in conductivity of the 
coherer is used in place of the 
recording instrument. It has not 
yet been found possible, so far as I 
am aware, to actuate a recording 
instrument or a relay by means 
of a self-restoring coherer.  The 
late Prof. Hughes was the fi rst, I 
believe, to experiment with and re-
ceive signals on one of these coher-
ers associated with a telephone. 
His experiments were carried 
out as early as 1879, and I regret 
that this pioneer work of his is not 
more generally known.”

Major Stephen Flood Page’s 
purported contact with Bose: Ac-
cording to Aggarwal, Bose wrote a 
letter to his good friend and poet 
Rabindranath Tagore stating in 
part: “A short time before my 
lecture, a multi-millionaire pro-
prietor of a very famous telegraph 
company telegraphed me with an 
urgent request to meet me.” Bose 
continued to write: “…and within 
a short time he himself arrived 
with patent forms in hand. He 
made an earnest request to me not 
to divulge all valuable research 
results in today’s lecture: There 
is money in it—let me take out a 
patent for you.”  While Bose never 
identifi ed the proprietor, Aggarwal 
states that the proprietor “is be-
lieved to be Major Stephen Flood 
Page, the Managing Director of 
the Marconi’s Wireless and Tele-
graph Company”—a speculation 
obviously cited in an attempt to 
establish a relationship between 
Marconi and Bose, which is as-
serted in some unspecifi ed way to 
support their position that Bose 
invented the Italian Navy Coherer.  

First of all, Major Flood Page 
was neither a “multi-millionaire” 

nor the “proprietor” of the Mar-
coni Company, and Aggarwal gives 
no explanation of the discrepancy 
between Bose’s description of a 
“multi-millionaire proprietor” and 
the fact that Major Flood Page 
was neither. Further, he provides 
no evidence or rationale to sup-
port his speculation that Major 
Flood Page was involved. Major 
Flood Page became the managing 
director of the Marconi Company 
on March 24, 1900, almost a year 
after Bose’s fi rst and only paper on 
mercury coherers given in April 
of 1899—and so the subject of the 
urgent request “not to divulge all 
valuable research in today’s lec-
ture” could not have been about 
mercury coherers if Flood Page had 
been involved.  

Bondyopadhyay reported that 
the lecture in question was given 
to the Royal Institution on May 
17, 1901,40 but by that time, Bose’s 
disclosure of a self-restoring co-
herer with mercury had already 
been in the public domain for two 
years. The only device of interest 
to wireless telegraphy that Bose 
was working on at that time was 
the galena detector,41 and while 
the patent rights for this device 
would have indeed been valuable, 
it has no bearing whatsoever on 
who discovered the Italian Navy 
Coherer with mercury. 

A So-Called Tribute to Bose by 
Marconi: Aggarwal attempts to 
establish a relationship between 
Marconi and Bose by citing pas-
sages from a book by Orrin E. 
Dunlap on Marconi, which Ag-
garwal claims were intended “to 
tribute Bose for providing crucial 
support at a critical juncture when 
Marconi needed it the most.” 42  
The so-called “tribute to Bose” was 
taken from an article written for 
McClure’s magazine in 1887 by H. 
J. W. Dam who was reporting on 
interviews with Bose and Marconi 
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made at separate times.43 Dunlap 
manipulated Dam’s original text by 
adding the names of Bose and Mar-
coni here and there to give it the 
appearance that Bose was praising 
Marconi—and inserting quotation 
marks which give the false impres-
sion that Dam’s passages were 
being quoted. For example, text 
on page 35 in Dunlap’s book refer-
encing Dam’s article reads in part:

“Marconi, himself, was cred-
ited with ‘opening new doors in 
the electric wing of the temple of 
truth.’ Dr. Jagadis Chunder Bose, 
the Hindoo, Professor of Physics 
in the Presidency College at Cal-
cutta, and distinguished student 
of electrical radiation, foresaw, 
‘all the special sciences march-
ing abreast along the old Roman 
road of science which leads no one 
knows wither.’”

