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Preface and Acknowledgements 

Preface 
In the world of Chemistry, and for the 

explosives industry in particular, 1996 is a 

notable year. It is the centenary of the death 

on 10 December 1896 of Alfred Nobel, the 

founder both of the modern explosives 

industry, and the internationally famous Nobel 

Prizes. It is also the one-hundred and twenty­

fifth anniversary of the foundation by Nobel of 

the Ardeer factory, which was the United 
Kingdom's first Dynamite factory. In addition, 

it is the seventieth anniversary of the formation 

in 1926 of the giant chemical company, 
Imperial Chemical Industries (ICI), the 

ultimate achievement of the company which 
Nobel had founded on the west coast of 
Scotland fifty-five years earlier. 

Today, such is the international fame of Alfred 

Nobel that the learned Societies associated 

with Chemistry and the Science and 

Technology of Explosives in the United 

Kingdom deemed that they should pay proper 

tribute to the great man on this unique 

occasion by holding a conference on the 

Science of Explosives and a banquet in his 

honour on the day of the centenary which, 

coincidentally, is the day on which the year's 

Nobel Prizes are to be presented in Sweden. 

Through the publication of this book, the 

Royal Commission on the Ancient and 

Historical Monuments of Scotland 

(RCAHMS) and leI Explosives wish to take 

the opportunity that the Nobel Heritage 

Conference offers to pay their own modest 

tribute, thereby acknowledging the debt that 
Scotland, the United Kingdom and the World 

owes to Alfred Bernhard Nobel. 
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Figure I : Paiulillg a/ lhe 
Ardeer Fa clOl )' by Hew )' 
Rushbury, R A, published 
by ICI ill 1958 (C 47356) 



In 1871 , Alfred Nobel brought the newly-born 

high-explosives industry to Britain, 

establishing with the backing of Scottish 

entrepreneurs, the country's first Dynamite 

factory at Ardeer on the west coast of Scotland 

in Ayrshire [Figure I] . Ardeer grew to become 

the largest explosives factory in the world, and 

as well as being one of the principal driving 

forces behind the creation ofICI in 1926, 

transformed the surrounding area, leading to 

the expansion and prosperity of the 

neighbouring towns of Stevenston, Saltcoats, 

Kilwinnning, Ardrossan and Irvine. 

In addition to the immense local economic and 

social importance of Ardeer, the factory has 

played a major part in the continued prosperity 

of No be Is Explosives and rCI as a whole. The 

development of a wide range of high 

explosives has revolutionised the mining and 

engineering industries, thereby not only 

helping to supply industries throughout the 

world with essential minerals and raw 

materials, but also assisting vital 

infrastructural projects such as harbours, 

canal s, railways, roads and water and 

electricity supplies . As a major research centre 

for ICI, Ardeer has also developed a 

bewildering range of new, non-explosives 

products, spawn ing new divisions of the 

company. 

As the end of the millennium approaches, so 

Ardeer's fortunes have gradually declined, a 

trend recently accelerated by the rapid 

contraction of the British deep coal-mining 

industry. In add ition , changes in the pattern of 

international trade of high-explosives, and 

competition from alternative products, have 

led to the rationalisation and closure of large 

parts of the factory. 

In order to ensure that the immense 

contribution of Ardeer is recognised, and that a 

proper record is retained of the ach ievements 

and history of the factory, ICI Explosives is 

working closely with the RCAHMS and the 

Scottish Record Office. In addition to 

selective survey work within the factory, 

attention is being paid to the collection and 

safe storage of historical arch ive material. 

Introduction 

As well as paying tribute to Alfred Nobel in 

this centenary year, the purpose of thi s book is 

to acknowledge the conh'ibution of the Ardeer 

factory both to the local area and the world as 

a whole. In so doing, the book relies upon a 

blend of hj storical material retrieved from ICI 

Explosives arch ives at the factory, and from 

recent survey activities carried out by 

RCAHMS since 1990. 

Although this is essentia lly a simple story, 

some of the terms used are unavoidably 

technical. A glossary has therefore been 

compiled to assist with some of the more 

specialised terminology, and is situated 

alongside a bibliography containing reference 

sources at the end of the volume. 
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A Brief Introduction to Explosives 

The Industrial Revolution of the 18th and 19th 

centuries saw the birth of the modern age of 

technology, the key to which is power. Within 

this millennium, power has been obtained from 

the movement of water and air, from the sun, 

and from a variety of fuels ranging from coal, 

oil and gas to plutonium. Within this array of 

power sources, that obtainable from chemical 

energy in the form of high explosives 

continues to be one of the most dramatic. 

However, despi te the apparent sophistication of 

modern exp losives, it is important to recognise 

that this energy is fundamentally a form of 

Fire, the oldest form of energy known to man. 

The science of the explosives technologist, in 

principle, consists of taking thi s combustion 

reaction and speedi ng it up to the point where 

it takes place faster than the speed of sound 

and, in the process, produces a high-intensity 

shock wave which can be used in mining and 

for a wide variety of engineering purposes. I 

The first step towards an explosives 

technology was taken thousands of years ago 

when it was accidentally discovered that 

certain solid materi als (nitrates) could replace 

the oxygen gas in air within the combustion 

process, and that such solid mi xtures, when 

ignited and confined, reacted violently with 

devastating effect. This discovery was made 

without any knowledge of the 'riotous' 

chemistry involved, the resulting explosives 

evolving into what was referred to as 

blackpowder. 

The exact origins of blackpowder are unclear, 

although it was reputedly invented by the 

Chinese, possibly over 3,000 years ago. One 

of the first clear references to the practical use 

of blackpowder was that of Marcus Graecus in 

the 7th century AD, who recorded its use in 

crude rockets as siege weaponry. The first 

recorded use for blasting in mining or 

quarrying, however, is not until as late as the 

seventeenth century. 

Prior to 1860, the use of chemical energy as a 

means of reducing the physical workload in 

mining and civil engineering projects was 

limited to those tasks which could reliably be 

performed by blackpowder, which, being a 

reaction between two separate chemicals, 

burns to detonation and is, by that definition, a 

deflagrating, low explosive . The breakthrough 

to modern detonating high explosives came 

with the discovery by the Italian chemist 

Ascanio Sobrero in 1846 of a chemical entity 

which could replace the low explosive mixture 

of chemicals with a single molecular 

substance, N itro-glycerine. 

For Sobrero, the damage to his laboratory 

fo llowing his discovery of Nitro-glycerine 

demonstrated both the power of the substance 

and its hazardous unpredictable nature. The 

dangers associated with handling Nitro­

glycerine, and the difficulty of achieving a 

reliable, effective and deliberate detonation, 

subsequently ensured that it remained a 

laboratory curiosity for many years. 

It was the work of the Nobel family that was to 

bring about its transformation into an 

exploitable commercial explosive. This was 

made possible by what was probably the 

greatest single development in the history of 

high explosives, when Alfred Nobel invented 

the detonato r. Its initial form comprised 

blackpowder in a sealed tube, which acted as a 

comparatively safe and reliable means of 

initiating detonation in the main charge of 

nitro-glycerine. 

After 1864, therefore, the availability of 

detonators permitted the use of Nitro-glycerine 

as ' Blasting Oil ' for a wide variety of uses. 

However, it was extremely sensitive, very 

hazardous to transport, and particularly 

dangerous to handle in cold conditions. In 
addition to catastrophic accidents that occurred 

during its manufacture, disaster frequently 

struck when in transit, or during its use on site, 

where it proved to be awkward to apply (being 

a liquid). In many countries, the manufacture, 

use and transport of Nitro-glycerine was 

viewed with alarm, and was banned by law. 

The key to the successful exploitation of Nitro­

glycerine was therefore the development of a 

means by which it could be made safe to 

transport and to handle, and it was again 

Alfred Nobel who achieved this in 1866, with 

his ingenious discovery that by mixing it with 

an ' infusiorial earth' called Kieselguhr, it 

could be handled and applied entirely safely. 
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In doing so, Nobel had created the first and 

perhaps the most famous of high explosives, 

which he named ' Dynamite ' after the Greek 

word 'dynamis', meaning power. The term 

' Dynamite ' has since become almost 

synonymous with explosives. 

Taming the dangerous properties of nitro­

glycerine by absorbing it on the inert 

kieselghur suffered from the disadvantage that 

it also reduced the power of the explosive. 

This Nobel sought to rectify by using nitro­

cellulose (itself an explosive) to replace the 

kieselguhr as an absorbent, the combination 

eventually producing 'B lasting Gelatine' in 

1875, which remains even today, the most 

powerfu l and waterproof commercial explosive 

available. 

Dynamite itself was gradually superseded by a 

range of explosives the power and brisance of 

which was varied by mixing varying quantities 

of nitro-glycerine with fuel/nitrate mixtures, 

leading to the emergence of the tlu"ee broad 

classes of Powders, Semi-gelatines and 

Gelatines. This technique enabled the 

production of a range of tai lor-made 

exp losives with specific powers and velocities 

of detonation to suit the varied requirements of 

the civil and mining engineer. Examples 

include highly brisant explosives for working 

hard rock blasting such as tunnelling, and less 

brisant explosives for blasting coal and 

decorative stone where a more gentle heaving 

action is required. 

One important range of specialist explosives 

was 'Permitted Explosives' , which were first 

recognised in 1896, and were designed for safe 

use in gassy coal mines where there was a 

danger of explosion due to the presence of 

methane gas and coal dust. Permitted 

explosives are lower-powered explosives 

comprising smaller percentages of nitro­

glycerine and containing flame-suppressants 

designed to inoculate the gassy atmosphere 

and minimise the risk of accidental 

explosions. 2 

Inevitably, Nitro-glycerine was seen as having 

great potential for use in propellants, and 

Nobel's fourth major development involved the 

invention of improved propellants. Applying 

the same principles as in blasting gelatine, but 

increasing the quantities of nitro-cellulose and 

adding camphor, he produced a Nitro­

glycerine based propellant which he patented 

in 1888 under the name of 'Ballistite'. Nobel 's 

work stimulated investigation by others into 

variations on these principles, resulting in the 

development of Cordite which he believed 

infringed his patent rights for Ballistite. 

Unfortunately, the wording of his original 

patent specification led to an adverse decision 

in an ensuing court case . The experience 

moulded Nobel's opinion oflawyers, about 

whom he said, 

'Lawyers have to make a living and can do so 

only by inducing people to believe that a 

straight line is crooked. This accounts/or 

Fig ure 2: Illustratioll 

sholVillg brallds oj No bel 
car/ridges oj blas/illg 
explosives (No bel s 
Explosives 190 7. C65817) 



? 
1242 

183 1 

1832 

1838 
10AC 
lO"'tJ 

1847 

186214? 
1863 

1866 

1871 

1875 

1885 

1888 

1896 

their penchant fo r politics where they can 

usually find everything so crooked enough to 
delight their hearts ' . 3 

Despite this setback, Cordi te manufac ture later 

emerged as a significant activity at Ardeer, 

particularly during the war years. 

In summary, it is clear that the cri tical period 

of development occurred in the 50 years 

between 1846 and 1896 (see table below). 

After Sobrero's discovery of Nitro-g lycerine in 

1846, a sequence of other inventions, 

including, TNT and Picric Acid were also 

immensely significant, but Nobe l's detonator, 

Dynamite, Blasting Gelatine and propell ants 

had the greatest impact, especially outs ide the 

mili tary sphere. 

Indeed, it is the development of blasting 

explosives for which Nobel is most fa mous. 

