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ARCHITECTS AND ENGINEERS

Robert Thorne

The relationship between architects and engineers in the Georgian period is best 
understood in the light of subsequent developments. By the mid-Victorian period, 
architecture and engineering were regarded as two distinct professions capable of 
working together in building design, but just as likely to be at odds with each other. Two major 

London projects of the 1860s illustrated how deep the division between the professions had 
become. As work on the Royal Albert Hall began in 1867, The Builder voiced the indignation of 
the architectural fraternity that its design had been entrusted to a Royal Engineer, H. Y. D. Scott: 
“What we desire, and what we urge most earnesdy, is that a properly educated and qualified 
professional architect be at once associated with Lieut Col Scott in the erection of the building’ ’.1 
To some it seemed that a model of how to proceed was to be found in the assignment of 
responsibilities for the design of the Midland Railway Station at St Pan eras. Many commentators 
have felt that this project epitomised the disjunction between architecture and engineering, yet 
at the time of its completion it was cited as an example of a new kind of alliance: “The harmony 
that is apparent in all parts of this great work is practical proof, if any were wanted, of the 
advantages that accrue from the united working of architects and engineers”.2

The search for terms of agreement between the two professions took place against the 
background of a developing institutional structure on both sides. The Institute of British 
Architects, founded in 1834, added the'prefix “Royal” to its title in 1866. The Institution of Civil 
Engineers had started a good deal earlier in 1818, and in 1847 had ceded part of its professional 
territory to a separate Institution of Mechanical Engineers. There were no rigid barriers between 
these institutions — for instance W. H. Barlow, the Midland Railway’s engineer, lectured about 
the St Pancras train shed to both the RIBA and the ICE — yet as each developed its particular 
subject it became increasingly difficult to maintain good links between them.

Looking towards the 18th century from a mid-Victorian vantage point our principal 
interest is to examine how and why the divergence between architecture and engineering took 
place. Why did the design of certain types of building become a multiple responsibility? Was the 
growth of separate spheres of expertise simply the result of a demand for larger, more complex 
buildings, or can a more precise cause be identified? It is easy to assume that specialisation in the 
building world was bound to happen. Yet from today’s viewpoint, when the divisions between 
the design professions are again in flux, the inevitable persistence of specialisation cannot be 
taken for granted.

The circumstances in which a division of responsibility in building design was likely to 
occur were when one or more aspects of design expanded beyond the range of traditional 
architectural knowledge. That process happened in the early 19th century as engineering ceased 
to become a craft and became a science, requiring skills which few architects had the 
opportunity to acquire. Engineering as a science, embodying a systematically organised body of 
knowledge underpinned by theory, was not at first a product of university research and teaching. 
In London, University College ran intermittent courses in engineering from 1828 onwards, and 
King’s College established a Department of Civil Engineering in 1838, but it was not until the 
appointment of W. J. M. Rahkine to the Regius Chair of Civil Engineering at Glasgow in 1855 
that engineering became a coherent academic discipline.3 By that time, the scientific 
foundations of the subject, based on the use of testing and modelling related to theory, were well
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established; in no sense did Rankine and his successors have to start from scratch.
The ancestry of academic engineering was in practical experience, especially that arising 

from the application of new materials to the unprecedented requirements of new kinds of 
structure. The sphere in which the most critical innovations took place was of course railway 
building, where the main material concerned was wrought iron. Two railway events accelerated 
the adoption of wrought iron. The first was the collapse of the Dee Bridge at Chester in 1847 
which, because of its reliance on trussed cast-iron beams, called into question the long-accepted 
qualities of cast-iron. The Royal Commission on the Application of Iron to Railway Structures, 
summoned as a result of that collapse, issued a report in 1849 which was almost a textbook 
summary of the latest thinking on the structural behaviour of iron. That report was able to take 
account of the second railway-related development of the time, the tests and analytical research 
carried out by Eaton Hodgkinson and William Fairbairn in connection with the erection of the 
wrought iron tubes of the Britannia and Conway Bridges. Their work permitted the erection of 
structures of unprecedented span but, what was equally important, they took the scientific 
aspect of engineering design to a new degree of sophistication.4 It was at that point, more than at 
any earlier stage in the use of iron or other mammals, that engineering slipped beyond the grasp 
of most practising architects.