The above text was taken ver-
batim from Dam’s article; the rest 
of the text was added by Dunlap 
to give the appearance that Dam’s 
article referenced Marconi and 
Bose. The actual text from Dam’s 
article in which these phrases ap-
pear makes no reference to either 
Bose or Marconi, and contains no 
quotes or attributions:

“But the electrical advance in 
the last twenty years has been 
most extraordinary. Invention 
and experiment have daily, if not 
hourly, thrown open new doors in 
the electrical wing of the temple 
of truth.  And now, at the close of 
the nineteenth century, the great 
mass of new facts concerning 
light, electricity, inaudible sound, 
invisible light, and the Lenard and 
Röntgen rays; the eager inquiry, 
based upon new discoveries, into 
the properties of living matter, 
crystallization, the transference 
of thought, and the endeavor to 
establish scientifi cally the truth 
of certain great religious con-
cepts—all the special sciences thus 

represented, marching abreast of 
one another along the old Roman 
road of science, which leads no one 
knows wither, have come upon a 
great high wall blocking the way 
completely in all directions.”

Dunlap implies that Dam was 
referring to Marconi who “opened 
the doors in the electrical wing of 
science,” whereas it is clear from 
the original text that Dam made 
no such reference to Marconi. Even 
more egregious, Dunlap clearly 
misrepresented Bose as foreseeing 
“all the special sciences march-
ing abreast along the old Roman 
road of science which leads no one 
knows wither,” when, in fact, Dam 
did not ascribe that quote to Bose 
or anyone else.  

Aggarwal gives this passage 
Marconi’s imprimatur by stating 
that “Marconi personally edited” 
Dunlap’s book. However, there 
is no evidence that he personally 
edited the book—only a statement 
in the “Appreciation” at the front 
of the book for Marconi’s “kindness 
in thoroughly reading the final 
proofs [such] that the book would 
be accurate in facts…”  There is 
a big difference between “editing 
the text” and “reading the final 
proof”—the final proof not be-
ing the time and place where any 
substantive changes are made—
particularly in the days before 
computerized manuscripts. It is 
very unlikely that Marconi would 
have taken the time to check the 
accuracy of quotes such as those 
cited above while reading the fi nal 
proof.  Whether or not Marconi ed-
ited the fi nal proofs, it is clear that 
the book was not completely “ac-
curate in facts.”  If these passages 
with false attributions constitute a 
tribute to either Bose or Marconi, 
it is Dunlap’s tribute written circa 
1937 and not Marconi’s, Bose’s, or 
even Dam’s. 

There is also a suggestion that 
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this passage was intended as “a 
tribute to Bose for providing cru-
cial support to Marconi at the crit-
ical juncture when Maroni needed 
it the most.”44 Bose, if anything was 
Marconi’s competitor, not his sup-
porter. It was Sir William Preece, 
Chief Electrical Engineer of the 
British Post Offi ce who gave Mar-
coni support when he needed it the 
most.  Preece introduced Marconi 
to the British public at a speech 
at Toynbee hall on December 12, 
1896 at time when only a handful 
of people in London had heard of 
Marconi. At that meeting, it was 
said that Preece “pledged the Post 
Offi ce’s support for the develop-
ment of Marconi’s invention, and 
dismissed as irrelevant the claims 
made for an Indian Professor 
Jagadish Chandra Bose,45 as the 
true discoverer of wireless teleg-
raphy.”46  

Bondyopadhyay made a slightly 
different claim than Aggarwal by 
stating that Dam’s original maga-
zine article itself was actually a 
tribute to Marconi:  “Marconi, who 
was more than 17 years younger 
than Bose, received high praise, 
confidence, and support from 
Bose [34] publicly, which Marconi 
desperately needed at that time 
to establish credibility…”47 The 
reference [34] in this quote is to 
the Dam article, but nowhere in 
Dam’s entire article was it ever said 
that Bose mentioned or alluded to 
Marconi—much less gave him high 
praise. In fact, Marconi’s name 
does not even appear in the section 
of the article devoted to the Bose 
interview, and Bose’s name does 
not appear in the section devoted 
to the Marconi interview.

The first two examples are 
unsupported speculation, and the 
third is based on a false attribution 
written circa 1937—none of which 
constitute “powerful circumstan-
tial evidence”.  Further, Aggarwal 

does not explain how any of this 
circumstantial evidence, even if 
true, supports the contention that 
Bose invented the Italian Navy 
Coherer.