Through his inventions, he revolutio ni sed the 

Blackpowder 

Bacon Gunpowder 

Bickford Safety Fuse 

Braconnot Nitrated Starch (Xyloidine) 

Pelouze Nitro-cellulose (Pyroxyline) 

Schonbein Guncotton 
Sobrero Nitro-glycerine 

Nobel The Detonator 

Wilbrand TNT 

Nobel Dynamite 

Sprengel Picric Acid 

Nobel Blasting Gelatine 

Vielle Nitro-cellulose Powder 

Nobel Ballistite 

Permitted Explosives 

mining and civil engineering industries, 

heralding the beginning of the modern 

explosives era. Today, the use of sophisticated 

explosives and devices arising from hi s 

pioneering work has, in addition to world-wide 

use in the mining and quarrying industries, 

been extended to embrace an immense variety 

of engineering applicati ons. These include 

civil infrastructure engineering operations of 

all kinds; underwater blasting operations; 

seismic exploration and exploitation of oil and 

gas reserves (both onshore and offshore); 

explosive shaped cutting charges; explosive 

bolts; explos ive welding and metal fo rming; 

explosive fire-suppressant safety systems; 

aircraft pilot ejector seats; automobile pass ive 

restraint systems (air bags! ); and the Space 

Programme (both for lift-off and in-flight 

control systems). 
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Oil Ier parI a/Test Range at 
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Pla le I: Porlrail oj AIJred 
Nob el. 1833-1896 

(I C I Explosives, C62967) 

Alfred Nobel [Plate I] was born in Sweden in 

1833, much of his childhood being spent in 

comparative poverty and poor health .s When 

four years old, his father Emmanuel, himself 

an engineer and inventor of note with an 

interest in explosives, was forced by straitened 

circumstances and eventual bankruptcy to 

emigrate to Finland and then to Russia. At 

first, Alfred remained with his family in 

Sweden facing a desperate struggle to survive, 

but at the age of nine, his father's fortunes had 

revived sufficiently for the family to join their 

father in Russia. Seven years later, in 1849, 

Alfred was sent to the USA to study under 

John Ericson, the famous Swedish engineer, 

returning four years on to resume the family's 

experiments with explosives. However, 

tragedy struck in 1864 when his youngest 

brother, Emil, was killed at the age of20 in an 

explosion at his father's experimental 

workshop in Heleneborg during early attempts 

to manufacture Nitro-glycerine. Although his 

father never recovered, the tragedy failed to 

deter Alfred, who continued his pioneering 

work with Nitro-glycerine. 

It is often not realised that as a result of this 

disturbed childhood, Nobel had little or no 

formal education. There was no Swedish 

school in St Petersburg, and the laws in Russia 

Alfred Nobel (1833-1896) 

coricerning immigrants were very strict at the 

time, preventing Nobel from attending fonna l 

school and university. In spite of this, he 

became an inventor of outstanding abi lity and 

was responsible for over 355 inventions,6 

including not only the explosives, detonators 

and propellants for which he is internationally 

renowned, but also such materials as celluloid 

fi lm and artificial silk, and also biochemical 

studies ofblood. 7 In addition, he established 

and controlled fifteen major manufacturing 

companies throughout Europe and the United 

States before he had reached the age of forty 

(see table below). In the process, he covered 

enormous distances in a travel schedule of 

which a modern business man would be proud, 

and all this in an era without motor cars or 

aeroplanes . 

NOBEL FACTORIES 1865-73 8 

Sweden (Winterviken) 1865 

Germany 1865 

Notway 1866 

Austria/Czechoslovakia 1866 

Finland 1870 

Scotland 1871 

France 1871 -

Spain 1873 

Switzerland 1873 

Italy 1873 

Portugal 1873 

Hungary 1873 
~ 

Nole Ihal Nitro-glyceril/e mal/I/Jacltlre was 

patel/ted in Ihe USA ill 1865 alldJirsl produced by 

Ihe US Blaslillg Oil Company oj New Jersey. 

Dyl/amile was palented in the US ill 1867 al/d 

malluJaclured by the Giant Powder Ca. in 1870. 

bill 1I0t ullder Ihe Nobel banller. 

Much oj the world expallsion that occurred after 

1873 was under the auspices oj Nobel s Explosives 

CompallY (Scot/alld), alld illeluded major 

estoblishmenls in South Afi'ica, COllado. Japan 

and Belgium 
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He had managed, meanwhile, to teach himself 

six languages, and was fluent in three. Hi s 

methods in these achievements were unusual , 

and provide an insight into the dedication and 

determination to achieve perfection which was 

to rule his life. For example, he perfected hi s 

command of French syntax by trans lating 

Voltaire into Swedish and then translating it 

back into French in order to compare hi s 

understanding of idiomatic French with that of 

the author. 

As hi s exercises with Voltaire suggest, Nobel's 

intellectual interests extended well beyond the 

sciences, embracing literature. Indeed, he was 

a poet of some merit, writing some remarkable 

verse at an early age, later diversifying into 

drama, writing a three-act play. Although 

these works were not published, he never lost 

his love of literature, and was writing a book at 

the time of his death in an attempt to achieve a 

lifetime ambition of becoming an author. 

It is through these interests that it is possible to 

see the roots of his legacy of international 

Nobel prizes for Peace, Physics, Chemi stry, 

Medicine and Literature.9 However, his genius 

was at a very basic level, lying not in 

fundamental discoveries, but as an intensely 

practical experimenter with an extraordinary 

ability to find simp le solutions to other 

people's problems. He was fuelled by an 

insatiable curiosity and imagination, his 

approach being well encapsulated in his own 

words, ' IfI have a thousand ideas in a year and 

only one turns out to be good, I'm satisfied '.iO 

Nobel never married and never settled down, 

wandering from country to country, acquiring 

the name of 'The Richest Vagabond in 

Europe ' . I I He was a lonely man who never 

seemed to make any rea l friends. He had, 

however, a close affinity with Scotland, and it 

was in Glasgow that he found the kindred 

entrepreneurial spirit that enabled him, at the 

age of 37, to overcome the obstacles that had 

hindered his attempts to establish his industry 

in the United Kingdom, establishing the 

British Dynamite Company's factory at Ardeer 

on the Firth of Clyde in 1871 . 

During hi s lifetime, Nobel saw his infant 

company ri se to greatness and transform the 

bleak and then sti ll sparsely populated area of 

the tlu'ee towns of Stevenston, Kilwinning and 

Saltcoats into a burgeoning hive of industry 

and acknowledged business excellence. By 

the time of his death in 1896, his Scottish 

company was supplying one tenth of the 

world's need of explosives, and was growing to 

dominate the world of explosives in terms of 

export, research and development. '2 

Plale 2: General vielV oJ 
origina l Arc/eel' Faclory 
ji-Olll Nitro-glycerine Hill, 
circa 1880. sholVing boiler 
a l1 d eng ine hOllses, lIitric 

acid p Ial/ I, and LuckllOlV 

Colliery in background. 
There were (J number of 
colliery shafts lVithin the 

.factolY (ICI Explosives. 
C62968) 
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The Birth of Ardeer 

Unlike most inventors, Alfred Nobel combined 

technical creativity with commercial flair, and 

both to a very high degree, A lack of capita l 

proved to be no hindrance, and having 

borrowed it, he had within a few years founded 

an internationa l group of Dynamite compan ies 

in Scandinavia and Germany. He then turned 

hi s attention to the Un ited States of America, 

Great Britain and the rest of Europe.13 

Although potentially very lucrative, Nobel 

found Great Britain the most difficult of 

countries in which to dea l, mainly fo r political 

reasons re lating to safety legislation. After 

serious accidents with Nitro-glycerine in 

different parts of the world, the British 

Government emu lated other countries such as 

Belgi um, passing an Act of Parliament in 1869 

which forbade, ' .. .the manufacture, import, 

sa le and transport of Nitro-g lycerine and any 

substance containing it within Great Britain.' 

Nobel spent two frus trating years before he 

was able persuade the authori ties of the 

efficacy and safety of Dynamite, inducing a 

reluctant easi ng of the sh'ict regulations, 

although even then he was unable to obtain 

permission to establi sh his business in 

England . EvenhIa lly, he turned to Scotland 

[Figure 3], where he found a receptive group 

of entrepreneurs . With their he lp, principally 

ass isted by John Downie of Fairfie ld 

Sh ipbuilding who became Manager and 

Secretary, he set up a company and a factory 

site at Ardeer in Apri l 187 1 with the rights to 

work his patents under the name of The British 

Dynamite Company. 

17 



The factory [Plate 2] was designed by Dr P A 

Liedbeck, the engi neer who managed Nobel's 

first factory at Winterviken in Sweden, and 

therefore benefited substanti ally from the 

experience a lready acquired from Nobel's 

earlier establishments . The equipment 

installed was a considerable improvement on 

the early systems, particularly with respect to 

the glycerine nitration and Dynamite 

cartridging processes. Indeed, the batch 

nitrati on process with its one-legged stool (to 

prevent the operator from falling asleep and 

fai ling to detect potentially fata l rises in 

temperature) is now almost a Logotype for 

Dynamite manufacture [Plate 3]. The first 

1,500 Ib charge of Nitro-glycerine was 

produced on 13 January 1873 , and the first 

batch of Dynamite mixed later that year. Four 

Plate 3: Early illllstra tion 
showing nitro-g lycerine 

lI i trator and opera'o /~ sat 

all aile-legged stool. Th e 
process of nitrating 
g lycerine is exotherm ic. 
creating heal, alld requ i red 
th e circulatioll a/cooling 
!Vater to maintain a saf e 
temperature. The one­
legged stool was therefo re a 
safety device designed t o 
prevent the operator /ro m 
fa lling asleep , thereby 
ensuring that he paid cl ose 
attention 10 the 
thermometer (ICI 

Explosives, C65821) 



P la te 4: Detailed view 
ins ide Dy namite Mixing 
Ho use showing hand­
mixing, circa 1880. Dll e oj 
No bel s greatest inventions 
was the crea tion oj 
Dy namite by mixing 
nitro-g lycerine on 
abs orbent earth known as 
kieselgulll: a process which 
trallsJormed the 
nitro-glycerin e ji·om an 
extremely hazardous oily 
liquid ill to a saJe high 
exp losive. Prior to the 
introduction oj mechanised 
mix ing. the production oj 
high explosives [rom 
nitro-glycerin e involved 
hand mixing. as shown here 

(IC I Explosives, C47086) 

Pla t e 6: View oj SS Lady 
Gert rude aild SS Lady 
Do ro thy, both explosives­
carry ing s teamers 
belollging to Nobel s 
Explosives , circa 1925. 
Muc h oJArdeer's 
prod uction was destined Jor 
exp o rt, and evell Jo r British 
ma rkets, the saJest and most 
efJic ielltmealls oj trallsport 

was by sea (ICI Explosives, 
C65562) 

yea rs later, the name of the company was 

changed to become the Nobel's Exp los ives 

Company. 

The kiese lguhr with which the N itro-glycer ine 

was initially hand-m ixed to produce Dynamite 

[Plate 4] was fo und principa lly in Germany 

and Scotland. Potentia l sources inc luded the 

diatomite deposits at Loch Cuithir on the Isle 

of Skye, but depos its in Aberdeensh ire were 

eventually preferred." The supply of ac id for 

the nitration process was first obta ined from 

the Westquarter Chemical Company near 

Fa lkirk (later to become Nobel's detonator 

factory) , one of whose partners, McRoberts , 

j oined the Briti sh Dynamite Company in 1874, 

becoming Chief Chemist and eventua lly 

Manager. McRoberts' name has since become 

synonymous with the des ign of early ge latine 

mixing and cartridging machi nery, some of 

whi ch is still in use today. 

The company prospered during the 1880s, 

developing an impressive overseas trade, and 

had by the time of Nobel's death become the 

largest exporter of explosives in the world. 

This had been achieved through the 

d iversifica tion into and deve lopment of new 

products, inc luding B last ing Gelatine (1 879), 

Ge lignite ( 188 1), Ba ll istite ( 1887), G uncotton 

( 1892) and Cordite ( 1895) . Product ilUlOvation 

was parti cularly significant in the f ie ld of 

safety explosives for use in dangerous gassy 

coa l mines, underwater explos ives and devices, 

new types of detonato r, detona ting fuse, safety 

fu ses of a ll va rieties, and prope llants. 

The factory continued to grow after Nobel's 

death, expanding from the orig ina l 100 acres 

(40 hectares) to over 2,000 acres (over 800 

hectares, or over 3 square miles), the number 

of employees swe lli ng from 50 to a peak of 
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13,000. The range of manufacturing act ivities 

also grew rapidly, eventually satisfying all its 

own requirements for gas, ac ids, ammonium 

nitrate and other components [Plate 5), 

importing on ly the very basic of raw materials, 

and having an enviable independence from 

outside contract trades. The infrastructure was 

equally impressive, the site having its own 

power stat ion, road and narrow-gauge railway 

networks, and direct national rail links and 

marshalling yards. In later years, new 

production capacity for the manufacture of 

blackpowder, safety fuse and detonators 

expanded the factory sti ll further. 

