ﬂ SCANNING OUR PAST

FRANCIS RONALDS
(1788-1873): THE FIRST
ELECTRICAL ENGINEER?

ISTORY has remem-

bered relatively lit-

tle about Sir Francis

Ronalds FRS (Fig. 1)
beyond his early electrostatic tele-
graph. He was in fact a prolific in-
ventor of electrical, mechanical, and
meteorological devices. He also docu-
mented important theoretical in-
sights in electrical science, generated
valuable data sets, and helped to cre-
ate a world-leading observatory and a
large engineering institution. Little
has in the
modern era about how these contri-
butions were viewed by his peers and
successors. At the bicentenary of his

been written either

most noticed innovation, it is timely
to dip into his life and portfolio of
work and explore why he might be
called the first electrical engineer.

Ronalds was born on February 21,
1788 at the family’s cheesemonger
business in the heart of the City of
London, the second of 12 children
and eldest son. He was apprenticed
when he turned 14 and, at his
father’s death four years later, was
running the business. It was a sub-
stantial enterprise with an annual
turnover exceeding £150000 and
part ownership of at least a dozen
ships that brought cheese and other
commodities from the north of
England and farther afield for sale in
the capital [1].

But Ronalds preferred science to
business. His specific hope was to
apply science to create things of
use—to be an engineer. Electrical
science was of particular interest
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This month’s article takes a look at the many
contributions of Francis Ronalds, a prolific inventor of
electrical, mechanical, and meteorological devices.

to him because he could see its
potential to be of enormous value
to mankind.

I. EARLY ELECTRICAL
SCIENCE AND
ENGINEERING (1810-1817)

When he came of age in 1809,
Ronalds began using his inheritance
to buy scientific equipment. The time
was a decade after Alessandro Volta
had invented his battery. Static elec-
tricity had been observed in nature
for much longer, and also created
using electrostatic generators to ex-
plore the effects it produced. There
was not yet any consistent terminol-
ogy to help explain the observations
however, nor a clear understanding
of how static electricity and the “gal-
vanism” from Volta’s battery might
be related. Electricity was still very
much a scientific curiosity [2], [3].

A. Electrical Insulation and
Atmospheric Electricity
Observation
Ronalds’
found in the literature dates from
this period; it was documented by
his scientific mentor George Singer
who gave lectures on electrical sci-

earliest work to be

ence in London. Singer announced

an improved form of electrical

insulation in early 1811 [4], although
Ronalds referred to the invention as
“called Singer’s (originally mine)”
[5]. It entailed enclosing an electri-
fied wire in a narrow glass tube
coated inside and out with sealing
wax to minimize circulation of moist
air. Both Singer [2] and Ronalds [6]
used the approach in their straw and
gold-leaf electrometers to isolate the
charged element through the top of
the case (Fig. 2) and the design con-
tinued to be used well into the 20th
century [7].

The 18th century work of
Giovanni Beccaria inspired Ronalds to
study atmospheric electricity. Singer
described  Ronalds’
setup, which used a long exploring
wire insulated in “his” way, in his
1814 text Elements of Electricity and
Electro-Chemistry [2]. Before long,
Ronalds created a better form of in-

experimental

sulation for this purpose, which he
published the year Singer died—1817
[8]. To prevent condensation he now
used a small lamp to heat the inte-
rior of a partially hollow glass pillar
that supported the end of a conduct-
ing rod (Fig. 3) [9].

Ronalds developed several means
of registering the atmospheric electric-
ity observations in his absence. Singer
mentioned in Elements of Electricity
and Electro-Chemistry that Ronalds
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Fig. 1. Portrait of Ronalds at age 79, painted by his nephew Hugh Carter and held by the
Institution of Engineering and Technology (IET).

deployed a series of electrometers,
one of which was linked to the con-
ductor at each chosen time through a

clockwork mechanism [2]. He de-
signed electrometers that retained
their readings so that the variation

