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Abstract: Nicholas Callan (1799-1864) was an Irish priest and scientist who, although his name has been largely
forgotten by historians, was a pioneer of electrical science. He invented the induction coil some fifteen years
before Ruhmkorff, to whom credit is usually given. He developed some very practical batteries and also experi-
mented with crude forms of electric lighting. Callan was also a very saintly man, donating a large part of his
professor’s salary for the relief of the poor. In the words of his obituary: ‘His extraordinary piety, his perfect
simplicity and unaffected candour endeared him to everyone who knew him’.

1 Introduction

Nicholas Joseph Callan, whose portrait is shown in Fig. 1,
was an Irish priest and scientist of the first half of the nine-
teenth century. He was Professor of Natural Philosophy

Fig. 1

The Reverend Nicholas Joseph Callan, D.D., 1799~1864.
Professor of Natural Philosophy at St. Patrick’s College Maynooth, 1826-1864

at Maynooth College from 1826 to 1864 and was a pioneer
in electrical science. He constructed great batteries, electro-
magnets and electric motors, and he invented the induc-
tion coil in 1836, his great coil of 1837 being capable of
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producing fifteen-inch (38 cm) sparks. In spite of this, his
name has hitherto found little or no place in works
devoted to the history of science and technology and credit
for his discoveries and inventions has often been given to
others. Ruhmkorff has been give the credit for the induc-
tion coil.

A few authors have remembered his contributions and
have saved his name and reputation from total oblivion,
notably the late Mgr. McLaughlin, himself a successor of
Callan in the Chair of Natural Philosophy and Experi-
mental Physics, and Vice-President of Maynooth College,
the result of whose painstaking research on Callan was
published in 1965 [1, 2]. Some years earlier, in 1957, Mr.
John D. Gallivan read a paper on Callan at a meeting of
the British Association for the Advancement of Science in
Dublin, and this paper was reported in the October
number of Nature for that year [3]. It is interesting to note
that at an earlier meeting of the British Association held in
Dublin in 1857, Callan himself read a paper asserting his
priority in the invention of the induction coil [4, 5]. J.A.
Fleming, in his books on ‘The alternating current trans-
former in theory and practice’, published in London in
1889 and 1892 [6], devoted several pages to the descrip-
tion and illustration of various Callan induction coils and,
in his article on the induction coil in the 11th edition of the
Encyclopaedia Britannica [7], he gave Callan full credit
for its invention.

Callan was born on the 22nd December 1799 at Darver,
between Drogheda and Dundalk in County Louth. The
Callans were a well-to-do family of considerable repute in
the district. They farmed extensively and, in addition, were
bakers, maltsters and brewers. One of them, Phillip Callan,
was elected to Parliament about the Parnellite period.
Nicholas was the fifth son of a family of seven. He received
his early education at Dundalk Academy under the Rev.
William Neilson, a Presbyterian clergyman who enjoyed a
high reputation as a classical scholar and teacher. Having
completed his education in Dundalk, Callan was sent to
Navan Seminary to do his initial preparation for the
priesthood and, in 1816, he entered the National Seminary
at Maynooth. He matriculated into the Class of Rhetoric
where he read advanced courses in Latin, Greek and
English for two years. During his third year he studied
Experimental and Natural Philosophy under the guidance
of Dr. Cornelius Denvir, later Bishop of Down and
Connor, who exerted a big influence on him. Denvir was
the first to introduce the experimental method into his
teaching. He was also interested in magnetism, and his
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influence largely determined the direction of Callan’s
future researches. As Mgr. McLaughlin prettily puts it:
‘Denvir was the flint that struck the first spark of scientific
inquisitiveness from the Callan steel’ [1]. Callan finished
that year high up in the prize lists which show Nicolaus
Callan Armacanus in the first premium block in the
subject of ‘Mathesios et Philosophia Naturalis’.