The export trade was greatly facilitated by the 

acqui sition of the harbour facilities at Irvine 

with quayside-loading for coasters. The sea 

access was fully exp loi ted first by the labour­

in tensive process of loading from the beach 

in to the sa iling vessel , 'The Jeannie ' (named 

after McRoberts ' wife). In subsequent years, a 

succession of exp losives steamers was 

acqu ired or buil t to serve overseas trade, each, 

with one exception, named after the wives of 

company dignitaries, and included The Lady 

Gertrude Cochran, The Lady Tennant, T he 

Lady Anstruther, The Lady Dorothy, The Lady 

McGowan, and The Lady Helen [Plate 6, page 

19). The exception was a boat eventually 

named after Alfred Nobel himself, but not in 

hi s lifetime because he protested that a ship 

was a ' She ' and not a 'He ', adding that, ' ... she 

is in any case much too elegant to be named 

afte r an old wreck like me.' 15 

In due course, Ardeer became the centre of 

excellence in exp losives research,16 and later 

the research centre for ICI, spawning entire ly 

new divisions of the company. The brief list 

below provides a rough idea of the huge range 

of other products that have emanated from 

Ardeer during its 125 years of production: 

Leather C loth; Nitro-cellulose Automotive 

Paints; Benzyl Cellulose; Celluloid Films; 

Ethers and Esters of Cellulose; Methyl 

Cellulose Ethers - Ce llofas; Edible Derivatives 

of Cellulose - Edifas ; Glycerine Fermentation; 

Methane Gas Production by bacterial 

decomposition; B iochemical Development in 

moulds; Diesel Improvers; F lexel Heating 

Films; Acry lics; Melinex Films; Ardil Fibre -

artificia l wool;17 Pesticidal Smokes l8 -

(Ganunexane). One of the most important 

parts of the factory was the Library, at the 

heart of which were the filing cabinets 

containing the index cards linking references 

to reports , technical books and j ournals for the 

benefit of the company 's research chemi sts 

[Plate 7). 

Plate j: View wi/Mil Ard eer 

Fac /ory o{ni/ric acid pla nt. 
with nitro-glycerine hill to 
right ill background, and 
gas works in foregro lllld~ 

circa 1880. 

(ICI Explosives, C62977) 



Plate 7: interior view 
w it hin the Library at 
A rdeel; ShOlVillg Ih e Illdex 
Cards, All llelle Kelly 
( Info rmalioll 0fficel), alld 
Sh e ila Conway (former 
Records alld Reporls 
0ffiGel), 1995, (RCA HMS, 
C64396) 

Fig ure 4: Arlis l S 
impression of the air raid 
by t he Lllftwaffe i ll May 
194 1. all Ihe lIighl, Ihe 
fac l ory escaped serio liS 

harm, s lIfferillg lillIe 
dam age alld olle/alalily 
(Ca mpbell Howie) 

Even the shortest of histories of Ardeer would 

not be complete without mention of its greatest 

asset - its workforce. Success ive generations 

of Ayrshire people have been Dynamite men 

and women, and have taken their expert ise all 

over the world. It was teams from Ardeer that 

built and commissioned plants in India , the 

Philippines, Hong Kong, and more recently, 

Ghana and Thailand. Ayrshire people have 

therefore taken their traditions and Scottish 

humour to these and other di stant pa rts of the 

world, often leaving behind a curious blend of 

cultures, more often than not inc luding Burns 

Suppers, to become a part of local fo lklore. 

It was inevitable that Ardeer played a very 

substantial role during the Second World War 

when, between Ardeer and the nearby Royal 

Ordnance and Mini stry of Defence facto ries at 

irvine, Bishopton and Powfoot, the West of 

Scotland had some 30,000 of its people 

engaged in active support of munitions 

production for the war effort. Its importance 

was clearly recogni sed by German military 

intelligence, as is confirmed by Luftwaffe 

photographs taken in January 1941 [Plate 8]. 

It is therefore surprising that only one air raid 

was effected, causing remarkably little real 

damage [Figure 4]. This occurred on 7 May 

1941 , the bombers apparently locating the 

factory by fo llowing the firebox of the steam 

locomotive pulling the nightshift workers' train 

as it approached the site. Perhaps the greatest 

concern was caused by some incendiary 

bombs, which set light to the vegetation, the 

blaze subsequently be ing contained, during the 

course of which one life was lost. Fortunate ly, 

the hi gh-explosive bombs that found their 

target fa il ed to explode, and after they had 

been located, disarmed, and removed, workers 

at the factory were invited to see them for one 

pelmy a time, the proceeds being given to the 

Red Cross. 

It is appropriate that, given Nobel 's own 

intense interest in people, and hi s reforming 

approach on social matters, this spirit was 

mainta ined in Ardeer with the provi sion of 

welfare facilities, recreation clubs, gol f 

courses, tenni s courts and a wide range of 

community activities . It is also signif icant 

that, throughout its ex istence, the Ardeer 

factory has been remarkably strike-free. Sadly, 

although the factory had an exemplary safety 

record which exceeded that of many 

conventional industries, accidents did occur on 

occasion, and li ves were lost. 19 The fact that 

they occurred as in frequently as they did is a 

testament both to the company's rigorous 

implementation of safety rules and regulations 

as we ll as the skill and quali ty of the 

workforce. 

Meanwhi le, the enduring international 

significance of Ardeer is perhaps best 

symbolised by the translocation to Ardeer from 

Bellahouston Park in Glasgow of the 1938 

21 
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Empire Exhibition South African Pavili on, 

which was converted into a staff restaurant 

[Pla te 9]. Africa House, as it has subsequently 

become known, bears more than a passing 

resembl ance to the company guest house at 

Monderfontaine in South Africa, and has been 

designated a li sted building by Hi stori c 

Scotland . 

Irvine 

Plate 9: (Ieji) Exterior 
view from Jl ortlz of Nobe l s 
Explosives staff callteell . 
re-lJamed Africa HOllse, 

form erly tlze SOl/tlz African 
Pavilion at Glasgow s 
Empire Exhibition in 
BellallOListoll Park ill 1938 . 
Th e building was moved to 
A ,.deer where it was 

cOllverted f or I/se as a st aff 
callteell. 1990 
(RCAHMS. 841/04) 

Sprengstoffwerke Luftwaflenfi.ihrungsstab Ie/ II 

Bild Nr. 12/41-043 (v.) Lli. 5 
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Marz 1941 \ 
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Plate 8: (left below) 
Vert ical aerial view of the 
A ,-deer Fae/DI )' and 

s urro llnding area, taken by 
the Luftwaffe ill 194 1 prior 
t o the air raid (RCA HMS. 
C 4 7643) 

Pla te 10: Oblique aerial 
v ie w from \Vest over eel/Ire 

oj f actory ill 1992. 
p ro viding Gn idea oJ the 
scale alld complexity of the 
s ite (RCAHMS. 8 72 163) 

Today, the At·deer factory covers an area of 

approximately three square miles (over 2,000 

acres) within which there are many hundreds 

of buildings [Plate 10]. At its fou ndat ion in 

187 1, the British Dynamite Company began 

with a plot of only 100 acres, but as the map in 

Figure 5 indicates, expansion was rapid, and by 

1907, Nobels described Ardeer as the largest 

exp losives factory in the world. Subsequent 

expansions enveloped land to the north and the 

east, crossing the River Garnock, the company 

even acquiring the Bogside Racecourse, once 

the venue for the Scottish Grand National. 

The Anatomy of Ardeer 

The Ardeer site proved to be idea lly suited to 

the manufacture of high explosives. When 

Alfred Nobel moved to the area in 1871, he 

described it vivid ly in a letter to his brother. 

'Picture to yourself everlasting bleak sand 

dunes with no buildings. Only rabbits find a 

lillie nourishment here; tlt ey eat a substance 

which, quite unjustifiably goes by the name 0/ 
grass. It is a sand desert where the wind 

always blows, often howls, filling the ea)·s with 

sand Between us and Allterica there is 

nothing but watel; a sea whose mighty waves 

23 
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_ Facto,yarea in 187 1 
_ Facto,yarea in 1882 

Factory area in 1902 
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Figure 5: (above) Map showing growth of the 
Ardeer FactDlY from 1871 to 1935 (based 
upon the 1994 Ordnance Survey 1:50,000 
Outline Edition 'Landranger' [Sheet 70) Map, 
with the Permission of The Controller of Her 
Majesty's StaNonelY Office, 
© Crown Copyright, and ICI 1938) 

29 30 

Figure 6: (top right) Location Map showing 
peninsular ill relatioll to surrounding lowns of 
Sa/tcoats, Stevens ton , Kilwinning and Irvine (based 
upon the 1994 Ordnance Survey 1:50,000 Olltline 
Edition 'Lam/ranger ' [Sheet 70) Map, with the 
Permission of Th e Controller of Her Majesty 's 
StatiollelY Office, © Crown Copyright) 



_ Extent of Arcleer Factory 
ill 1935 

Plate 12: (right) Detailed 
view of Nitro-g lycerine 
nitrators, circa 1925. This 
view shows all arrangement 
of three ll itrators 

(ICI Explosives, C47088) 
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are always raging and foaming. Norv you will 

have some idea of the place where I am living. 

Without work, the place would be 
intolerable ' . 20 

In rea li ty, Ardeer was the perfect location for 

Nobel's factory. Apart from being an easily 

accessible situation for shipping, and being 

conveniently c lose to the thriving industria l 

core of central Scotland, it was re latively 

isolated, being situated on a natural peninsular 

with the Firth of Clyde on its west s ide, the 

Bay 
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River Garnock to the east, and the mouth of 

the River Irvine to the south [Figure 6 on page 

25]. Perhaps more important still was the 

suitability of the land itse lf, the sandy surface 

providing a perfect material fo r the raising of 

embankments and mounds to isolate the 

danger zones within the factory, wh ich 

themselves could be separated by wide 

stretches of sterile land. In the event of an 

accident, therefore, the layout was intended to 

render each explosives production area 

sufficiently iso lated to prevent a chain react ion 

of explosions, reduce the disruption to 

production in unaffected areas, minimise 

potential harm to the workforce, and comply 

with stri ct government regulations. 21 A further 

advantage of mounded buildings was that the 

regulations a llowed them to be located closer 

together than unprotected bui Idings, thereby 

allowing fo r a more compact layout of parts of 

site. 

At the heart of the factory was the production 

of Nitro-glycerine. This was achieved by 

production units known as 'Nitro-glycerine 

Hills ' , the arrangement of which was designed 

to take advantage of gravity, preventing any 

need for pumping once the nitration process 

had begun [Plate 11]. The Ni tro-glycerine 

mixing or nitrati ng house [Plates 12 and 13] 

was therefore situated at the top of the ' hill ', 

the Nitro-glycerine and waste acids 

subsequently flowing down a network of lead­

lined gutters and pipes, and through sequences 

of wash, separation and labyrinth houses, 

accumulating in a final wash and storage 

house, now referred to as a 'c' House [Plate 

14]. Meanwhile, the last vestiges of Nitro­

glycerine were removed from waste acids in a 

recovery plant [Plate 15], the acid being 

recycled. N itro-glycerine was subsequently 

dispatched from the hill 's 'C House' by special 

bogey (sometimes referred to as 'The Angel ' ) 

to the mi xing and cartridging houses [Plates 16 

and J 7 on pages 28 & 29] where it was 

blended with the other ingredients and 

packaged to produce different types of high 

explosives. 