TOMMASINA DISCOVERED 
THE “MERCURY-DROP” 
SELF-RESTORING COHERER 

If ever there was an individual 
other than Castelli and Solari who 
contributed to the invention of the 
Italian Navy Coherer, it was surely 
Professor Tommasina.  He was 
fi rst credited with the invention by 
Emile Guarini in the June 19, 1903 
Electrician where he detailed the 
rationale for naming Tommasina 
as the inventor. 48 He began with 
a quote from “Telegrafia Senza 
Fili,” an Italian Navy publication 
by Castelli’s superior, Captain 
Quintino Bonomo (Rome, 1902), 
which clearly showed that Castelli 
was aware of Tommasina’s work, 
and intended to experiment with 
it between September 1, 1900 and 
May 18, 1901: 

“It was our  intention to carry 
out a complete set of studies with 
Marconi’s apparatus before ex-
perimenting with the methods 
proposed by Popoff and Tomma-
sina, when a desire expressed by 
Semiphorist Castelli induced us 
to carry out an experiment—in-
dependent of those already com-
menced—with telephonic recep-
tion by means of a little tube of his 
construction.”49

Guarini went on to point out 
that Prof. Tommasina had commu-
nicated his fi rst note on coherers 
to Comptes Rendus dated May 1, 
1889 which began with the words: 
“In my researches relating to co-
herers with single contact, after 
having obtained very sensitive 
ones by means of a drop of mercu-
ry placed in a glass tube between 
two brass electrodes of cylindrical 
shape...”50  He further stated that 
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Tommasina followed this note with 
a communication to “Archives de 
la Societe de Physique et des Sci-
ences Naturelles” of Geneva dated 
May 3, 1900, “wherein he claims 
priority to Popoff in connection 
with the use of the telephone, and 
he mentions, amongst the differ-
ent decohering coherers, a coherer 
consisting of a drop of mercury 
between two carbon electrodes.” 
This work was also detailed in the 
July 7, 1900 issue of l’Elettricista, 
an Italian journal which Guarini 
asserted that Castelli would have 
certainly read, and one from which 
he would have certainly profi ted.

Castelli may have gotten the 
idea for using a telephone and/
or carbon electrodes from Tom-
masina in l’Elettricista, or from 
any number of other publications 
available at the time describing 
the use of telephones for wireless 
telegraphy—including The Elec-
trical Review in which Hughes’ 
experiments with a telephone were 
detailed. Exactly where Castelli 
got the idea for a telephone is not 
known nor is it particularly rel-
evant because Hughes clearly has 
priority in the use of telephone as 
a sensitive listening device with 
a coherer. However, there is no 
question that Tommasina has pri-
ority in the use of “a small drop of 
mercury between two electrodes” 
for the purpose of making a self-
restoring coherer.  Bose never 
reported using a small drop of 
mercury between two electrodes 
of any type in any of his experi-
ments—nor did he ever claim that 
mercury was the secret to making 
a sensitive self-restoring coherer.

Aggarawal’s objection to Tom-
masina being the inventor of the 
Italian Navy Coherer is that he 
believed Bose had preference over 
Tommasina in both the use of a 
telephone and a self-restoring 
iron-mercury coherer. In fact, 

Hughes had preference over both 
Bose and Tommasina for the use 
of a telephone with a self-restoring 
coherer, and also for the use of an 
iron-mercury coherer. Bose and 
Tommasina disclosed their respec-
tive mercury coherers at virtually 
the same time in early 1899, but 
neither claimed their respective 
coherer was self-recovering at the 
time of their disclosures. However, 
according to Guarini, Tommasina 
did make such a claim for his co-
herer with a small drop of mercury 
on May 1, 1900. 

The fact that Tommasina did 
not disclose the self-restoring ca-
pability of his small-mercury-drop 
coherer in 1899 is not particularly 
relevant, because he—like all in-
ventors—is entitled to precedence 
for all functions of his device, 
whether or not realized or men-
tioned at the time of disclosure.  
Recall that De Forest is credited 
with the invention of the audion 
amplifi er with a grid as a result of 
his 1907 patent application for a 
sensitive detector—even though 
he made no claims for an ampli-
fi er because he did not realize his 
invention could amplify until years 
later.  So, even if Bose had claimed 
his iron-mercury detector was 
self-restoring in 1899, at best they 
would have had equal preference. 
However, it was Tommasina who 
disclosed the small-mercury-drop 
coherer configuration virtually 
identical to the one used in the 
Italian Navy Coherer—not Bose. 