Having completed his literary and scientific studies,
Callan now entered the Divinity School where, for three
more years, he read Dogma and Moral Theology, Sacred
Scripture and Canon Law and, on completion of his ordi-
nary theological course in 1822, he was elected to a stu-
dentship on the Dunboyne Establishment, set up to enable
the more distinguished students to engage in higher
studies. He was ordained priest on 24th May 1823 and, by
his early ordination in his 24th year, he forfeited a con-
siderable legacy to which was attached the stipulation that
he should not take priestly orders until he was 26 years
old. On completion of his studies in 1824 he was sent to
Rome, where he attended lectures in the Sapienza Uni-
versity and obtained a Doctorate in Divinity in 1826.
During his stay in Rome he became acquainted with the
works of Galvani and Volta. On the resignation of Dr.
Denvir, his former Professor, he applied for the Chair and,
after the Concursus of 1826, he was appointed to it by the
Trustees on 15th September 1826. The college at May-
nooth had been founded in 1795 by the Irish Parliament,
for the education of Catholic Clergy. Prior to that date
clerics were educated in various Irish colleges on the con-
tinent. During the revolutionary period it was feared that
Irish students going to these colleges would imbibe ‘per-
nicious revolutionary ideas’, and so the government
thought it better that they should be educated at home.
The Trustees, 21 in all, were appointed by the government
and comprised the Lord Chancellor as Chairman, with
three high-ranking statesmen, the four Catholic Arch-
bishops, three Bishops, three Catholic Peers with two Bar-
onets, Rev. Dr. Hussey, the first President, and three
laymen. There were ten Professorial Chairs in the College
and Professors had to undergo a ‘concursus’ or public
examination before appointment. The Chair of ‘Natural
and Experimental Philosophy’ to which Callan was
appointed embraced mathematics, mechanics, astronomy,
and such experimental sciences as existed at that period.

With characteristic ardour, the new Professor embarked
on his task of teaching. For texts, he used Darré’s Treatise
on Geometry and Trigonometry, which he incorporated
into his own ‘Praelectiones’. Part 1 of these ‘Praelectiones’
deals with conic sections, mechanics and optics. Part 2 is
a clear introduction to practical astronomy. Like Newton
himself in his ‘Principia’, Callan employs a good deal of
Euclidean style of definition and demonstration. A special
section is devoted to the systems of the world, from the
Ptolomaic to the Copernican, the merits and demerits of
each being argued out. Kepler’s laws and the work of
Tycho Braché come in for particular mention and study.
This ‘Gentleman’s Course’, inaugurated and developed by
Callan, remained an integral part of the Maynooth curric-
ulum until 1910, when the college came under the National
University of Ireland.

However, it was in the field of electricity that Callan
showed his real inventive genius. To appraise his
researches in these fields, it will be of advantage to con-
sider them under various headings, all closely interrelated,
but not in chronological order, since many of his
researches were undertaken simultaneously. We shall take
them in the following sequence: electromagnets and the
induction coil; electric motors; and batteries.
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2 Electromagnets and the induction coil

With the advent of batteries, it was soon discovered that a
coil of wire carrying a current became magnetic, and the
coil, when wrapped around an iron bar, rendered it mag-
netic [8]. In England, Sturgeon and Faraday constructed
powerful electromagnets, and so did Callan. Several of
them are still kept in the Maynooth College Museum. The
great horseshoe magnet (Fig. 2) stands nearly six feet (2 m)

Fig. 2 Callan’s large horse-shoe electromagnet; also, his ‘repeater’
mechanism

[Photo. courtesy Irish Electricity Supply Board]

in height and the diameter of the poles is about two and a
half inches (6.35 cm). It weighs approximately two hundred
and ten pounds (9.5 kg) and the iron work was done by
James Briody, the village blacksmith. Callan wound heavy
copper wire, insulated by wrapping tape around it, on the
poles; this was in the late 1820s long before insulated wire
came upon the market. (It was the Henley Company who
first manufactured insulated wire in any quantity in about
1838 or 1839 [9].) This huge electromagnet of Callan’s had
a lifting power of some two tons when supplied with
current from his battery. He constructed several electro-
magnets varying in length and shape and used them for
testing his batteries; the greater the lifting power, the
better the battery. He was influenced by the work of Henry
[10] and Page [11] in America, who independently dis-
covered self-induction by interrupting the current flowing
through a spiral of copper ribbon. They felt a slight shock
if the ends of the ribbon were held in the hands. Callan
introduced copper wire in place of the ribbon of Henry
and Page and, more importantly, he wound the wire, insu-
lated with tape, on an iron core and obtained shocks of
greater intensity [5, 12]. Fig. 3 shows a selection of
Callan’s coils. In one of his first coils he wound two
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lengths of copper wire, each two hundred feet (61 m) long,
around a straight iron bar of one inch (2.54 cm) diameter.