Plate 13: (above) 
Illferior view afNitro­

glycerine lIitrating house. 
showiug nitrafors in 

backgroulld (above), alld 
sepa rators ill foreground, 
circa 1925 

(ICI Explosives, C47092) 



Pla te I I : (left) 
Vie w offirs t Nitro-g lycerille 
Hill, circa 1880. Nitro­
g ly cerille hills utilise 
g ra vity, the nitr%~~r hOLises 

bei llg sitllated at the top of 
th e hill, the lIitro-g lycerill e 
a lld waste acids 
sub sequently flowing d owll 
hill via lead-lilled cOllduits 
throllgh sequell ces of 
sep arators, wash hOllses 

alld labyrillths bef ore beillg 
disp atched fo r mix illg ill to 
exp losives 

(l C I Explosives, C62971) 

Pla te 14: Ill terior view of 
Nit ro-glycerine 'C' H Ollse 

ill which t/i e nitro-g lycer ine 

is s tored prior to dispatch 
10 t he mixing departments , 

c irca 1925 (ICI Explosives, 

C65504) 

Plat e 15: 111terior view of 
p la n ' recovering Nitro­
glycerille from refuse acid, 
circa 1925 

(l CI Explosives, C65505) 



The first Nitro-glycerine liill , Dynamite plant, 

nitric acid unit and laboratory (converted to the 

works manager's house in 1879) were all 

contained in the original 100 acres of the 

landward section of the site. The addition ofa 

second Hill and a Nitro-cotton plant in 189 1, 

and the construction of a third Hill in 1882 

resulted in the expansion of the site to just over 

haif a square mile. Between 1890 and 1896, a 

further three Nitro-glycerine Hills were 

established, and by 1902, the factory had 

grown to cover about one square mile, with 

Plate 16: Detailed view 
ins ide a Dy namite 
Cartridg ing Hilt, circa 
1925, showing Gil origin al 
Dynamite cartridg iJlg 

machine ill lise 

(ICI Explosives, C65509) 



Plil1e 17: Delailed view 
inside Powder Explosives 
Ha n d-Cartridging Hilt , 

circ a 1925 (ICl Explosives, 
C65510) 

450 separate structures within which 1,200 

people were emp loyedY The growth had been 

ass isted by the expansion in export trade, 

itse lf greatly aided by connections to the main­

line railway network, and in particular by the 

construction in 1902 of direct quays ide loading 

fac ilities. Tn addition, the range of explosives 

being manufactured at Ardeer expanded with 

the addition ofLyddite (Picric Acid) and TNT. 

With the onset of the First World War, the 

neighbouring Misk Farm, comprisi ng 120 

acres of land and situated directly to the north 

of the existing factory, was acquired in 1914 to 

produce Cordite for the war effort. It was 

mothballed after the war, its Nitro-glycerine 

Hi ll s subsequently being used to supply the 

Misk Gelatines plant. [Figure 7, page 30]. 

In order to produce Nitro-glycerine and other 

nitro-group explosives, large quantities of 

nitric and sulphuric ac ids were required, as 

well as other chemical ingredients such as 

glycerine and g lyco l. One of the great 

features of the Ardeer factory was the reliable 

quality of its products. Quality control was 

achieved primari ly because of the way in 

whi ch it was rap idly developed into a 

vertically integrated factory, relying upon 

external suppliers only for the basic raw 

materia ls such as coal, sulphur (initially in the 

form of cuprous iron pyrites from Spain), and 

nitrates. In add ition to glycerine refining 

capacity (Plates 18 and 19, page 31 ), there 

was impressive ni tric acid (Plates 20 and 22, 

page 32) and supphuric acid (Plate 2 1) 

capacity built on site, the factory also selling 

acid to externa l customers on occasion . 

Indeed, in 1907, Nobels claimed that the 

Ardeer Acids department was itself the largest 

acids factory in the world. 
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Plate 18: Interior view oj 
Gly cerille Refillel}' 
d is lillalioll plalll , circa 1925 

( IC! Explosives, C62995) 

Plale 19: Exlerior vie\\' of 
Gly cerine Reji'll ery , which 
ref ill ed large quail lilies of 
g ly cerin e jar nitration to 

p roduce nitro-g lycerin e, circa 

19 25 (ICI Explosives, 

C66034) 

Equally important were the supporting 

departments responsible not only for the repair 

and maintenance of the factory, but also for the 

production of the wide variety of material s 

essentia l to day-to-day operations. In addition 

to engineering-based workshops 

manufacturing, repairing and maintaining 

mechanical items of all varieties, there were 

plumbers, electricians, laundries, and 

sailmakers. One of the busiest activ ities 

centred on the extensive joiners' shops and 

carpentry departments , whose major task was 

the construction and maintenance of the 

wooden huts , sheds and Nitro-g lycerine gutters 

assoc iated with the most hazardous processes, 

wood offering the least resistance and 

minimising damage caused by accidental 

explosions [Plate 23 , page 33]. In 1907, 

Nobel's Book of H igh Explosives describing 

the Ardeer factory explained that Government 

regulations require that buildings ' ... must be 

built entirely of light wood with a light roof so 

that its debris under force of an explosion is 

attended with the least danger to those working 

in sur rounding buildings. The wa ll s must be 

papered or varnished to enable them to be 

easi ly and frequently cleaned of any possible 

acculllulations of the dust of the various 



Plate 20: Illterior view of 
Nitric Acid plant, circa 
1925. Nitratioll process es 
require large quan/ilies of 
concentrated nitric acid 
which were supplied on s ite 
at Ardeer by all Acids 
Department said in 1907 to 
be the largest ill the 1V0rid 

(ICI Explosives , C62989) 

Plate 21 :(above) Interior 
view ofTentele w Sulphuri c 
Acid plalltullits 3 and 4, 
showing tops of Hereshoff 
KiIIlS, circa 1925. 
COllcelltrated sulphuric 
acid was a vila I compone nt 
ill the nitra tion process, 
absorbing unwanted wate r 

(ICI Explosives, C62985) 

Plate 22: Illterior vielV of 
Nitric Acid plallt ShOlVillg 
lop of retorts, with nitrate 
of soda hoppers alld Harts 
COlldellsers , circa 1925. 
Nitration processes are 
central to the ingredients of 
most explosives, and 
require large quantities of 

nitric acid (ICI Explosive s. 
C 62990) 



Pla te 23: Vie,,, of orig illal 
Dy ,wm ite car/ridging huls 
s i tuated beneath nitro­
g ly cerille hill (Ieji). 
illustrating the 'wooden 
CO ll struct ioll alld layoll t of 

the bllildillgs. circa 1880. 

(I Cl Explosives. C62976) 

Pia Ie 24:(below) IlI lerior 
view of Box FaclO/y. 
sho willg nailing and 
Ir iln millg machin es, circa 

1925 (ICI Explosives. 
C65 560) 

explosive substances.' 23 Each building was 

also required to have a light bl ast pane l (to 

release accidental blast effect w ithin the 

building) faced with a blast wall usually built 

e ither of brick or concrete, and designed to 

deflect any blast in a direction in which least 

damage was li ke ly. 

Other signif icant departments included box 

and case mak ing for the packaging of 

exp losives [P late 24 and Figure 8], and 

printing fo r cartridges and instruction leaflets. 

Process steam was provided by an impressive 

centra l boiler house [Plate 25 , page 34], and 

electricity and compressed air by the facto ry's 

own power station [Plate 26, page 35]. Narrow 
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gauge railways were built to cormect most 

parts of the site, which were also li nked to the 

national railway network by the factory's own 

sid ings and marshalling yards [Plates 27 and 

28]. However, a la rge proportion of the 

factory's output was exported directly via its 

own j etty at the south-east end of the pen insula 

[Plate 29, page 36] . Meanwhile a network of 

metalled roads also evolved, many with 

evocative names such as Propulsives Road, 

Burma Road, New Hill Road, and 

Blackpowder Road, and in comb ination with 

covered wooden walkways, 'c lean areas' and 

Plate 25: Int erior view 
showing the coal-fired 

Lancashire boilers in the 
Celltral Boiler Station , 

circa 1925 (ICI Explosi ves, 

C66045) 

Figure 8: !/Iustratioll of 

\Vooe/ell cases Jor Nobe l s 
Explosives 1907, (C658 18) 



P ltlle 26: Inlerior view of 
Po wer Sta tion, showing air 
co mpressors and high ­
speed el/gil/es , circa 1925 
(I C!, C66036) 

Pla le 27: View o{raihmy 
I rain of explosives lea ving 
tllejaciOlY, circa 1925 

(ICI Explosives , C65566) 

Pla l e 28: View of typ ical 
A rd eer slandard-gauge 
d iesellocomolive, made ill 
1968 by A I/drew Barclay of 
Ki lllw rll ock, wilh Atfessrs . 
Jo e Herr ing alld Jim Smilh 
of IC I Explosives, 1995 
(RCA HMS, C60 169) 

Z · 
. - . . _ _ M 

wooden gangways and street lamps, created 

the atmosphere of a bustling town. Indeed, 

even by today 's standards, the factory's 

infrastructure was, and is, qui te exceptional. 

As the factory expanded and divers if ied, and 

the number of explosives and non-explosives 

products grew, so new production areas 

appeared, many of these changes co inciding 

with major expansions of the s ite as a whole. 

Initi ally, the most important new areas related 

to explos ives such as Nitro-cotton [Plates 30, 

35 
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Plate 29: View of 
explosives being loaded 
inlo s hip at the Fa CIOJ), 

Wharf, circa 1925. The 
whar{was built ill 1902 

(ICI Explosives, C65565) . 

Plate 30: Ill terior view of 
Nit ro -coif 0 11 kiering alld 

feazing hOllse, circa 1925. 
Nitro-cottoll \Vas one oj t he 
most important sources of 
nitro-cellulose, th e mallY 

applications of which 
in clude the mix ing with 
nilro-g lycerin e 10 produc e 
dif{erellttypes of high 
explos ives Gnd prop ellan ts 

(ICI Explosives, C6605 1) 



Pia Ie 31 : IlI lerior vielV of 
N it ro-colloll Pulping alld 

Fin ishing H Ollse, shO\ving 
plt ipers made by Jam es 

Be r /ram of Leith, c irca 

1925 (ICI Explosives, 

C66053) 

Pia Ie 32: IlIlerior vie IV of 
Nitro-coltOIl pulpillg alld 
fin ishing hOllse s howing 
po tc hers Gild pulpers, c irca 

192 5 (ICI Explosives, 

C65 520) 

31 and 32] and Blasting Gelatine [P late 33 , 

page 38], accompanied by propellants 

including Nobel 's Ballistite [Plates 34, page 

38], and subsequently Cordite [Plate 35 and 

36, page 39]. In later years, the capacity of 

other Nobels' factories throughout the United 

Kingdom was consolidated at Ardeer. In 

particu lar, many blackpowder works were 

closed down in the 1930s, some of their 

machinery and personnel being re-located at 
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Ardeer [Plate 37 and 38, page 40]. Safety fuse 

production was also established in the factory 

[Plate 39 and Figures 9 and 10, pages 4 J, 42] , 

and large-scale detonator manufacture 

eventually replaced the Westquarter Factory 

near Falkirk [P lates 40, 4 1,42, 43,44 and 45, 

on pages 42 and 43 ] 

In the period after the Second World War, 

dramatic changes in explosives manufacturing 

technology took place, wi th the rapid 

development of mechanised and remotely 

controlled production methods adapted and 

pioneered by Ardeer engineers to the specific 

requirements of the explosives industry. Of 

these, some of the most important included the 

mechani sation of the manufacture of gelatines 

in the J 950s with the insta llation of mu lti­

cartridging machines and packing houses in 

the Misk uni t; the extension of the 

mechanisation programme in the J 960s to 

insta ll fu ll remote-contro l in the unique Mi x­

Pak unit installed on the site of the old 

Dynamite powders unit, invol ving the remotely 

Plale 33: (a bove lap) 
Int erior view of Ge/alil1es 
explosives mixing hOllse, 
circa 1925. Th e lIIacirillery 
all each side o/ Ihe bll ildin g 
illellldes Mcl/oberls Mixers 

(ICI Explosives. C4 7080) 

Plate 34: (above bOI/OIll) 
Interior view ill Propulsive s 
Department, s ho wing 
8allis lile packillg hOllse. 
including gauging and 
examining fillished 

cartridges. circa 1895 

(ICI Explosives. C62959) 



Pla le 35: (above) IlIl erior 
vie\-I/ ill Propu/sives 

D ep artm ent, showing 
Co r dite paste mixing hOllse, 

circ a 1925 (ICI Explosives, 

C65546) 

Pla le 36: (right) IlIl erior 
vie w ill Propuls ives 
Department, showing 
Ord nance Cordite Press 
/-fo use, circa 1925, 

(ICI Explosives, C65548) 
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Plate 3 7: General view of 
GZ4, a range of 
Blackpowder incorporat ing 
lIIills, 1991 . Th ese lIIills 
were 'h e lost surviving 
range ofblackpowder lIIills 

in Britai" 
(RCAHMS, 84830 7) 

Plate 38: Detailed view in 
GZ4 showing disllsed, 
electrically-dri ven ((rolll 
below) blackpowder 
s llspended edge-nil1l1er 

incorporating lIIill. 1991 
(RCAHMS, 848309) 



Figll re 9: IIIl1s tra tion 
sho wing different brands of 
Saf ety Fllse (Nobel's 
Exp losives, 1907) 

Pla te 39: Illterior view 

showillg lille of dlyillg 

wheels in the Safety Fllse 

fin ishing department, 1990 

(RCAHMS, 8 411 J 3) 

control led N itro-g lycerine hill being coupl ed 

with mi xing and cartridg ing machines; a lso in 

the I 960s, the introduction of continuous 

inj ector ni tration for Nitro-glycerine, whi ch 

significantly improved safety; from the 1950s 

onwards, major mechani sat ion and automation 

of detonator manufacture, resulting in the 

wor ld's first fully-automated e lectric detonator 

assembly unit. 