Fig. 2. Ronalds’ 1844 version of Volta’s straw electrometer (from [6]). Electricity passes
to the straws Q within a glass tube coated with sealing wax, generally called “Singer’s
insulation.” A brass lantern-shaped case with a glass plate front and rear avoids the
visual distortion of the arced scale caused by the usual glass bottle and acts as a
Faraday cage (which Ronalds referred to as a “Franklin’s Can”). Readings are made at a
distance using a magnifying eye piece C to help reduce influences of the human body on
the electricity. Examples survive in the Science Museum in London.
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Fig. 3. Second form of insulated
atmospheric electricity collector (from
[9]). The long metal conductor E
protruding through the roof is insulated
by a trumpet-shaped glass support F,
which is heated constantly inside by a
small lamp L via a copper chimney I.
Horizontal bars just above the insulation
hold various electrometers. This 1850
model rests on one of Ronalds’ tripod
stands (mentioned below) and is retained
intact at the Science Museum.

through the night could be seen at
one observation [1, pp. 132, 393-394].

He also built what he called an
electrograph [10], [11], which com-
prised a circular plate driven by a
timepiece (Fig. 4). A track formed in
the resin coating of the plate that var-
ied with the properties of the electric-
ity it received from the atmospheric
electricity conductor. Singer credited
himself in his book with communicat-
ing the original idea to him. The ma-
chine was later adopted at the Royal
Observatory in Greenwich [1, p. 434].
It is also cited in histories of today’s
xerography photocopier [12], and was
described in detail in Tal Shaffner’s



Fig. 4. Ronalds’ electrograph (from [11]). A disk coated with resin revolves at the
desired speed on a clockwork mechanism. Electricity from the conductor heats and
softens the resin according to its sign and intensity. The track is highlighted by dusting
with powder and an impression of the pattern may be made using moist paper.

1859 Telegraph Manual because it was
considered by some to be a step in
the development of electric telegra-
phy [13]. Ronalds himself recorded
that he conceived the idea of using
electricity to transmit messages while
working with the long exploring
wire [5].

B. The Dry Pile and Delineation of
Electromotive Force and Current

It was by now the period 1814-
1816, and this was when much of
Ronalds’ electrical science and engi-
neering was conducted. He had just
been able to hand the family busi-
ness over to his next oldest brother,
and he also had a new mentor,
Jean-André de Luc, who was Reader
to Queen Charlotte in George III’s
court. A more supportive relation-
ship developed with de Luc than
Ronalds managed with Singer, and
Ronalds later reminisced how much
he enjoyed “the society and instruc-
tive correspondence of so warm
hearted, justly celebrated, and truly
amiable a man” [10].

De Luc, among others, had re-
cently developed the dry pile (also

called the electric column), which
became a new focus for Ronalds. It
differed from the Voltaic pile in that
the disks of cardboard or paper sepa-
rating the pairs of dissimilar metals
were not soaked in brine [14].
Ronalds investigated the proper-
ties of the dry pile in two papers in
the 1814 Philosophical Magazine. The
tirst was republished nearly 30 years
later in the Annals of Electricity, Mag-
netism, and Chemistry [15]. In the
second, he used a gold-leaf electrom-
eter to delineate two separate electri-
cal effects he saw. The degree of
divergence of the leaves was the
“intensity.” He also noted the in-
verse of the time taken to diverge,
or the frequency of the divergence/
collapse cycle as the leaves struck the
earthing strips on the sides of the
bottle, which he called “a measure of
the quantity of electricity arriving at
a certain intensity” [16]. By these
definitions, “intensity” and “quan-
tity” are akin to today’s electromotive
force and current. He found that
quantity and intensity both increased
with temperature. The corresponding
relationship under changing humid-
ity was more complex and thus the
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overall relationship between the two
defined parameters was often nonlin-
ear for a dry pile.

He had first made such observa-
tions on intensity and quantity with
atmospheric electricity, and in so do-
ing was monitoring both the poten-
tial gradient and air-earth currents
in the global atmospheric electricity
circuit [1, pp. 411-413], [8]. With at-
mospheric electricity, like the dry
pile, the current is usually extremely
small and the relationship between it
and the potential difference depends
on weather conditions.