Bondyopadhyay’s objection 
to Tommasina as the inventor is 
based primarily on Solari’s am-
biguous statement which seems 
to indicate Tommasina was not 
involved: “In any case, however, 
the coherer called the ‘Royal Ital-
ian Navy Coherer’ is constructed 
in an entirely different manner 
from those suggested by Wilson 
and by Tommasina…” 51 According 
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to Phillips, Prof. Ernest Wilson of 
King’s College, London described 
a mercury device in a patent taken 
out in 1897, which was an entirely 
different type of device using two 
drops of mercury separated by a 
thin oil fi lm which ruptured under 
the application of an applied volt-
age. So, it is true that the Italian 
Navy Coherer was constructed in 
“an entirely different manner” 
from that of Wilson, but certainly 
not from that of Tommasina, who 
clearly stated: “In my researches 
into contact coherers, after ob-
taining some very sensitive ones 
by means of a drop of mercury 
placed between two cylindrical 
brass electrodes…” The Italian 
Navy Coherer was indeed con-
structed differently from Tommi-
sina’s in that it used one carbon 
and one iron electrode whereas 
Tommasina’s used two brass elec-
trodes, but clearly, both used a 
small drop of mercury between two 
electrodes, which Castelli pointed 
out was the secret to making the 
iron-mercury and carbon-mercury 
coherers both sensitive and self-
restoring. 

Solari was certainly not forth-
coming about how he developed 
his Italian Navy Coherer, and his 
written comments about the rela-
tionship between his coherer and 
those of Castelli were both evasive 
and ambiguous, indicating that he 
had something to hide. Given the 
similarity of the coherers and the 
close timing of the discoveries, it is 
clear that either Solari got his ideas 
from Castelli, or they both got their 
respective ideas from Tommasina. 
It is diffi cult to believe that Solari 
was not somehow made aware of 
Castelli’s results, and used them as 
a basis for designing a coherer with 
carbon-iron electrodes. 

Solari’s ambiguous statements 
about Castelli’s involvement were 
not inconsistent with this thesis, 

and he never actually denied he 
had a priori knowledge of Castelli’s 
work. For example, he seemed to 
distance himself from Castelli by 
stating: “It was I who suggested 
to him [Marconi] that it should be 
called the ‘Italian Navy Coherer,’ 
although the model brought over 
to England by me had, in fact, 
been devised in the station under 
my own immediate supervision, 
with which stations the above-
mentioned naval signalman Cas-
telli had nothing whatsoever to 
do.”52  However, all Solari actually 
said here was the model he gave to 
Marconi was made at his station, 
and that Castelli had nothing what-
ever to do with the station under 
his command. Neither assertion 
taken individually or together 
constitutes a denial that Castelli 
was somehow involved.  

The ambiguity of Solari’s state-
ments about Tommasina’s coherer 
and the mystery of Tommasina’s 
involvement in the Italian Navy 
Coherer design is cleared up in 
Solari’s book Storia della Radio, 
published in 1939—two years after 
Marconi’s death. In his book there 
is a line drawing of the Italian 
Navy Coherer he gave to Marconi 
with the caption translated as fol-
lows: “Outline of the Italian Navy 
mercury coherer (Solari’s model) 
based on phenomena observed by 
Tommasina” (see Figure 8).53  In 
the text, Solari stated his coherer 
was based on technology from a 
report written by Prof. Tommasina 
in Geneva in 1899.54  Solari also 
mentioned the design of a similar 
mercury coherer developed by 
Castelli, and stated that Castilli’s 
coherer was also based on the work 
of Tommasina. 

The reason for Solari’s half-
truth to the effect his coherer 
was “constructed in an entirely 
different manner from those sug-
gested by Wilson and by Tomma-
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sina” now seems quite clear.55 A 
subplot to the larger controversy 
surrounding the invention of the 
Italian Navy Coherer consisted of 
numerous accusations that Mar-
coni was an intellectual thief for 
patenting inventions of others. No 
less than six articles to that effect 
were published in 1902 alone.56  
If Solari had admitted that he 
gifted a coherer based on Tom-
masina’s ideas to Marconi, who 
subsequently applied for a patent 
in his name and later added Solari 
as the one who communicated the 
invention to him,57 it would have 
been a major embarrassment for 
both, and would have provided 
substantial ammunition to Mar-
coni’s critics—possibly resulting in 
a signifi cant adverse impact on the 
then-struggling Marconi company. 
This supposition is suggested by 
the timing of Solari’s book which 
was published just two years after 
Marconi’s death in 1937, a time 
when there was no longer any rea-
son for Solari to obscure the fact 
that Tommasina’s work was indeed 
the basis for the design of both the 
Italian Navy and Castelli coherers.