By the 1970s, these developments had 

comp letely transformed the original L iedbeck 

pl ant, which was being furthe r changed by the 

SAMPLE CORE:.':, OF ~OBf..L GLA~GOll' SAFETY Fti:'i~ 
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BURHINC SPEED 90 SE CONDS TO 110 SECON DS PER YARD. 

introduction of more conventional chemica l 

manufacturing, and which now included a 

large ny lon intermediates manufacturing plant 

at the north end of the fac to ry (on the site of 

Lucknow Co lliery, see Pl ate 2). 

It is di fficult to describe in simp le terms how 

the Ardeer fac tory appeared, not only because 

of the nume rous very different operating 

departments, but a lso because it was 

continuously growing and evolving . Apart 

from the di stinctive N itro-g lycerine hills, the 

wooden huts and sheds, and the typical 

corrugated sheet-meta l-clad defensive mounds 

(inc luding Chilworth mounds) isolating 

hazardous process buildings and magazines 

Figure 10: Dela il of Nob el;' 
'Uuion Brand ' SafelY Fuse 
label (83994 1) 

Plate 40: Exterior view of 
DetoHator Deparlm e1l1 S 
Chemical Pial/I. 1995 
(R CAf-IMS, C38900) 

Pla te 4 1. Exterior vie II' of 
PETN Pial/I, 1995 
(RCA f-IMS, C60223) 



P1a l e 42: (left) Detail i ll 

Deto ll ator Department 
showing bonding press, 
w ith lv/a/calm Greaves 

disp laying th e differellt 
ele/nellls making lip 

ji lse head cOlllbs, 1995, 
(R CA HMS, C601 8 1) 

Plal e 43: (right) Detail ill 
Detona/or Departm ent 

s ho w ing Brenda Cain 

oper ating a /usehead 
dippillg ji-alll e, 1995 
(R CA HMS, C601 88) 

Pia Ie 44: (left) Detail ill 
D e to llalor Departm e11l 
s ho w ing A I1I1 Anderson a/ 

Po s i tion 3 in Comparlmen! 

6 operating a haile/­
asse mbly machine / or 
ele e l ric detollators, 1995 
(RCA HMS, C3893J) 

Pla te 45: (right) Detail ill 

De to ll ator Department 

s ho w ing Angela Graham 

hand coilillgjusewire IllIo 

'Fig ure of Eight ' coils Oil 
th e h alld-coiling belich, 
1995 (RCAHMS, C38925) 

Plale 46: Blasting 
Department: view of bogey 
wi /It finished cases of 

Gelig llite lea villg a packillg 
hOlls e all the narrow ga uge 

railw ay, Gild being taken f or 
s tora ge ill a Magaz ine. The 

vie w also il/ustrates the 
s teel -re-illioreed mOllllds 
s ur ro unding these and 

athe r types of bllildillg ill 
the Danger Areas, circa 

1925 (ICI Explosives, 

C6 55 14) 
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[Plates 46 and 57], there were more substantial 

mostly brick-built buildings containing nitro­

cellulose, propellant, and safety fuse 

manufacturing processes, as well as large 

buildings housing workshops and other 

services and departments such as general 

offices, research departments and laboratories 

[Plates 47, 48 and 49). Other buildings 

included canteens, a medical centre, stores, 

and locomotive sheds. Quite a number of the 

production buildings were also constructed 

from a core of re-inforced concrete, providing, 

for example, compartmentalisation within 

blackpowder incorporating mills and detonator 

filling departments , and a lso for some of the 

later blasting gelatine mixing houses . Indeed, 

such heavily re-inforced construction became 

an essential component at the heart of the new 

remote-controlled and automatic explosives 

manufacturing units developed after World 

War Two. 

Plate 47: Exterior view of 
General Offices, circa 1925 

(ICI Explosives, C66040) . 

Plate 48: View from north 
west of cenlral range of 
Offices, Laboratories and 
Library, incorporating what 
is 1I0W referred 10 as Nobel 
House. These buildings 
date from the formation of 
lCl in 1926, and were built 
to house lCI 's research 
centre, comprising the 
Research Departm ent 

Headquarters, and 
ineluding an office for the 
Research Managel; and 
associated administrative 
offices, laboratories, and 
the library. 1995 
(RCA HMS, C38963). 



Pla te 49: Ill/erior view 
s ho wing Routine 
Lab oratory, circa 1925 

(l C1 Explosives, C47089) 

Pla te 50: View of workers 
bei ng searched at the 
en t rance to a Danger Area, 
circ a 1925. III the interests 
of s afety, strict rules all 

con traband were applied 

(l Cl Explosives, C66043) 

Pla te 51 : View oJwomell 
wo rkers queuing at the 
sea rcher's box at the 
ent rance to a Danger Area, 

circa 1925 (1C1 Explosives, 

C66 042) 

On a lesser scale, there were a variety of 

smaller structures, typical examples being the 

searcher's boxes [Plate 50] at entrances to the 

' danger zone' where workers were searched for 

forbidden contraband such as matches, 

lighters, ferrou s-metal objects, electrical 

equipment and other potentially dangerous 

items [Plate 51 ]. More unusual buildings 

included boot houses where employees were 

obliged to change into rubber safety shoes or 

' po lar boots ' before entering 'clean areas ' 

[Plate 52, page 46] , some of which were 

covere9 with rubberi sed flooring. Indeed, the 

many rigorously applied safety regulations 

included pocketless clothing, and the banning 

of hair pins and clips in favour of ribbon. In 
some areas where static electricity was a 

serious hazard, even nylon cloth ing was 

prohibited, and special shoes were mandatory. 

To the uninitiated, some of the more 

extraordinary features of the factory are the 

very long wooden corridors [Plate 53, page 47] 

connecting various buildings and departments, 

particularly within the Detonator Department, 

and between the N itro-glycerine hills and 

Gelatines mixing houses. In these and other 

areas, features include intrinsically safe 

electric light f ittings, wooden rai ls to guide 

bogeys used to carry detonators and explosives 
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Plate 52: Propulsive Departm ent: illterior view s holVing ell/ran ce to a Ballis/ile Powd er 
House, a 'clean J area requiring the wearing oj safelY shoes (visible in th e foreground, 

and including 'over-shoes '), circa 1900 (ICI Explosives, C62962) 



P l a le 53: Inferior view 

a lo ng covered walkway 
NoA with ill th e DelonGtor 
Department, showing a 
long seclioll a/woodell 
wa lkway typical of several 
are as oJ theJactol )" 1995. 
O n e a/ the maill purposes 
of ' hese ell closed corridors 
was 10 prevent sand f rom 
blo wing or being carried 
ill t o production areas. 

(R CAHMS, C38948) 

Pla te 54: Detail oJ typ ical 
p ed im ented lIoliceboard in 
the 'C ' House oj Nitro­
g lycerille Hill No. 2, 
pro vidillg details oj the 
ope rations, explos ives and 
wo rkers p ermifled ill the 

bu i lding al Gny olle lime, 

1995 (RCAHMS, C60109) 

S ? 

\ \ \ / / 
/ 

from one build ing to the next, and sma ll 

pedimented wooden notice boards [Plate 54] 

on the wa lls of bu ild ings carrying informati on 

on the manufac turing methods and explos ives 

licences . Perhaps the greatest impress ion of 

a ll is the emphas is on safe ty, the arrangement 

of a ll spaces hav ing been designed to 

minimi se both the ri sk and the effects of 

acc idents . 
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Plate 55: View oJthe 

Manager's House in 1902, 

later to become 'Nobel 

House ' (ICI Explosives, 

C62973) 



Fig llre I I: IIIl1stration 
con taining portraits of 
principal managers oj th e 
Nobel ,. Explosives 
Company Limited. Glasgow. 
incl uding H an)1 McGowan 
(t he n the Depllty Assistan t 
Manage,). and C 0 
Lundholm (Chi~r Chemist). 
(No bel ,. Explosives 1907. 
C65 820) 

The technical revolution that Nobe l's detonator 

and Dynamite triggered was immediate and 

fa r-reaching, and the embryonic industries he 

estab lished had a meteoric rise whi ch 

engendered intense commercia l and co rporate 

riva lry. Nobel's Explosives Company and 

Ardeer were inevitably caught up in thi s 

corporate battlefi eld H 

The riva lry and competi tion had reached a 

c limax by 1883, when a maj or interna l power 

struggle occurred within Nobel 's Explos ives. 

The then General Manager, A A Cuthbert, 

resigned, and Thomas Re id was appointed 

Chairman. In 1884, he was j o ined on the 

board by Charl es Tennant, the head of the 

g reat Glasgow heavy chemicals f irm based at 

St Rollox. These two strong personaliti es 

were to have a profound effect on the 

emerging situation. Meanwhile, Nobe l's other 

European operations had a lso prospered, and, 

with equally strong personalities at the he lm, 

antagonisms deve loped, Nobel's so lu tion to 

which was a fu sion of all the Nobel 

Companies in Europe under a sing le overa ll 

control. Thomas Reid is credited with the idea 

that the best way to handle th is situation was 

Ardeer and lei 

to set up a Trust Company. In thi s, Nobe l and 

Reid were in agreement, but in the event, it 

was decided to set up two trust companies, 

one in Pari s and the other in London. Thomas 

Reid, together with Charles Tennant, worked 

towards the implementation in the UK, setting 

up The Nobel-Dynami te Trust Company in 

1886. 

Thi s proved to be a very advanced form of 

business organisation, the li ke of which had 

never previously been seen in London. It was, 

in effect, a holding company which controlled 

the disposal of the assets of its members, and 

had absolute authori ty over them, even though 

the members were themselves corporate 

bodies. The g roup brought together: Nobels 

Explosives (Scotland); FOllr German Union 

Companies; The Mex ican Nobel Company; 

The Brazilian Nobel Company; The Pacif ic 

Nobel Company; The Alliance Expl osives 

Company; and The South Wales Explosives 

Company. The Trust was an instant success, 

and continued (with some changes) unti l the 

First World War when, in 19 15, it was 

disbanded because of its components' 

incompatible national in terests . 
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At this time, another driving personality, 

Harry McGowan, had emerged to take up a 

powerful position within the company. 

McGowan, a Scot of Glaswegian origin, 

joined Nobels in 1894 at the age offifteen , 

reputedly as a tea-boy. By 1909, he was 

Assistant General Manager [Figure 11], and 

was in command by the time the Trust 

Company was disbanded in 1915, directing 

affairs from Glasgow. Like Nobel , McGowan 

had a shrewd grasp of the financial realities, 

and a candour which occasionally shocked 

both his directors and shareholders . 

By 1915, McGowan had very ambitious views 

concerning the future of Nobel 's Explosives, 
in the context of the chemical industry in 

Great Britain as a whole, and the international 

chemical industry. He therefore initiated a 

series of mergers which brought together into 

one group all the major explosives, propellant, 

blackpowder, safety fuse and shotshell 

companies in the UK, along with Nobel 

holdings in Canada, South Africa and 

Australia. The new group was initially named 

'Explosives Trades Limited ', and in December 

1920 was re-named Nobel Industries Limited. 

At the head of this merged entity was Sir 

Harry McGowan, KBE, later to become Lord 

McGowan. No-one had ever before held a 

position in the British chemical industry quite 
comparable to this. 