Fig. 3
[Photo. courtesy Irish Electricity Supply Board]

A selection of Callan’s coils

The two windings were joined in series but the current was
sent only through one winding, whilst the shock was taken
from the full four-hundred feet (122 m) of coil; i.e. it was
an auto-transformer’ arrangement. Used with one of his
cells, this apparatus gave shocks of great intensity. In fact,
he used this as one method of testing the power of his
batteries. He persuaded his students to take shocks from it,
and from the reactions of the students, he judged the
power of the cell (a rather original procedure, one must
admit), and he tells us naively that with fourteen Wollas-
ton cells the shock was so strong that the person who
received it felt the effects for some days! He also adds that,
with sixteen coils, nobody could be persuaded to take the
shock [13]. There is a story that one student named
William Walsh, who later became Archbishop of Dublin,
was rendered unconscious by a shock [1].

Callan was the first to recognise (circa 1836) that the
intensity of the shock depended on the rapidity of the
break in the circuit. He constructed an ingenious device,
which can be seen in Fig. 4 and also in Fig. 2, for inter-
rupting the current extremely rapidly (2000 to 3000 times

Fig. 4

Callan’s interrupter or ‘repeater’

per minute). It was made out of the escapement mecha-
nism from a grandfather clock. He attached a crank
handle to the escapement cog wheel and a thick copper
bar to the rocker which dipped in and out of cups filled
with mercury. On rotating the crank, he got more than
fifty interruptions a second [14]. This device, which he
referred to as a ‘repeater’, is still preserved in the College
Museum. This is an important instrument in the history of
the nature of electromagnetic induction, for it focused
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attention on the significance of the rapid change in mag-
netic flux.

In his next experiment, Callan used a primary coil of
fifty feet (15 m) of thick copper wire and a secondary coil
of thirteen hundred feet (396 m) of fine wire. In preliminary
trials he sent the battery current through the primary and
took the shock from both the primary and the secondary
coils in series. His next step was to separate completely the
primary and secondary coils. Thus Callan discovered for
himself the principle of the step-up transformer of modern
high-voltage electricity [15].

As a result of these experiments, he now had all the
elements of the modern induction coil apart from the con-
denser. This was suggested some seventeen years later by
Fizeau in the Comptes Rendus of 1853 [16]. Its function
was to reduce the sparking in the primary circuit breaker.
Callan improved the performance of his repeater by
employing amalgamated copper contacts which dipped in
and out of mercury, covered with a layer of oil to reduce
oxidation. He found that the amalgamated copper con-
tacts were superior to platinum ones. He also investigated
various insulating materials for high-tension work and
found that a mixture of beeswax and gutta-percha gave
very good insulation. Its efficacy is shown by the enormous
sparks, fifteen inches (38 cm) in length, which were
obtained with his great induction coil of 1837. In another
of his coils, ten thousand feet (3 km) of fine iron wire were
carefully insulated with this mixture and used as a second-
ary coil over an energising primary circuit consisting of
seven parallel sections, each having seventy feet (21 m) of
wire. With this formidable apparatus and his repeater he
obtained secondary currents sufficient to strike an arc
between the carbons in an arc lamp. No other experi-
menter got results in any way comparable at this time and
Callan sent a replica of this apparatus to Sturgeon in
London, who showed it to members of the London Elec-
trical Society in August 1837 [5, 17].