Bondyopadhyay also objected 
to Tommasina as the inventor 
on the basis that “Solari never 

claimed that his work of 1901, 
which leads to his giving the mer-
cury coherer to Marconi in the 
summer of 1901, originated from 
Tommasina’s work.”58 Clearly, 
Bondyopadhyay must not have 
been aware of Solari’s book.  

CONCLUSION
It would appear that the ques-

tion of who invented the Italian 
Navy Coherer can be best answered 
as follows. Hughes has already 
been credited for the fi rst to use 
a telephone as a sensitive detec-
tion device with a coherer, and 
for numerous demonstrations 
that reception of remote electrical 
transmissions was possible with 
a variety of self-restoring coherer 
configurations with a telephone 
as a detector. Hughes must now 
be accorded precedence for the 
fi rst to experiment with an iron-
mercury coherer, but Tommasina 
must be credited for the fi rst to 
use a single small drop of mer-
cury placed between two metal 
electrodes to make a sensitive and 
self-restoring coherer.  Castelli can 
be credited for combining Tom-
masina’s “mercury-drop” coherer 
with Hughes’ telephone detector to 
demonstrate the effi cacy of a self-

Fig. 8. The caption to this line drawing of Solari’s Italian Navy coherer appearing 
in his book Storia della Radio published in 1939 provides convincing evidence 
that its design originated with Tommasina: Outline of the Italian Navy mercury 
coherer (Solari’s model) based on phenomena observed by Tommasina. (Luigi 
Solari, Storia della Radio, 1939, p. 41)
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restoring coherer in the reception 
of radio transmissions at long dis-
tance—although it may well be that 
Tommasina conceived of using the 
telephone with the mercury-drop 
coherer before Castelli. At best, 
Solari can be accorded precedence 
only for the asymmetric carbon-
iron electrodes because Castelli’s 
work clearly predated Solari’s.  
Therefore, it was Tommasina that 
added the one missing ingredient 
that made the Italian Navy Coherer 
self-restoring—the single small 
drop of mercury—but it cannot be 
said that he invented the Italian 
Navy Coherer complete with the 
carbon and iron electrodes using 
a telephone as a listening device.

Given the fact there is no direct 
or indirect evidence that Bose was 
involved in the design of the Ital-
ian coherer, and further, that he 
has no precedence in any of the 
key technologies involved in its 
function, it is diffi cult to see how 
any credible claim can be made 
that Bose invented the Italian Navy 
Coherer.  Even more troubling, 
however, is Aggarwal’s view that 
as a result of whatever contribution 
Bose might have made to the Ital-
ian Navy Coherer, “the invention 
of radio should not be attributed 
to Guglielmo Marconi alone, but 
Guglielmo Marconi and Jagadish 
Chandra Bose.”  To put this view in 
its proper perspective, the coherer 
itself is only one part of the detec-
tor circuit, which is only one part 
of the receiver, which in turn is 
only half of the radio system—the 
transmitter being the other half. 
There were a very large number of 
people who contributed to all the 
required technologies for a radio 
communication system—not just 
the coherer. Furthermore, there is 
also much more to making a com-
mercially successful wireless com-
munication system than a single 
coherer experiment: the selection 

and integration of multiple tech-
nologies, the reduction to practice, 
and the marshalling of fi nancial 
resources and staffi ng to demon-
strate and subsequently construct 
an operational system. To seriously 
suggest that Bose should be ac-
corded equal billing with Marconi 
for Marconi’s contributions to ra-
dio—even assuming that Bose did 
invent the Italian Navy Coherer 
that, after all, was used only in 
one experiment and was found to 
be unsuitable for use in a practical 
wireless communication system—
is myopic at best.  However, such 
a suggestion—combined with the 
lack of any credible evidence that 
Bose contributed to the coherer 
design used in the transatlantic 
experiment—becomes a stretch of 
epic proportion. 
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