Nearly 50 years later he wrote of
his efforts: “I think that those exper"
were the first in which the distinc-
tion between “quantity” & “intensity”
was observed. (These terms have
been ever since much employed)”
[5]. The words certainly became
standard in later decades and, prior
to Ronalds’ work, had already been
used by several scientists in qualita-
tive descriptions of electricity. His
contribution was to enhance the un-
derstanding of the terms by separat-
ing the two phenomena, specifying
their individual measurement using a
common electrometer, and describ-
ing the relationship between them.
Doing so also gave a tangible link be-
tween the familiar static electricity
and the new galvanism.

Another new means of measuring
current—the galvanometer—became
available after Hans @rsted’s discov-
ery in 1820 of a link between elec-
tricity and magnetism. Ronalds was
then able to underline the previous
point: “it is only when frequency is
great that galvanometers manifest a
current” [17]. Thirteen years after
Ronalds published his original paper,
Georg Ohm used a galvanometer to
find his proportional relationship for
a circuit [3]. It was not until the
later decades of the 19th century
that the parameters were formally
teased apart, their physical bases de-
fined, and standard units of measure-
ment developed and adopted [18].

The observation of “quantity”
helped Ronalds to develop an early
(and accurate) appreciation of how
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the dry pile worked. He advised de
Luc in 1815 of his belief that the
electricity was associated with “de-
composition”; “if certain conditions
which allow of a change of state did
not exist electricity could not be
evolved” [19]. (The chemical reac-
tions did not leave a visible trace be-
cause the current was so small.)
De Luc disagreed, replying: “I still
believe that no change of State is
necessary. .. electromotion on the
Electric-column. .. is only owing to
the contact of Zinc and copper” [20].
Singer and Volta both held the same
view as de Luc [2]. It was decades
before the pile’s mode of operation
came to be accepted, with different
groups favoring the so-named “chemi-
cal” or “contact” theories, respectively
[14]. Ronalds did not participate ac-
tively in the debate.

C. Battery-Operated Clock

The major challenge in deploying
dry piles in practice was the variabil-
ity of their electrical properties with
the weather. On the plus side, they
have the remarkable feature of re-
taining their potential difference. At
the Clarendon Laboratory at the Uni-
versity of Oxford, a bead suspended
on a thread swings through attrac-
tion and repulsion between bells at
the opposite terminals of two dry
piles; made in 1840, the chime con-
tinues to work with the original
power source [14].

In early 1815, Ronalds chose dry
piles to maintain the steady periodic-
ity of a pendulum connected with a
ratchet and pawl, and a clock face,
thereby creating and publishing the
first electric clock (Fig. 5). He
trialled various means of supplying
the electricity: his triple aims were
to regulate the exciting force deliv-
ered to the pendulum across a range
of meteorological conditions, while
minimizing mechanical effects that
might jar the smooth oscillation, and
enabling ready adjustment of the
time keeping [21]-[23]. In later
models, the piles were encased in ce-
ment to help shield them from the
atmosphere. He recorded that these

Fig. 5. First battery-operated clock (1815), from [21]. The opposite terminals of the
vertical bank of dry piles A electrify the central pendulum E and discharge it each cycle
through a small air gap at the bob. An increase in electricity is counteracted by larger
amplitude of vibration and additional charge draw-off through the reduced air gap. The
simple clock face D is at the top. Two of these dry piles are held at the Science Museum.

kept time “as regularly at least as any
common clock” [10].

Dry pile clocks were also devel-
oped by Giuseppe Zamboni and his
associates around this time in conti-
nental Europe, although they did not
appear initially to incorporate meteo-
rological or mechanical compensa-
tion [24], [25]. Several of the group’s
later models survive [26]. The first
patent for an electric clock powered
by current was awarded in 1840.

D. Electrostatic Generators
Electrostatic generators were an-
other interest for Ronalds in this pe-
riod. The friction machine was
temperamental, particularly in hu-
mid conditions, but he found that its
reliability could be enhanced by
placing small spirit lamps under the
metal collecting tubes (Fig. 6) [10].

1492 PROCEEDINGS OF THE IEEE | Vol. 104, No. 7, July 2016

His suggestion was published in nu-
merous magazines and books and
heat came to be applied routinely [1,
p- 137].

