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Fully electrified: on Paul Cullen’s  
‘Discovery of Oxygen’ 

Introduction

Cullen’s experiments with water and air play out a paradox: to see the 
sound, and to hear the movement. Used furniture aids the equation. 
Each object participates in corporeal sensations caused by vibration 
and rhythm. Neither a strict installation, nor four autonomous artworks, 
the ‘Discovery’ - part-sculpture, part-assemblage, part-controlled 
laboratory experiment - is a part of the ongoing project Revolutions 
per Minute which began in the early 90s with a series of three installation 
projects and has developed over the intervening years as an accumulation 
of sculptures in which water is circulated and components turned by 
means of electric motors.

Aims And Method

Two constituents in Paul Cullen’s Discovery of Oxygen are in constant 
motion. One is water, which is visible and audible, the other is electricity, 
which is not.

The installation imitates experiment, a home-grown model of a closed 
system which elsewhere I have called ‘practical physics’1. I want to look 
at other models in the history of science in which these constituents 
have played a role in the promulgation of knowledge. Some scientific 
discoveries became accepted through public displays, spectacle and 
even trickery, rather than being confined exclusively to the laboratory. 
Knowledge has advanced in conjunction with the means to disseminate it, 
which in its popular guise included education manuals, illustration, illusions 
and games in what Barbara Maria Stafford has called ‘artful science’.

Water

As an obvious fundamental essential to plant life, water as an integral 
element in landscape design was made more prominent in the great gardens 
of the Renaissance. Water features spurted forth in abundance – the 
fountain, the pool, the rill, waterfalls and cascades – and there was a 
renewed understanding of it as a perpetual source of energy, stimulating  
a new age of inventiveness in engineering and technology. The integration 
of water machines and mechanical devices in gardens was a constant long 
into the Baroque. 

In the late-16th century waterpower and mechanics based on water 
were an important part of European garden design, activating a theatre 
of effects to the delight and intrigue of visitors, including artists and 
inventors. Scientists, too, travelled to these gardens to see their marvels, 
not so much to be entertained as to understand the technology that 
could so control nature. The influence of Francis Bacon was keenly felt.
 



106 F U L L Y  E L E C T R I F I E D

In the Italian gardens, which were conceived as affirmations of power 
and public spectacle, we find a conjunction of sculpture, landscape 
architecture and engineering. The most advanced of these was Pratolino, 
at the Villa Medici, near Florence, which included automata and hydraulic 
instruments such as organs. There were also water- operated devices 
which imitated birdsong, as well as ‘giocha d’aqua’, or water tricks, 
where ‘trip’ flagstones would spray the unsuspecting. 

The one surviving garden from this period, Hellbrunn in Salzburg, includes 
groups of ornamental birds which sing by means of pneumatic bellows 
operated by water power. You can still see fully-functioning mechanical 
figures propelled by water, designed to illustrate a range of trades in 
motion and at work – a knife-grinder, a miller and a potter. The garden 
has an obligatory grotto with automata enacting classical scenes.

Such automata deserve special attention for the way that they combine 
complex mechanics with illusion. The attempt to create a living creature 
through mechanical means was a particular fascination in Europe, suggesting 
the wish fulfilment to create matter from base material (the Golem/
Frankenstein problem). The end of the 18th century saw a number of 
very sophisticated and convincing automata, such as self-playing key-
board instruments and violins, a famous flute player which included real 
skin in its construction, singing nightingales and fully realised dancing 
figures. These were virtuoso constructions, with water as the motor 
often supplanted by newly developed clockwork mechanisms, which were 
thought of as the ‘ghost in the machine’. 

Ernst Bloch considers automata in his study of utopian possibility,  
The Principle of Hope. In the chapter on the evolution of scientific 
knowledge and technology, they make an appearance in various quests 
for invention within pre-scientific systems, such as alchemy, Rosicru-
cianism and Cabbalism, a hangover of the magical, if you like, into the 
late-Enlightenment: “… a mixture of a bit of the Golem legend with the 
metaphor of the clock with which the Baroque is filled”2.