As a prologue to this ultimate professional separation, there was a period of 90 years or 
more in which the roles of architect and engineer were often combined in one person, and the 
innovatory use of materials sprang from either quarter. The lack of clear-cut professional 
distinctions was symbolised by the membership of the first organised body of engineers. The 
term “civil engineer” came into use in the 1760s to distinguish a new class of consulting 
engineers who were neither military engineers nor (in the narrow sense) mechanics. One of the 
first to use the term was John Smeaton, who in 17 71 played the key part in the foundation of the 
Society of Civil Engineers. The circumstances that helped bring this organisation into existence 
were described in the preface to Smeaton’s engineering reports, which were published by his 
colleagues after his death to provide a model for younger engineers to follow. Broadly speaking, 
the need for civil engineers stemmed from the expansion of industrial manufacturing and its 
dependence upon improved transportation w primarily better river navigation and the digging 
of new canals. In the inflated words of the preface: “Hence arose those wonderful works, not of 
pompous and useless magnificence, but of real utility, which are, at this time, carrying on to a 
degree of extent and magnitude to which, as yet, there is no appearance of limitation”.5 
Engineers involved in the promotion of canal and river projects gathered at Westminster as 
witnesses before the committees for the relevant bills, and it was natural that they should soon 
decide to meet on a more informal basis — “that thus, the sharp edges of their mind might be 
rubbed off, as it were, by the close communication of ideas”.6

Fig. 1. Blackfriars Bridge (1760-69), designed by Robert Mylne, twice Vice-President of the Society of Civil Engineers.
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Fig. 2. Albion Mill, Southwark. (1783-86), designed by Samuel Wyatt with astonishingly bold foundations and interned 
timber-framing.

Although Smeaton and his immediate colleagues were conscious of their emerging 
professional status, they offered a hospitable welcome to their society for many who were not by 
their definition engineers. In its early years, and after it had been reconstituted in 1793, 
membership of the Society was open to those who took an interest in their subject as well as 
those, su-ch as printers and instrument makers, who helped in its development. Two of its early 
members were men whose reputations were as much in architecture as in engineering. Robert 
Mylne was twice the Society’s Vice President and wrote the preface to Smeaton’s Reports. 
Amongst his many projects, his elegant and well-executed design for Blackfriars Bridge, 
completed in 1769 (Fig. 1), plus his work as Surveyor to the New River Company, easily secured 
his right to membership: but in the sphere of architecture, where he was kept just as busy, his 
structural thinking followed the conventions of the time. By contrast, Samual Wyatt earned his 
place in the Society through his interest in advanced forms of building structure. His Albion Mill 
in Southwark (1783-86) was astonishingly bold in its internal timber-framing and its inverted 
arch foundations (Fig. 2). After it was gutted by fire in 1791, Wyatt proposed a fire-proof 
replacement with a cast-iron frame which, had it been built, would have been as innovative as 
any of the iron-framed textile mills of the north.7

The careers of Mylne and Wyatt illustrate how easy it was in the late 18 th century to cross 
the boundary between architecture and engineering or vice versa. But the expansion of work in 
both spheres meant that those who wanted to specialise could do so. Thomas Telford is a 
conspicious example of someone who consciously chose to risk life as an engineer after making a 
successful start as an architect. The switch occurred in 1793, when his St Mary Magdalene, 
Bridgnorth, was under construction and St Michael’s, Madeley, was still at the design stage. His
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Fig. 3. New Tobacco Warehouse at London Dock (1811-14), designed by David Alexander, shows how much of the 
construction an architect could control if he felt able to.

appointment that year as the General Agent to the Ellesmere Canal introduced him to the 
exciting world of canal building which he relished. As he later reflected, “the profession of a 
Civil Engineer has opened a much wider field, and to me a much more agreeable pursuit”.8