Next, he built an influence ma-
chine that enabled a small charge
to be amplified semiautomatically
through induction (Fig. 7). It had
three plates, two of which were
fixed in position while the third
swung between them [10]. Wires
earthed the plates or provided elec-
trical contact between them at just
the right points in the cycle for
charge to accumulate. The apparatus
was described in the 1890 text Elec-
trical Influence Machines as being
“very convenient where a constant
discharge of sparks for a consider-
able length of time was required”
[27]. Ronalds had created it to
power his telegraph.



Fig. 6. Reliable friction electrostatic generator (c.1816) comprising a central glass
cylinder and two metal tubes heated by lamps positioned below their supports (from
[10]). A cushion rubs on the glass cylinder as it is rotated and electricity collects on
the metal tubes.

E. Telegraph

The telegraph came to fruition in
summer 1816. By now Ronalds had a vi-
sion for a future electrical age and could
see its first large-scale application:

electricity, may actually be
employed for a more practi-
cally useful purpose than the
gratification of the philoso-
pher’s inquisitive research. .. it
may be compelled to travel...
many hundred miles beneath
our feet... and... be produc-
much

tive of... public and

private benefit... why... add
to the torments of absence
those  dilatory  tormentors,
pens, ink, paper, and posts?
Let us have electrical conversa-
zione offices, communicating
with each other all over the

kingdom... give me materiel

enough, and I will electrify
the world [10].

Accompanying his vision was
a working system buried in a
160-m-long trench and connected to
a suite of telegraphic equipment
(Fig. 8). He used his first form of
electrical insulation to protect the
electrified wire, with sleeved expan-
sion joints overlapping each pair of
glass tubes [10], [28]. Messages were
relayed using a revolving alphanu-
meric dial at each end. The scheme
also incorporated a testing post where
the wire rose out of the ground to
help locate and repair subterranean
line damage. The attention to practi-
cal detail prompted the later tele-
graph engineer Latimer Clark to say
in 1875 that it “might almost serve for
a description of a telegraphic system
at the present day” [29].
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Ronalds also considered what
would be involved in creating a na-
tional telegraph network. He de-
scribed cable protection, redundancy,
and surveillance approaches to en-
sure durability and reliability and
suggested suitable locations for test-
ing posts [10]. The biggest potential
problem for a buried telegraph in his
view, and the one he addressed first
in his risk management strategy, was
signal retardation. He realized that
the wire surrounded by moist soil
with an intermediate insulator re-
sembled a long Leyden jar that could
generate induction and retain the
charge (5], [10].

Notwithstanding his expansive vi-
sion, Ronalds was also very diffident,
particularly in his younger years
(which was perhaps the root of his
difficulties with Singer). It was a big
step for Ronalds to offer up his work
for public scrutiny [30]. Given the
potential importance of rapid com-
munication he advised the Admiralty
of his telegraph, where it was re-
jected on August 5, 1816 as being
“wholly unnecessary” [31]. The pre-
vious year Singer had written in
the Philosophical Magazine that his
battery-operated clock was “an elec-
trical toy” with “very little chance of
becoming at all useful” (after sug-
gesting that a friend of his had given
Ronalds the idea) [32], [33]. With
two inventions of which he was
quite proud being dismissed, Ronalds
decided “to bid a cordial adieu to
Electricity” [10].

Commercialization of the telegraph
began in the late 1830s, by William
Cooke and Charles Wheatstone in
Britain and in the United States by
Samuel Morse. They were able to use
current rather than static electricity be-
cause batteries had recently been devel-
oped that were much longer lasting and
more reliable than the Voltaic pile [28].
They also capitalized on the numerous
discoveries in electromagnetism that
had been made in the intervening
decades. In addition, they borrowed el-
ements from Ronalds’ work—Cooke’s
family, and Wheatstone himself, had
both enjoyed operating his telegraph
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Fig. 7. Influence electrostatic machine (1816) to generate electricity with minimal
manual intervention (from [10]). Plates A and B are stationary and plate C oscillates
back and forth between them, driven by clockwork or, at larger scale, a steam engine.
Electrostatic induction across the plates causes the charge to almost double each cycle,
enabled by earthing or electrical connection through various wires. The electricity is
stored in a Leyden jar (or capacitor) P.

in 1816 [1, pp. 147-148]. Before long,
the challenge of signal retardation
emerged in practice. It was studied ex-
perimentally by Clark and explained

by Michael Faraday in 1854 with the
aid of the same Leyden jar analogy,
as part of what became known as
Faraday’s Law of Induction [34].