Bloch, like Thomas Kuhn, writes a history of science as a contest of 
competing systems. Regarding the dependency of chemistry on alchemy, 
he considers the former to have been imbued with much of the same 
mystery as the later, chemistry and aspects of scientific method evolving 
in part from the same ‘mechanical-technological language’, if not methods, 
of alchemy3. Indeed, he considers the search for gold in the experiments 
of alchemists as one of the primary impulses of 17th century science, 
establishing a systematic approach to experimentation that crossed 
over to more rational science. Newtonian physics competed at the 
outset with earlier systems just identified. A residue remained, however, 
between the dilettantism common in the practice of scientific experi-
mentation and technology itself, lasting well into the 18th century.  
One can see this in the way electricity came to be widely accepted.
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Electricity

In line with the spectacular character of experimentation prevalent in 
the 18th century, electrical experiments were public and extravagant  
in their effects.

Electricity from the outset had been a business. As Patricia Fara relates 
in her history of its discovery, it is hard to imagine the enormous  
excitement surrounding the first electrical gadgets. “Artificial spiders, 
dancing balls, flaming books, tinkling bells … provided intense fascination 
for adults as well as children”. Wealthy shoppers spent large sums of 
money on experimental apparatus and instruction. There are descriptions 
of tourists travelling to Paris especially for the pleasure, however 
dubious, of paying for the new sensation: electrical shocks. 

One manual for electricity use suggested that to avoid electrical 
charges from lightning storms due to metal pins which were used in the 
fashionable high wigs of the time, women should equip themselves with a 
small chain or wire to be hooked from cap to ground during storms, thus 
channelling the current. It is of note that the poet Shelley was one of 
many notable people who were ardent consumers of electricity. Both 
Locke and Rousseau had written tracts for self-improvement along the 
lines that the sensory organs should be continually exercised. Shelley, 
as one enthusiast of many, used the newly available devices to inflict 
self-induced jolts for his amusement. Thus, of numerous examples in  
his poetry, we get from Prometheus Unbound, itself a fully electrified 
poem, the following:

‘My coursers are fed with the lightning’4

Or later and more thrillingly still:
‘Which penetrates my frozen frame,
And passes with the warmth of flame,
With love, and odour, and deep melody
Through me, through me!’5

In the mid-1700s along the same lines, and in keeping with a horticultural 
perspective, Benjamin Rackstrow, whose business specialised in marble 
busts and garden ornaments, diversified into presenting lectures on 
electricity, He was able to entice customers into his shop with an elec-
trical window display. Visitors could sit in an electrified seat and appear 
to be in a state of beatification. A continuous stream of electrical 
‘fire’ between a brass plate above the head and a glass crown still  
higher simulated the heavenly glow. 

Rackstrow based his commercial display on a similar experiment in Germany 
where a boy – presumably not a volunteer – would stand on a block of 
resin and be electrified until the whole body was bathed in a ‘saintly’ 
glow. In these devices and gadgets one can see, as Stafford has written, 
a mixture of ‘sensory pleasure and intellectual profit’. Domestic gadgets, 
such as that illustrated in  Benjamin Martin’s A New Electrical Machine 
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for the Table, 1755, were produced for the edification and pleasure  
of the upper classes, a commodification of knowledge and technology 
that has come to distinguish capitalist society since. 

Conclusion

The discoverer of oxygen himself, Joseph Priestley6, was an avid  
experimenter with electricity. He published a widely disseminated  
text on the subject written for the lay person. He had great faith  
in the democratising potential of education, which was in line with  
his political views on social revolution. Fara concludes her chapter  
on him: “Experimental discoveries, Priestley and his colleagues taught, 
offered the route for intelligence to rule the world. They hoped that 
scientific achievements would challenge existing governments that  
were based on birth rather than ability. Priestley thundered that the 
English hierarchy has every reason to tremble even at the air pump  
or an electrical machine”.

Addendum 
The idea of the democratising potential of technological and scientific 
expansion is essential to Priestley’s cause. So, too, even J-K Huysmans, 
in his acclaimed and at the time notorious late-19th century novel on 
connoisseurship and decadence, A Rebours, finds a political moment  
in the contemplation of a scientific apparatus. The instrument – a 
replica of a seventeenth century German astrolabe7 –sits on the desk  
of Des Esseintes, the novel’s central protagonist. The model copper 
astrolabe becomes a catalyst for his reverie, a causal chain starting  
at the Cluny Museum, where he bought the replica, taking him to the 
streets of his immediate past and present. This is not the memory, 
however, of intense childhood experiences in the manner of Proust. 
Rather the instrument is a catalyst that leads Des Esseintes to reflect 
on his great disappointment with his age, decrying its self-interest, 
corruption and commercialisation. For Proust the trigger is taste – the 
famous madeleine – whereas it is a scientific instrument and the ocular 
sense, observation, that is Huysmans’/Des Esseintes’ inspiration.
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