Telford was conspicuously not a member of the Society of Civil Engineers, probably 
because of personal differences between himself and John Rennie, but he was eventually drawn 
into the process of professional organisation. Although the Society included representatives 
from quite a wide range of people, it was essentially an exclusive club, maintaining connections 
within a narrow circle. Resentful of its failure to help younger engineers, H. R. Palmer, one of 
Telford s assistants, started the Institution of Civil Engineers in 1818, which two years later 
persuaded Telford to become its first president. Under his care, it developed as a body devoted 
to the exchange and publication of engineering knowledge, one in which conviviality took 
second place to the reading of learned papers. In 1827, Telford proudly referred to the 
Institution as “now numerous and respectable”.9

In its early years, the Institution of Civil Engineers set its conditions for membership 
generously wide. Yet its success marked a further stage in the emergence of separate professions 
for architecture and engineering. The chief topics of debate amongst engineers — canals, 
harbour works, drainage and various types of mechanical engineering — only occasionally had 
an architectural aspect to them, with the result that architects of the generation after Mylne and 
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Wyatt were less likely to contribute. But at the same time, they did not yet feel the need to defer to 
engineers when they turned to using materials in a structurally inventive way. When it came to 
handling cast iron, architects as temperamentally different as John Nash and Daniel Alexander 
seemed to have felt confident that they knew what they were doing. Nash left no-one in doubt 
about his self-assurance. He began to rely upon iron in his designs from the 1790s onwards, 
most notably in giving concealed support to the domes and minarets which he added to the 
Royal Pavilion at Brighton in 1815-22. “The Architect”, he claimed, “ought to be the most 
competent judge of the form of the castings he requires and their application and strength.”10 
There exists no similar account of David Alexander’s opinions, but the drawings which he made 
for the new Tobacco Warehouse at London Dock, and the building that resulted (1811-14), show 
a romantic enthusiasm for the architectural application of iron. (Fig. 3) The roofs of the 
warehouse are timber queen-post trusses supported on a network of bifurcating cast-iron struts 
springing from cruciform columns. Alexander’s attention to the detail of the adjustable 
connections, as well as to the overall effect, shows how much of the construction an architect 
could control if he felt able to.11

That confidence began to fade in the 1820s and 1830s, though without a debate or 
struggle to mark its passing. In projects of the 1820s, architects less cocksure than Nash turned to 
engineers or iron founders for help in sizing their ironwork. Philip Hardwick left it to his 
founder to calculate the size of girders to be used in the Dock House at St Katharine’s Dock

(Interior of Marshall’s Flax-Mill.]

Fig. 4. Marshall’s Mill in Leeds (1838-43) was designed by the engineer James Combe, while the front office block was the work 
of the architect Joseph Bonomi.
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(1827-28) and Sir Robert Smirke, despite his extensive knowledge of construction, relied upon 
the engineer J. U. Rastrick to design the 37ft beams above the King’s Library at the British 
Museum (1824-25). From such beginnings it was not many years before a more explicit division 
of responsibility began to be evident. For instance, at Marshall’s Mill in Leeds (1838-43) the 
ingenious features of the single storey mill — its wide groined arches supported on cast-iron 
columns and its underfloor power supply and heating — were devised by the local engineer 
James Combe, leaving to Joseph Bonomi the detailing of the scholarly, but structurally less 
interesting, frontage office block. (Fig. 4).12

The attribution of responsibility in these cases is based on annotations on the architect’s 
drawings or on published descriptions. It is not always so easy to identify what consultations 
took place during the evolution of a design, or how the work was allocated. Although engineers 
advanced further than architects along the path of professionalisation during the Georgian 
period, their roots in mechanics and millwrighting classed all but a few of them as being beneath 
gentlemanly status. The close association that many had with iron founding or contracting 
seemed to the eyes of contemporaries to confirm their inferior position. The example of Richard 
Turner, the maverick Dublin ironfounder, whose daring use of wrought iron at the Kew Palm 
House (1844-48) was introduced under the cover of Decimus Burton’s name, is an instance of 
how architects maintained their leadership in design, however much they relied upon other 
talents.13 The split in the professions which we have traced only occasionally resulted in a 
partnership of equals in building design. Though architects gradually lost touch with advances 
in structural method, they still laid claim to primacy in the building world.
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