Fig. 8. Subterranean electric telegraph system (1816), from [10]. The rotating
alphanumeric dial delivering the messages is housed in the middle cabinet. On the right
is an electrostatic generator and a testing post is shown to the left. Several sleeved
expansion joints are seen along the insulated buried cable. Elements of the system are
on display in the Science Museum.
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II. ALTERNATIVE
INTERESTS (1818-1841)

Ronalds meanwhile had embarked on
a Grand Tour in 1818, and explored
parts of Turkey, the Holy Land and
Egypt as well as mainland Europe. He
delighted in visiting the laboratories
and sites where esteemed electrical
scientists had conducted their work;
these included Luigi Brugnatelli, who
had invented electroplating, as well as
Volta, Beccaria, and Zamboni [1].

He documented just one set of
electrical ~ experiments  conducted
while abroad. Utilizing his second
form of electrical insulation and his
electrometers, he studied atmospheric
electricity in mid-1819 in two novel
situations. His investigations near the
crater of Vesuvius would have been
the first to be made at an erupting
volcano—such monitoring is now per-
formed using remote sensing tech-
niques [35]. During a dry sirocco
wind in Sicily he observed with con-
siderable surprise an essentially single
daily cycle in the potential gradient,
also probably for the first time [1, pp.
135-136], [10]. The double cycle that
had been seen to date in northern
Europe (and continued to be for many
years) is now understood to have
been influenced by smoke pollution.
In the 20th century it was ascertained
through observations over the oceans
that the characteristic diurnal varia-
tion in fine weather and clean air is
single peaked [36].

On his return to England,
Ronalds chose to move into mechan-
ical design and engineering, which at
this stage of the industrial revolution
was already a larger and more anony-
mous world than that of traditional
scientific enquiry with learned publi-
cation [1, Ch. 12].

He first patented two drawing in-
struments in 1825 [37]. One created a
perspective view of an object directly
from drawings of its plan and eleva-
tions. Its initial application was to
help explain his inventions through
detailed illustrations—he always pre-
ferred to hone and then communicate
ideas through drawings and those in-
cluded here are just a small sample of



his work. The second instrument cre-
ated an accurate perspective drawing
by “tracing” a scene or object in life.
In addition, he developed a stand to
support his drawing board, with three
pairs of legs that were hinged to a tri-
angular metal head. An example is
seen in Fig. 3 and it remains the stan-
dard form of portable stand today for
theodolites and the like. He set up a
production facility for his new
inventions and hundreds were sold
[1, pp. 230-235], [38].

The renowned London
makers Holtzapffel marketed and
sold a device Ronalds developed in
1829 as an accessory to their lathes.
It was a slide rest that held a series
of guides, enabling any desired shape
to be replicated exactly by the cutting
tool. Over 50 years after the inven-
tion, the Holtzapffel family’s book
Turning and Mechanical Manipulation

tool

advised that it “contains the germ of
all the turning and carving machin-
ery since so extensively employed for
the mercantile production of numer-
ous fac-similes” [39]. Mass production
of furniture and such items using
steam power had commenced around
mid-century. By 1837 Ronalds was
contemplating using “electromagne-
tism” to drive his own lathe [40].

Other inventions included a uni-
versal joint for horse-drawn carriages,
steam-driven machinery, and equip-
ment for printing, plumbing, fire miti-
gation, surveying, and astronomy.
He published none of them in the sci-
entific literature and so many were
unattributed [1, Ch. 12]. His early
work continued to be remembered
however—the Encyclopeedia Britannica
described nine of his electrical science
and engineering achievements in its
1842 and 1855 editions [41].