A spate of induction coils immediately followed; Stur-
geon’s, Nesbitt’s, Joule’s, Page’s, Bachhoffner’s and others.
It is quite clear from Sturgeon’s Annals of Electricity
where the stimulus for all this activity came from. Bach-
hoffner explicitly acknowledges his debt to Callan in Stur-
geon’s Annals in 1838 [12] and Sturgeon himself adopted
Callan’s exact specifications for the lengths of his windings.

Callan now built the ‘medium’ coil which is still pre-
served at the college (Fig. 5). It has as its core a bundle of
thick iron wires and a primary coil of 6 mm diameter
copper wire insulated by winding with tape. The secondary
coil consists of several thousand feet of fine iron wire,
0.5 mm or less in diameter, insulated with his beeswax/
gutta-percha mixture. The diameter of the secondary coil
was 18.5 inches (47 cm) and it was 4.25 inches (10.8 cm)
thick. The diameter of the central opening which held the
primary was 6 inches (15cm). The make-and-break
mechanism was the trembler system, the mechanism which
is used in electric bells to this day, invented by J.W.
McGaulay of Dublin, his contemporary.

The ‘giant’ coil, which can be seen in Fig. 6, followed in
1837 and this, too, is preserved at Maynooth. Its overall
length is about five feet (1.5 m). The primary coil consists
of thick copper wire, tape-insulated, wound around a core
of iron rods about 40 inches (1 m) in length. There are
three secondary coils, each one similar to that of the
medium coil. These are said to contain about 150000 feet
(45.7 km) of fine iron wire, all hand-insulated with the
mixture. In an article in Electrician in 1891 [19, 20], J.A.
Fleming stated that ‘when supplied with current from six
cells of the Maynooth battery, sparks fifteen inches long
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can still be obtained’. In fact, a fifteen-inch spark length
was not exceeded until 1890 or later.

Fig. 5 Callan’s ‘medium’ induction coil

In his address to the British Association meeting in
Dublin in 1857 [4, 5], Callan made the following state-
ment:

‘It is now more than twenty years since I discovered the
method of making the induction coil, or a coil by which an
electric current of enormous intensity may be produced
with the aid of a single galvanic cell; a coil which is now to
be used for the working of the Atlantic Telegraph. Mr.
Faraday was the first to develop the laws of electrical
induction, but he did not discover the method of making a
coil by which a current of very great intensity may be
obtained by means of a very small battery. This was first
discovered in Maynooth College in 1836. In the summer of
1837, 1 sent to the late Mr. Sturgeon a small coil which he
exhibited at a meeting of the Electrical Society in London
and from which he gave shocks to several of the members.

Fig. 6

The ‘giant’ induction coil
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This was the first induction coil of great power seen
outside the College of Maynooth. The first notice of the
discovery of the coil is to be found in a paper of mine
published in the London Philosophical Magazine for
December 1836 [13]. In April 1837 {14], I published in
Sturgeon’s Annals of Electricity a description of an instru-
ment which I devised for producing a rapid succession of
electrical currents in the coil by rapidly making and break-
ing communication with the battery (i.e. his repeater); thus
before April 1837 I had completed the coil as a machine
for producing a regular supply of electricity. From 1837 to
the end of 1854, my attention was directed to other
matters.’

Callan sent coils to various people: to Sturgeon as pre-
viously mentioned, to Lord Rosse and to Downside
Abbey. Lord Rosse was President of the Royal Society
and, after Callan’s death, he wrote to Dr. Russell, the
President of Maynooth College, stating that Callan was
undoubtedly the first inventor of the induction apparatus.
At the time of his death, Callan was engaged in making a
coil for Mr. Gassiot, the Vice-President of the Royal
Society.

3 Electric motors

Callan’s researches were inspired, one might say, by the
motto ‘Electricity in the Service of Man’. Being somewhat
of a visionary, he sought to use electricity as a prime
mover, and to this end, constructed motors driven by elec-
tricity obtained from his battery. Two of these are shown
in Fig. 7. They were essentially simple in construction and
operation [21]. The rotors consisted of a series of iron bars

i

Fig. 7  Two of Callan’s electric motors
[Photo. courtesy Irish Electricity Supply Board]
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