In the post-war recovery period, the German 
chemical industry became a powerful entity in 

Europe, and with the formation ofI G Farben 

Industrie, was emerging as a dominant force . 
McGowan's counterplan involved the 

formation of a British equivalent to I G 

Farben, his rationale being that unless British 

industry consolidated itself in bigger units, the 

German company would eventually swallow it 

up. By 1926, Nobel Industries Limited 
consisted of36 subsidiary and 16 associated 

companies throughout the world, of which the 

principal components were: Nobel's 

Explosives Limited; African Explosives & 
Industries Limited; Canadian Explosives 

Limited; Czechoslovakia Explosives Limited; 

Romania Explosives Company Limited; 

Compania Sud-America de Explosivos; Nobel 

Bickford A G; Eley Brothers Limited; Kynoch 

Limited (Witton); Kynoch Arklow (Wicklow); 

Lightening Fasteners; Nobel Chemical 

Finishes (Belco, later Paints Division); and 

British Leather Manufacturing Co Ltd. 

McGowan's strategy was based on bringing the 

related and inter-dependent industries of Soda 

Ash, Alkali s, Acids, Ammonia, Nitrate, Dyes 

and Explosives together as a single entity on 

the grounds that, when combined, they wou ld 

be in a much more powerful position to 

compete against the German I G Farben 

Industrie. The specific companies that he 

targeted for inclusion with the new 

conglomerate were Brunner Mond, British 

Alkali and British Dyestuffs. 

The logic behind the strategy was that Nobel's 

had the financial resources, but lacked the 

diversifying projects. Brunner Mond, on the 

other hand, had large chemical manufacturing 

establishments at Billingham and elsewhere, 

but lacked the capital, and were in the process 

of seeking some kind of financial alliance with 

I G Farben. By August 1926, Brunner Mond 

had already drafted the basis of such an 

agreement, so McGowan reacted rapidly by 

intercepting Mond during a return trip from 

the USA on board the Cunard liner 

'Aquitania' . The main conclusions of the 

resulting McGowan-Mond agreement were 

drawn up on four sheets of Cunard Line 

writing paper, and covered essentially every 

item of importance needed for the formation of 

a new chemical giant, Imperial Chemical 

Industries Limited. 

The four companies publicly announced their 

intention to merge on 21 October 1926, and 

Imperial Chemical Industries was fully 

operational by I January 1927, with McGowan 

as President, and from 1930 to 1950 as 
Chairman. He subsequently handed over 

chairmanship to John Rodgers, another 

Ayrshire Nobel man, in 1951 after 61 years of 

service in the company. In these and 

subsequent years, the roots provided by 

Nobel's Explosives have proved to be a crucial 

part of the success ofICI, and is perhaps best 

symbolised by the evolution of the famous ICI 

roundel from the Nobel logo into its current 

form [Figure 12]. 



Fig ure 12: The evo llllion oj 
Ihe ICI rollndel ji-olll Nobel 
Ihro llgh 10 loday (lVi lh 
permission oj ICI) 

Whilst most would claim that Alfred Nobel 

was the grandfather of ICI, Harry McGowan 

was undoubtedly the father. Together, they 

would have made an impressive team. 

Although there is no record of the two ever 

having met, the imagination almost demands a 

scene in which the fifteen-year-old McGowan 

serves tea to Alfred Nobel, who returns the 

milk and sugar in an unknowing, symbolic 

gesture of hand-over. 



Plale 56: View oj dome-ended 

Jo rm er egg-end boilers, used 10 

slore g lycerine and glycol althe 

JOOI oJNilro-glycerine Hill No. 2, 

1995 (RCA HMS, C60076) 



Glossary of Terms Relating to Ardeer 

Ardil 
An arti f icial wool f ibre spun from vegetable 

protein obta ined fro m groundnuts . This 

research was conducted as part of an ill-fated 

government scheme to develop groundnuts as 

part of an East Afri can economi c development 

programme 25 

Ballistite 
The fourth of Alfred Nobel's inventions. A 

double-base smoke less propellant based on 

an extension of blasting gelatine technology, 

but consisting of equal proportions of Nitro­
glycerine and Nitro-cotton, de-sensit ised with 

camphor. A high-perfo rmance propellant 

which produced very little smoke. 

Benzyl Cellulose 
Originally developed as a fac ing fo r 

gramophone records in the late 1920s, it was 

quite extensively used as a cement laminating 

safety g lass , and as a thermoplasti c base fo r 

certain moulding powders. Today it has been 

superseded by polyvinyl compounds. 

Blackpowder 
The f irst exp losive, reputedly invented by the 

Chinese over 3,000 years ago . It consists of a 

mixture offuel (charcoal) and so lid oxygen (in 

the fo rm of Nitrate), which w ill normally 

explode when conf ined. Its principa l uses are 

in artill ery, Fuses, Safety Fuse and fireworks. 

A Deflagrating or Low Explosive. 

Blasting Gelatine 
Invented by Alfred Nobel, the f irst truly 

waterproof high exp los ive, and the most 

powerful commercia l explosive available 

today. It consists of Nitro-glycerine 
gelatini sed with a small quantity of Nitro­
cotton . This yie lds a rubbery material which 

can be extruded and which can withstand 

considerable periods of immersion in water 

and still perform perfectly. Blasting Gelatine 
is still in use today. 

Blasting Oil 
A term fo r Nitro-glycerine, which, despite its 

dangerous nature, was used as a blasting 

explosive prior to the invention of safer High 
Explosives . 

Brisance 
The shattering effect of an explosive. The 

combination of power and velocity. The 

higher the power and the higher the Velocity 
of Detonation, the greater the Brisance and 

shattering effect. High-brisant explosives are 

required fo r blasting hard rock such as in 

hydro-electric scheme tunnels, whereas low­

bri sant explosives are required fo r blasting 

monumenta l stone where a more heaving than 

shattering effect is required. 

Cellofas 
A cellulose ether with a wide use as an 

adhes ive and thickening agent, and as an 

ass istant to detergents, having the peculiar 

property of holding particles of dirt in 

suspension, leading to more potent detergents. 

Another very signif icant application is its use 

in o il well drilling muds, sealing cracks in the 

wall of the drill hole and preventing the escape 

of the mud. 

Chilworth Mound 
A steep re-inforced protective earth or sand­

fill ed mound, usually clad in corrugated sheet 

iron, situated around bu ildings housing 

hazardous processes and products. Its 

function is to prevent the propagation of an 

acc identa l explosion from one building to 

another. 

Cordite 
A Double-base Propellant similar in 

compositi on to Balli stite, but with mineral 

je lly instead of camphor. The subject of a 

complex legal battle concerning the wording 

of Nobel's orig inal patent fo r Ballistite. 

Cordtex 
See Detonating Cord. 

Deflagration 
Burning often leading to Detonation. A term 

often applied to Low Explosives. 

Delay Element 
A pyrotechnic e lement introduced between the 

Fusehead and base charge of a detonator 

designed to delay the detonation by a specific 

time. 



Delay Detonator 
A Detonator which has a Delay Element 

between the Fusehead and base charge to 

delay the detonation by a specified time, 

usually a fraction of second. A delay series 

enables controlled sequential firing for 

precision blasting. 

Detonating Cord - Cordtex 
An instantaneous detonating cord made by 

spinning a core of PETN into a textile plastic­

covered cord. These cords are generally used 

as Detonation transmission lines for which 

purpose the core weight is usually 10 Grams 

per metre. Heavier cords are available for use 

as line charges, one use of which is in the 

linear seismic exploration systems, Geoseis 

and Aquaseis, where the cord is ploughed into 

the ground or paid out in water for geophysical 

prospecting purposes. 

Detonation 
The state of a chemical reaction which takes 

place in the material faster than the speed of 

sound, thereby producing a shock wave. 

Detonator 
The most important of Alfred Nobel's 

inventions. The trigger which is essential for 

the safe and controlled initiation of the 

explosive. A small device consisting of a 

metal tube with a small quantity of primary 

explosive, which in turn is initiated by a spit of 

flame. The flame can be provided by means of 

a Blackpowder Safety Fuse or an electrically­

fired match-like fusehead. Conventional Delay 

Detonators are currently being augmented by 

a new generation of highly accurate 

electronically operated Delay Detonators for 

some applications. 

Double-base Propellant 
A propellant consisting of a mixture of Nitro­

cellulose and Nitro-glycerine. 

Dynamite 
The first modern, cartridged High-explosive, 

and Nobel 's most famous invention. It 

consists of Nitro-glycerine absorbed on an 

inert diatomaceous earth, Kieselghur, which 

soaks up the liquid rendering it safe to handle. 

It requires a Detonator to initiate and release 

the enormous power of the Nitro-glycerine. 

' Dynamite' has become a dictionary word for 

all explosives, but is no longer made. It has 

been replaced by a wide range of Secondary 

Explosives. 

Edifas 
A cellulose ether suitable for use in the food 

industry that was made at Ardeer. A particular 

use is in the preparation of meringues as a 

substitute for egg-white. 

Electric Detonator 
An electrically operated Detonator. 

Fulminate 
A Primary Explosive used in percussion caps 

and as a base charge in early Detonators. 

Fuse 
A flexible cord in which the core is either 

Blackpowder (slow burning) or P.E.T.N. 

(detonating), used to initiate remote 

Detonations. 

Fusehead 
The source of ignition in an Electric 

Detonator. 

Explosive Fire-Suppressant Safety 
Systems 
Systems of injecting fire suppressants into an 

incipient or established flame front to quench 

the flame before it can do damage or develop 

into explosive proportions. The systems detect 

the presence of flame by heat or pressure­

sensitive detectors which then instantaneously 

trigger an explosive charge, dispersing the 

flame suppressant. These systems find 

extensive use as anti-explosion devices in fuel 
tanks in trucks and aircraft, dangerous 

chemical plants, and gassy mines, as well as in 

domestic fire-hazard situations such as hotel 

or tower-block lift shafts. 



Explosive Welding 
A relatively recent technique in which the 

extremely high temperature and pressure of the 

explosive shock wave is used to effect welding 

between metals. It is particularly effective 

with high-melting-point metals which are 

difficult to weld by conventiona l methods. 

It is also used to laminate exotic metals to 

structural base metal. 

Flexel 
A system of under-floor and wall heating, now 

superseded. 

Gassy Mine 
Generally a coal mine classed as dangerous 

because of the presence of methane which, 

when mixed with air, can become highly 

explosive (firedamp), and is a cause of 

devastating coal-mine explosions. No naked 

flame or means of ignition is allowed in such a 

mine, and only Permitted Explosives can be 

used. 

Gelatines 
A range of Nitro-glycerine-based High 

Explosives in which the Nitro-glycerine 

content is greater than 30%, and gelled with 

Nitro-cotton. Gelatines may be either 

Ammonium Nitrate based or Sodium Nitrate 

based (Gelignite). 

Gelignite 

See Gelatines. 

Glycol 
An ingredient essential in the manufacture of 

low-freeze Nitro-glycerine explosives. The 

quantity of Nitro-glycol in the nitrating 

mixture is determined by the severity of the 

low temperatures to which the explosive is 

likely to be exposed. 

Gunpowder 
A form of Blackpowder based on Bacon's 

classic formula (1242), used as a gun 

propellant. 

Guncotton 
A form of Nitro-cellulose made by nitrating 

cotton, and of a form suitable for a use as a 

gun propellant. 

High Explosive 
An explosives substance or mixture which 

invariably detonates when initiated, 

irrespective of the ambient condition of 

confinement (i.e. even in the open). 

Kieselghur 
An absorbent diatomaceous earth on which 

Nobel absorbed Nitro-glycerine to produce 

Dynamite. 

Lead Styphnate 
Lead Trinitroresorcinate. A Primary 

Explosive, used mostly in detonators. 

Low Explosive 
A solid mixture of chemicals which burn in the 

absence of air, but which, when confined, can 

burn to detonation . An example of a low 

explosive is Blackpowder. 

Lyddite 
A high explosive (trinitrophenol) widely used 

in munitions manufacture, also known as 

Picric Acid. Used previously as a dye in the 

textile industry before its explosive qualities 

were known. 

Magazine 
A building used to store explosives either in 

process or packed form. As is the case with 

exp losives production buildings, Magazines 

are each licensed under the Explosives Acts 

legis lation to hold a maximum permitted 

quantity of specific explosives. 

Mercury Fulminate 
The Primary Explosive chemical used in 

Nobel's first Detonators. 

Nitrate 
The key to most commercial explosives in that 

it provides the oxygen which, in combination 

with a fuel, provides the source of power when 

sensitised to explosion. 



Nitration 
The preparation of organic ni trates by the slow 

addition of the organic substance, usually an 

alcoho l, to a mixture of strong nitric and 

sulphuric ac ids. The sulphuric ac id effective ly 

de-hydrates the a lcohol, and the nitric acid 

replaces it with the nitro group of oxygen 

atoms that act as solid fu el in the explosive 

compounds. 