III. KEW OBSERVATORY
(1842-1853)

A. Atmospheric Electricity and
Geomagnetism

It was 25 years before Ronalds
was enticed back to his favorite sub-
ject. A public subscription was raised

in 1842 to begin comprehensive at-
mospheric electricity measurement
in London to complement the exten-
sive international study of geomagne-
tism being conducted at the time [1,
p. 329]. A building called the Kew
Observatory was taken on for the
purpose under the auspices of the
large and influential British Associa-
tion for the Advancement of Science
(now the British Science Associa-
tion). Ronalds was well qualified to
establish the observatory and its
equipment and quickly volunteered
his services [42].

At the heart of the new laboratory
was his conductor rod with the second
form of electrical insulation, his elec-
trometers, resin plate electrograph,
and  clockwork-driven  registering
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electrometers [6]. He continued to
improve these instruments and also

developed many new ones.

B. Photo-Recording Cameras
Ronalds’ next electrograph, built
in 1845, utilized the very recent in-
novation of photography and can be
considered to be the first successful
“movie camera.” A timepiece moved
a photosensitive surface slowly past
the aperture of the camera box, cap-
turing an image of the variations of
an instrument to form a continuous
record 24 h per day [43]. He trialled
his two favorite electrometers for
this purpose—the Volta straws and
his modified Coulomb torsion bal-
ance. It is the former that is illus-
trated in Fig. 9. The latter may be

Fig. 9. Photo-electrograph (1845), from [43]. At the center is the horizontal camera box
holding the lens tube and illuminated by a lamp or daylight on the left. Just the tips of
the straws of the Volta electrometer are visible through the arced slit in the aperture
diaphragm on the right. The photosensitive surface travels gradually along the vertical
case, pulled by a line from a clock, and records the changing divergence of the straw
tips over time as a pair of curved lines. Several of Ronalds’ cameras survive in the
Science Museum and their photographic traces are held in various archives.
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regarded as a forerunner to Kelvin’s
renowned quadrant electrometer de-
veloped in the 1860s [44]. Similari-
ties between Ronalds’ and Kelvin’s
the  original
Coulomb device include the use of a

instruments  over
simple suspended metal needle and a
fixed piece in the same plane, both
charged via wire connections, and
the employment of a Faraday cage,
in addition to photo-registration [1,
pp- 389-391].

Ronalds developed further cam-
eras to record atmospheric pressure,
temperature, humidity, and geomag-
netic forces. His suite of equipment
was used in creating a detailed elec-
trical and meteorological data set of
five years’ duration, which was ana-
lyzed and published by his observa-
tory associate [45]. Atmospheric
electricity studies remained a speci-
ality of the Kew Observatory until it
was closed in 1980.

The electrical and photographic
equipment was also supplied to nu-
merous other observatories around
the world and updated models saw
use long into the 20th century [1,
Ch. 15]. His vision was to delineate
potential gradient, air-earth currents,
and their relationships with other
meteorological parameters on a
global scale, and contrast their be-
havior with geomagnetism [46].

The phenomenon now known as
geomagnetically induced current was
seen on British telegraph lines in
1847-1848 during the first sunspot
peak after the network began to take
shape. Ronalds received galvanometer
data from telegraph operators to com-
pare with his observatory measure-
ments and hoped “to elucidate a little
the subjects of atmospheric electro-
magnetism & the Aurora” [5]. Lack of
unfortunately prevented
him from pursuing this work toward a
conclusion. Further disturbances to

resources

the international network occurred
during the next sunspot peak in 1859
and prompted other scientists and en-
gineers to begin addressing the prob-
lem in detail [1, pp. 413-418].

Unlike the earlier decades of his
career, Ronalds was at the hub of

British science in his Kew years. The
quality of his meteorological instru-
ments and observations had quickly
esteem and numerous
influential supporters the
British Association’s membership at
just the same time that the telegraph
was becoming a reality.

attracted
across

IV. LAST YEARS AND
LEGACY (1854-1873)

Retiring from his position as Honor-
ary Director of the Kew Observatory
in late 1853 at the age of 65, Ronalds
returned to the Continent for nine
years, probably in part to regain
something of his previous anonymity.

A. Electric Lighting

One of his areas of interest docu-
mented in his retirement concerned
the reliability of electric lighting. The
carbon arc lamps then under develop-
ment began strongly, but soon flick-
ered and stopped due to rapid and
uneven burning of the charcoal elec-
trodes. For applications like light-
houses where regular pulses of light
were required, Ronalds’ simple sug-
gestion was to disconnect the battery
repeatedly and adjust the electrodes
mechanically in these intervals [46].

The French literature reported
his ideas in 1856 for enabling multi-
ple lamps to run for extended periods
on a single power source. His “elec-
tric candelabra” incorporated auto-
matic means to close off any branch
of the circuit that had been broken
through a failed lamp [48], [49].

B. Recognition

Back in Britain, the successful
completion in 1866 of the transatlan-
tic telegraph cable led to public calls
for Ronalds to be honored formally
as one of the originators of the tech-
nology. It was now exactly 50 years
since his demonstration. He was
knighted in 1870 at the age of 82 [1,
pp. 159-164].

The following year saw the crea-
tion of a professional body in the
United Kingdom for the industry.
The Society of Telegraph Engineers
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(STE) became the Institution of
Electrical Engineers (IEE) in 1888
and is the Institution of
Engineering and Technology (IET).
Ronalds was invited to join the new
society and published a piece in the

now

first volume of its journal. He out-
lined Volta’s early proposal for an
electrostatic telegraph—Ronalds had
discovered it when organizing Volta’s
papers in Como in 1860-1861 at the
request of his son [50].

Ronalds was regarded by the
members as the first of their cohort.
Acknowledging at the STE’s first
meeting the early developers of prac-
tical telegraphy, Ronalds was called
“the pioneer of all” [51]. The inaugu-
ral President, William Siemens,
commissioned a bust of him and pre-
sented it to the Society. The death of
“the father of Electric Telegraphy”
on August 8, 1873 was advised at the
second Annual Meeting [52]. The
society published a biography of
Ronalds in 1880, recording that he
“must always stand as the first of
English Telegraph Engineers” [30].
His early work was again discussed
seven years later:

Mr. Ronalds wrote a paper
on underground telegraphs that
would do credit to any member
of this Society if written in the
year 1887. It is perfectly aston-
ishing how that man’s instinct
saw the various troubles that
were likely to be met with in
the construction of long under-
ground lines. . . it is a pamphlet
that is well worth studying by
everybody here. [53]

Finally, the author of the first
official history of the IEE wrote of
Ronalds in 1930: “Electricity had be-
come a science, but not yet an engi-
neering science. He bridged the gap
that for so long separated tentative
efforts designed to
work efficiently and to endure” [54].

from trials. ..

C. Ronalds Library
Additionally to his various elec-
trical inventions and insights, and in



particular his telegraph demonstra-
tion, Ronalds contributed to the pro-
fession itself. He had sought books
on electricity almost all his life,
with the long-term goal of creating
a library that would “be of as much
use as possible to... persons... en-
gaged in the pursuit of Electrical Sci-
ence” [55]. (He managed his growing
collection using a card catalog, which
has been described in an American Li-
brary Association paper as the first
practical example of what became the
standard library documentation sys-
tem until the digital age [56].)

Ronalds’ library was bequeathed
to the STE on his death. Clark, the
incoming President at the time, ad-
vised that it was “considered without
exception the most perfect technical
(as regards Electricity and Telegra-
phy) library in the whole world”
[57]. Initial trustees included Kelvin
and Siemens as well as Clark. Clark
and Ronalds had collaborated in their
collecting activities in the latter’s last
years and Clark’s library was later
purchased by Schuyler Wheeler and
presented to the American Institute
of Electrical Engineers [58].

The IEE President at the begin-
ning of the 20th century called the
Ronalds Library “the glory of electrical
engineers” [59]. One young man who
had utilized the resources was Arthur
Kennelly, who went on to become an
early Professor of Electrical Engineer-
ing at Harvard and MIT [60]. The
card catalog had been published in
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