Nitro-cell u lose 
Cellulose nitrate prepared by nitrating cotton 

linters with a mixture of nitric and sulphuric 

acids. There are many uses of nitro-ce llulose. 

In cellu loid films, ce llulose pa ints and paint 

sprays, na il varnishes, lacquers and collodi ons 

etc. In explosives, the primary use is as a 

propellant and in the manufac ture of Gelatine 

Explosives. 

Nitro-cotton 
A term used to describe forms of Nitro­

cellulose used for a variety of purposes, the 

nature of which depends on the type of cotton 

and the extent of the nitration process. Uses 

include mixing with Nitro-glycerine to 

produce Blasting Gelatine. 

Nitro-glycerine 
Glycerine tri-nitrate, di scovered by Ascanio 

Sobrero in 1846. An organic Nitrate and a 

molecular explosive (as distinct from a mi xture 

of chemicals), which detonates in the open 

even when not conf ined. A High explosive, 

and principa l component in many types of 

commercial High Explosives, the first of 

which was Dynamite, invented by Alfred 

Nobel in 1866. Too hazardous to use as an 

explosive in its natural fo rm , but prior to the 

invention of dynamite, was used, despite the 

risks, for blasting (also known as Blasting 

Oil). 

Nitro-glycerine Hill 
A production unit producing Nitro-glycerine, 

constructed on a hill (usually artific ially 

created) with the ni trato r house at the top, the 

purpose being to take advantage of gravity by 

allowing the Nitro-glycerine and waste liquids 

to fl ow down hill through a sequence of wash, 

separator and labyrinth houses, usually via a 

network of lead-lined gutters and pipes, 

accumulated N itro-g lycerine be ing co llected in 

a 'c' House. Dependence on gravity was 

essentia l as pumping N itro-g lycerine can cause 

detonation. 

Passive Restraint Systems 
A recently introduced safety system for 

automobil es to protect the driver and 

passenger from serious injury by providing an 

air cushion w hich automatica lly inflates in the 

event of colli sion. The necessary immediate 

response is provided by a sma ll explos ive 

charge. 

Permitted Explosive 
A very important class of explosives 

specif ica lly designed to be used with safety in 

Gassy M ines (e.g. coal mines) . Today, they 

consist essenti ally of a low percentage of 

Nitro-glycerine and a mixture of ammonium 

nitrate and sod ium chloride (common salt). 

The sodium chloride, being an a lka li halide, is 

a fl ame suppressant and is the ingredient that 

affords the safety to the explos ive when it is 

fired in the presence of methane and air 

(potent ia l f iredamp). 

P.E.T.N. 
Pentaerythri to l tetranitrate. A very stable 

High-Velocity-or-Detonation (VO.D.) 

crystalline o rganic nitrate and one of the most 

powerful and brisant high exp losives. Its main 

use is as a base charge in high-efficiency 

detonators (to minimise the quantity of 

primary explos ive required for initiation), and 

for detonating cord (Cordtex) 

Picric Acid 
Trini tropheno l. A high explos ive, also known 

as Lyddite, w ith origins as a yellow dye in the 

textile industry. More bri sant than TNT, and 

used primarily fo r military applications. 

Powder Train 
A primitive trail of black powder used as a fuse 

to detonate an explosive cha rge. Now rarely 

seen, except in the Cinema. 



Power 
Ex pl osives Power is the abili ty of the 

exp losive to do work and is dependent upon 

the enormous amount of gas produced from a 

relatively small amount of solid or liquid 

expl osive when it detonates. The Power of an 

ex plosive is class ified by comparing it to the 

work done by a similar quantity of the most 

powerful commercia l explosive, Blasting 

Gelatine, which is used to define the datum of 

100%. 

Primary Explosive 
A single explos ive substance which detonates 

when subjected to flam e. The princ ipa l use is 

in detonators, examples inc luding MercUl"y 

Fulminate and Lead Azide. 

Propellant 
An explosive material (whi ch may be solid or 

liquid) with a low rate of combustion which is 

used for its propulsive effect. Propellants are 

a lso sometimes refered to as Propuls ives . 

Safety Fuse 
A slow-burning fuse in which the core is 

Blackpowder within an external spun sheath . 

The fuse is used to ignite the Detonator and 

provide a delay (usually of specif ic duration) 

between the lighting of the fu se and the 

initiation of the Detonator and the subsequent 

explosion. Normal fuses burn at 

approximately l cm per second . 

Secondary Explosives 
Expl osives or mixtures of explos ive 

substances which require a Detonator to 

ini tiate the composition to Detonation . 

Seismic Explosive 
Ex plosives specifically des igned for 

geophys ica l prospecting for oil and gas . This 

c lass of explosive is of re lati ve ly recent orig in 

and functions by providing an ex plos ively 

produced earth tremor whose passage through 

the earth can be traced by seismic instruments. 

The analys is of the trace enables a three­

dimensional map of the earth 's strata to be 

drawn in order to determine the location of 

potential oil or gas reserves . Systems a re 

ava ilable for both terrestria l and off-shore 

exploration. 

Shaped Charges 
Explosive devices in which the end of the 

charge is in the fo rm of a cone depression. 

This depression focuses the explosive fo rce 

into a high-penetrating jet. Used in perfo rating 

charges such as those for steel furnace tapping 

and well -hole blasting. 

Single-base Propellant 
A prope llant consisting primarily of Nitro­

cellulose. 

TNT 
Trinitrotoluene. A stable crystalline organic 

Nitrate explosive less powerful than NitJ"o­

glycerine, and used mainly in military 

explosives. Also has had a use in some 

speci ali st commercial explosives. 

Triple-base Propellant 
A propellant consisting of a mixture of Nitro­

cellulose, Nitro-glycerine, and smoke 

suppressant. 

Velocity of Detonation (V.O.D.) 
The speed of the Detonation shock wave 

which usua lly varies from 2,000 to 8,000 

metres per second (the speed of sound being 

331 metres per second) . 

Water Gel 
One of the current generation of non-Nitro­

glycerine expl osives ( inc luding emulsions) 

consisting essentially of a water suspension 

(gel) of ammonium ni trate sensitised with 

either a high-efficient fuel or by aeration. Low 

impact sensitivity nitro-compounds can also be 

used as sensiti ser. 



References 

I . For a more detai led account of the 
hi sto ry of high exp losives, see Tay lor, J 
(1951) and Dolan , J E (1985). 

2. Technica l sources on the development of 
mining explos ives incl ude Taylor and 
Hancock ( 1947), Taylor and Gay ( 1958) and 
McAdam an d Westwater ( 1958). 

3. Sohlman, R (1983), p34 . 

4. Taylor, J(1951). 

5. There are a number of sources of 
information on the life of Alfred Nobe l, the 
most comprehensive of which is Schluck, H 
and Soh lman, R (1929). 

6. Schluck, Hand Sohlman , R (1929), 
p157. 

7. Sohlm an, R (1983), p28. 

8. Schuck, Hand Sohlman, R (1929), P 126 

9. Bergrengren, E (1962) , wh ich conta ins a 
special supplement by N K Stah le on the 
Nobel Institutions and Prizes. 

10. Bergengren, E (1962) , p129. 

1 I . Soh lman, R (1982), p40-2 . 

12. Bergengren, E (1962) , p63 -4 . 

13 . Imperial Chemica l Industries (1938), 
pl8 

14. Nobel's Explos ives Co. Ltd (1907). 

15. Noted in an internal report at Ardeer by 
T Taylor (1923) , entitled, An Outline History 
of Ardeer. 

16. Miles , F D (1955) provides details of 
the hi story of research within the Nobel 
Division ofICI. 

17. Trai l, D (1946) . 

18. Marke, D J B and Lilly, C H (1951) 

19. Reports to the Secretary of State by HM 
Inspectors of Exp losives concerning 
accidents were standard procedure and 
required by the Exp losives Acts , being 
published by HMSO. A typica l example 
was that produced by Captain J H Thomson, 

HM Ch ief Inspector of Exp losives in 1902 
(cd 1045), entitled, 'Circumstances 
Attending an Explosion of Nitro-Glycerine 
which Occurred in one of the Final Wash­
houses of the Factory of Nobel s Explosives 
Company Limited at Ardeel; near 
Stevenston, Ayrshire, on 9th JanuGf)' 1902. 
In this particular accident, one man lost his 
life. 

20. Imperi a l C hemica l Industries (1938), 
p30 . 

2 I. HMSO (1956) 

22. Imperial Chemica l Industries (1938). 

23 . Nobel's Exp losives Co. Ltd (1907), p44. 

24. Reader, W J (1970), p70-2. 

25. Trail , D (1946) . 



Ardrossall & Saltcoats Herald, extracts IS 
February 1873 to 13 January 1973 (available in 
microfiche form in Ardrossan Public Library) 

Bergrengren, E (1962), Alfred Nobel - The 
Mall alld His Work , with a supplement on the 
Nobel Institutions and the Nobel Prizes by Nils 
K Stahle, (First English Edition) , Thomas 
Nelson & Sons: Edinburgh 

Berta, G (1990), Explosives: An Engineering 
Tool, Italesplovi: Milan 

Brown, D G (1946), Advances in Nitro­
glycerine Manufacture, Chemistry and 
Industry , p87 

Dolan, J E (J 985), The Development of 
Explosives, Chemistry ill Britain , 21 (28), 
p732 

Donaldson, T (1933), Alfred Nobel and Ardeer, 
ICI Magazine, Dec 1933 

Fordham, S (1966), High Explosives ami 
Propellants, Pergamon: London 

Gustafsson, R (1973), Swedish Blasting 
Techlliques, SPI Gothenburg, Sweden 

HMSO (1956), Guide to the Explosives Act 
1875 (as amended by the Explosives Act 1923), 
and to the Orders in Council, with Remarks 
UpOIl the Explosives Substal/ces Act 1883, [4th 
Edition], HMSO: London. (The latest guide 
was published by HMSO for the Health and 
Safety Executive in 1992) . 

Imperial Chemical Industries Ltd (1938), 
Imperial Chemical Illdustries and its 
Founding Compallies: Volume 1, The History 
of Nobel's Explosives Co Ltd, 1871 - 1926, 
lCI: Millbank, London 

Imperial Chemical Industries Ltd, Nobel 
Division (1958), Ardeer Factory, ICI: 
Stevenston 

Jansson, Lars Magnus (1991), 'The Nobel 
Paradox ', SCallOral1la (Scandillavian Airlines 
Magazine) , Nov 1991 

McAdam, R and Westwater, R (1958), Mining 
Explosives , Oliver & Boyd: Edinburgh 

Marke, D J B and Lilly, C H (1951), Smoke 
Generators for Dispersing Pesticides, Joitrllal 
of Science, Food alld Agriculture, 2, p56 

Bibliography 

Meyer, R (1981), Explosives , Verlag Chemie 
GMbH: Weinheim : Germany 

Miles, F D (1955), The History of Research ill 
the Nobel Divisioll of ICI, lCI Nobel Division: 
London 

Nitro Nobel, (1985) Where it all started, Nitro 
Nobel Magazine , October 21 1985 , 
p. 24-7 

Nobel's Explosives Co. Ltd (1907), The Book 
of High Explosives, [2nd Edition, 1908], 
Nobel 's Explosives Company Limited: Glasgow 

Philips, A H (1950), The Design of Modern 
Safety Explosives for Coal Mines, University 
of Durham Bulletin, 4 (1) 

Ramel, S, (1985), Ahead of his time, Nitro 
Nobel Magazine, October 1985, p. 54-5 

Reader, W J (1970), Imperial Chemical 
Industries -A History, Vol 1: The Forerunllers, 
1870-1926, Oxford University Press: London 

Sohlman, R (1983), The Legacy of Alfred 
Nobel - The Story Belzind the Nobel Prizes, 
Bodley Head: London 

Schuck, H & Sohlman, R (1929), The Life of 
AIji'ed Nobel, Heinemann: London 

Taylor, J (1946), Nitro-glycerine War Record, 
Chemistry and Industry, p332 

Taylor, J (1947), Advances in British 
Commercial Exp losives, Research, p67 

Taylor, J (1951), Chemicals as a Source of 
Energy, Proceedillgs of the Royal Institllte of 
Great Britain, 38, pI 

Taylor, J and Hancock, J (1947), Shotfiring 
and Explosives in Coal Mines, Transactions of 
the Illstitution of Milling Ellgineers, 106, 
p678 

Taylor, J and Gay, P F (1958), British Coal 
Milling Explosives, George Newes: London 

Taylor, T (1923), All Outline of the History of 
Ardeer, an Ardeer internal report 

Trail, D (1946), Protein Synthetic Fibres, 
Jourllal of the Textile Institute, 37, p295 

Weir, J (1946), Nitro-glycerine and Guncotton 
- A Double Century, Nature, 158, p83 

59 



60 List of Illustrations 

Figures 

Figure I : Painting of the Ardeer Factory by 

Henry Rushbury, R A, publi shed by ICI in 

1958 (C 47356) 

Figure 2: Illu stration show ing brands of 
Nobe l cartridges of bl as ting exp los ives, 
(Nobe l's Ex plos ives 1907, C658 l 7) 

Figure 3 : Out line map of Scotland, 
showing the locati on of Ardeer in a nati onal 
contex t 

Figure 4: A rtist 's im press ion of the a ir ra id 
by th e Luftwaffe in May 194 1. On th e 
night , th e facto ry esca ped se ri ous harm , 
suffe ring li tt le damage and no fa ta li t ies 
(Ca mpbell Howi e) 

Figure 5: Map showing g rowth of the 
Ardeer Factory froIll 187 1 to 1935 (source 
ICI, 1938) 

Figure 6: Location Ma p showing penin sular 
in re lat ion to surroundin g towns of 
Sa ltcoa ts, Stevenston , Kilwinning and 
Irvin e. 

Figure 7 : Hi stori ca l Map show ing 
genera li sed layo ut of factory 

Figure 8: Illu st ration of wooden cases fo r 
Nobel 's Expl os ives 1907, (C658 18) 

Figure 9 : Illu stration showing different 
brand s of Safety Fuse (Nobel 's Exp los ives 
1907) 

Figure 10: Detail of Nobel 's ' Union Brand ' 
Safety Fuse label (B39941 ) 

Figure I \: Illustra ti on containing portraits 
of principa l managers of the Nobel 's 
Exp los ives Company Limited, G lasgow, 
including Harry McGowan (then the 
Deputy Ass istant Manager), and C 0 
Lundho lm (Chi ef Chemi st), (No bel 's 
Explos ives 1907 C65820) 

Figure 12: The evoluti on of the ICI roundel 
from Nobel through to today (w ith 
permi ss ion of ICI) 

Photographs 

Plate I : Portra it of A lfred No bel, 1833-
1896 (leI Ex pl os ives, C62967) 

Plate 2: General view of ori g ina l Ardee r 
Factory from N itro-g lyce rin e Hill , c irca 
1880, show ing boil e r and eng ine houses, 
ni tri c ac id p lant , and Lucknow Co lli e ry in 
backg roun d. There were a number of 
colli e ry shafts within the fac tory 
(lC I Ex plosives, C62968) 

Plate 3: Earl y illustration show ing nitro­
glycerine ni trator and operator, sa t on one­
legged stoo l. The process of ni trat in g 
glyce rine is exotherm ic, c reating heat, and 
required the circul a ti on of coo ling water to 
main tain a safe temperature . T he one­
legged stoo l was therefore a safety dev ice 
des igned to prevent the operator from 
falling as leep, thereby ensurin g that he paid 
close attenti on to the therm ometer 
(lCI Explos ives, C6582 1) 

Plate 4 : D eta il ed view ins ide Dynamite 
M ixing Ho use showin g ha nd-mi xi ng, c irca 
1880. One of Nobe l's grea tes t inve ntions 
was the creation of Dynami te by mi xing 
nitro-g lycerin e on absorbent ea rth known 
as kiese lguhr, a process whi ch transformed 
the nitro-g lycerine from an extreme ly 
haza rdo us o ily liquid into a safe high 
explos ive . Prior to the introducti on of 
mechani sed mix ing, the production of hi gh 
explos ives f rom nitro-glycerine invo lved 
hand m ix in g, as shown here 
(lCI Explos ives , C47086) 

Pl ate 5: Vi ew w ithin Ardeer Factory of 
nitric ac id pl ant , w ith nitro-glycerine hill to 
right in backg round, and gas works in 
foreg round, c irca 1880. (lCI Explos ives, 
C62977) 

Pl ate 6 : V iew of SS Lady Gertrude and SS 
Lady D oro thy, both explosives-carry ing 
steamers be long ing to Nobe l's Expl os ives, 
c irca 1925. Much of Ardeer 's producti on 
was destined fo r export , and even fo r 
Bri tish markets , the safes t and most 
efficient means of transport was by sea 
(ICI Explos ives, C65562) 



P late 7 : Inte rior view w ithin the Library at 
Ardeer, showing the Index Cards , A nnette 
Ke lly (Informati on Officer) , and She il a 
Co nway (former Records and Repor ts 
officer), 1995 , (RCAHMS, C64396) 

Pl ate 8: Vertica l aerial view of the Ardeer 
Factory and sur rounding area, taken by th e 
L uftwaffe in 194 1 prior to the air raid 
(RCAHMS, C 47643) 

Plate 9 : Exterior v iew from north of 
Nobe l's Explos ives staff canteen, re-named 
Africa House, form erly the South Afri can 
Pav ili on at Glasgow 's Emp ire Ex h ib ition in 
Be ll ahouston Pa rk in 1938 . The b uil d ing 
was moved to Ardeer where it was 
converted for use as a staff canteen . 1990 
(RCAHMS , B4 11 04) 

Pl ate 10: Obi ique aer ia l view fro m west 
over centre of fac tory in 1992 , provi ding an 
idea of the sca le and comp lex ity of the s ite 
(RCAHMS, B72 163) 

Plate 11 : View of f irst N itro-g lycerine H ill , 
c irca 1880. N itro-g lycerine h il ls uti lise 
gravity, the nitrator houses being situated at 
the top of th e hill , the ni tro-g lycerine and 
waste ac ids subsequently flow ing down hi ll 
via lead-lined condui ts through sequences 
of separato rs, was h houses and labyrinths 
before be ing di spatc hed for mixing into 
explos ives (ICI Explosives, C62971) 

Pl ate 12 : Deta il ed view of N itro-g lycerine 
nitra tors, circa 1925. Thi s view shows an 
arrangement of th ree ni trators 
(ICI Exp losives , C47088) 

Pl ate 13: In ter ior v iew of Nitro-g lycerine 
nitrating house, showing nitrators in 
backgro und (a bove), and separa tors in 
fo reground, c irca 1925 (ICI Exp los ives, 
C47092) 

Pl ate 14: Inter ior v iew of Nitro-g lycerine 
'C' Ho use in which the nitro-glycerine is 
stored pri or to d ispatc h to the m ix ing 
departments, circa 1925 (lCI Exp los ives, 
C655 04) 

Pl ate 15: Interior v iew of p lant recover ing 
N itro-glycerine fro m refuse acid , c irca 
1925 (lCI Exp los ives, C65505) 

Plate 16: Detailed view insi de a Dynamite 
Cartri dg ing Hut, circa 1925 , show in g 
original Dynam ite cartridg ing machine in 
use (lCI Exp los ives, C655 09) 

Pl ate 17 : Detai led view ins ide Powder 
Ex plosives Ha nd Ca rtr idg ing Hut, c irca 
1925 (ICI Explos ives, C655 1 0) 

Plate 18 : Interior view of Glycer ine 
Refinery di sti ll ation pl ant , c irca 1925 
(ICI Ex plos ives , C62995) 

Plate 19 : Ex terior view of G lycerine 
Refinery, whi ch refined large qu anti ties of 
glycerine for ni trat ion to produ ce nit ro­
g lycerin e, c irca 1925 (ICI Exp los ives, 
C66034) 

Plate 20 : Inte ri or view of Nitri c Ac id p lant , 
c irca 1925. Ni trati on processes requ ire 
large qu ant iti es of co ncentrated n itri c ac id 
whi ch were suppli ed on site at Ardeer by an 
Ac ids Department sa id in 1907 to be the 
larges t in the wor ld (TCI Exp los ives, 
C62989) 

Plate 2 1: Interior view ofTentelew 
Sulphuri c Acid pl ant uni ts 3 and 4, showing 
tops of HereshoffKilns, circa 1925 . 
Concentrated sulphuri c ac id was a vita l 
component in the nitra tion process, 
absorbing unwa nted water (lCI Exp losives, 
C62985) 

Pl ate 22 : Inter ior view of N itri c Ac id pl ant 
showing top of retorts, with ni trate of soda 
hoppers and Harts Condense rs, c irca 1925. 
N itrat ion processes are centra l to the 
ing redi ents of mos t exp los ives , and requi re 
large qu antiti es of nitric ac id 
(lCI Explos ives, C 62990) 

Pl ate 23: View of orig ina l Dynamite 
cartr idging huts s ituated beneath nitro­
glycerine hill (left) , illu strat ing the wooden 
construction and layo ut of the buildings , 
c irca 1880, (lCI Ex plos ives , C62976) 

Plate 24 : Inte rior view of Box Factory, 
showin g na iling and tr imming machines, 
c irca 1925 (lCI Explos ives, C65560) 



Plate 25: In ter ior view showi ng the coa l­
fi red Lancas hi re boil ers in the Central 
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the formation ofICI in 1926, and were built 
to house ICI's research centre, comprising 
the Research Department Headquarters, and 
including an office for the Research 
Manager, and associated administrative 
offices, laboratories, and the library. 1995 
(RCAHMS, C38963). 

Plate 49 : Interior view showing Routine 
Laboratory, circa 1925 (ICI Explosives, 
C47089) 

Plate 50 : View of workers being searched at 
the entrance to a Danger Area, circa 1925. 
In the interests of safety, strict rules on 
contraband were applied (ICI Explosives, 
C66043) 

Plate 51 : View of women workers queuing 
at the searcher's box at the entrance to a 
Danger Area, circa 1925 (lCI Explosives, 
C66042) 

Plate 52 : Propulsive Department: interior 
view showing entrance to a Ball istite 
Powder House, a 'clean' area requiring the 
wearing of safety shoes (visible in the 
foreground, and including 'over shoes'), 
circa 1900 (lCI Explosives, C62962) 

Plate 53 : Interior view along covered 
walkway No.4 within the Detonator 
Department, showing a long section of 
wooden walkway typical of several areas of 
the factory, 1995. One of the main purposes 
of these corridors was to prevent sand from 
blowing or being carried into production 
areas (RCAHMS, C38948) 

Plate 54 : Detail of typical pedimented 
noticeboard in the 'C' House of Nitro­
glycerine Hill No.2, providing details of 
the operations, explosives and workers 
permitted in the building at anyone time , 
1995 (RCAHMS, C60109) 

Plate 55 : View of the Manager's House in 
1902, later to become 'Nobel House ' (ICI 
Explosives, C62973) 

Plate 56: View of dome-ended former egg­
end boilers, used to store glycerine and glycol 
at the foot of Nitro-glycerine Hill No.2, 1995 
(RCAHMS, C60076) 

Plate 57: View of AC2, a 'C' House on Nitro­
glycerine Hill No.2, showing the wooden 
gangway and lead-lined gutter approaching 
through a gap in the Chilworth Mound, which 
isolates the building, 1995 (RCAHMS, 
C60084) 



Plate 57: View of AC2, a 'C' House on Nitro­

glycerine Hill No.2, showing th e wooden gangway 

and lead-lined gutter approaching throllgh a gap in 

the Chilworth MOllnd, which isolates the building, 

1995 (RCAHMS, C60084) 





I n 1871 , Alf red Nobel brought the 

newly -born 'high -explosives industry to 

Britain , establishing , with the backing of 

Scotti sh entrepreneurs, the country 's first 

Dynam ite factory at Ardeer on the west 

coast of Scotland in Ayrshire . In its time , 

Ardeer grew to become the largest 

explosives factory in the world , and was 

one of the principal dr iving forces behind 

the creation of ICI in 1926. 

Through the pub li cation of this book, the 

Royal Commission on the Ancient and 

Historical Monuments of Scotland 

(RCAHMS) and ICI Explosives wish 

to acknowledge the debt that 

Scotland , the United Kingdom and the 

World owes to Alfred Bernhard Nobel. 




