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When Albert Wilson asked me to talk to you about my wOFking 
li1'e my f':i.l~s t thought was that there is little 1 can say that i s 
of intel"est.. 1 have spent mos t of' my working life on explosives; 
making them, inventing new ones, adminis.tering the law re l ating to 
tbem, and in the las t few ye81"s trying to drag dangerous goods 
legislation (includi.ng explosive,s) i nto the 1980s. To mimic t he 
old saw ab«).ut eating cream buns and other desiJrable pursuits: 
eV8Fything about explosives is illegal, dangerous aT b<iEring. 
EventuOllly I made up my title (which does derive :from what I have 
been doing ) and trus t t hat 1 canfind enough th8t is not too 
1egitimat e or saf e to be boring to put into an account of what is 
s till a somewhat mysteri~us IDHterial and which has provided me with 
an occupation for s ome 43 years . 

First,perbaps, ,1 should say s omething about my origins. 
Both sides of IIly family were peasant smallholders from way back. 
About 100 years ago my paternal grandfather, being a younger son 
and the1?efor«.no,t in line to take over the f amily holding, wa lked 
:from Bedfordshire to the brickworks about two miles outs ide the 
village of Gamlingay in Cambridgeshire where he could, as s strong 
young man, earn good money "running" bric'ks from the kiln t o the 
stack. He mar ried a local girl,,' took up smallholding and my 
father was born in a cottage on Gamlingay Heath in 1887 . 'Nry f ather 
in his tUlrn WEIDt back tClr Tingreth in Bedfordshire for his bride but 
set up home in Gamlingay which is ho" I came to be bOFn in that 
place; in 1920. 

The 1920s were bad y ars for farmers~ eventually my f ather 
was' driven from his holding by drought and mis.fortune and at about 
the end of the de<eade came t o Edmonton to, t ry his luck in the big 
smoke 0 

I find family hist.ory fascinating. In the spring of 1939, 
my fatheF,having risen to such affluence that he could afford a 
car , bli'ought his parents up :from the country f or a holiday. Two 
things stick in my mind: The fi r st is that this was t he first 
occasion that my grandmother had travelled outside t he village 
since the first World War; the secondis th~t I wao given the job 
of' taking the gFandparents about and my grandfather wanted to s ee 
Winchmore Hill. I thought thi s odd but took him . He gazed at the 
expanse of speculat i ve housing that we all know, and said quietly 
"When I vas a young IIlan, every haymaking time I would walk from . 
Gamlingay t o Winchmore Hill for a. week OF ten days work, haymaking." 
1 was astonished. "Walk?". "Yes, it t ook two or three days each 
way and. I s.lept , rough on the way ". 

The family weFe always ambitious; Sons (and daughters) 
were expected to do better than their parents . 1 wanted to be a 
surgeon but there was simply no money for this, which is just as 
well becaus e 1 have always been more at ease with things ratheli' 
than peopleft In the event I settled for chemistr y being fascinated 
by my reading of the work of the pioneering chemists, Perkin, Mond, 
Leblan~ and the like. 
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fit' initial educat i cm had been patchy buit eventually I found 
myself in Latymer's School where eventually I passed the old style 
GCE examination at a level which gave me exemption from the London 
matriculatim and for thwith needed a job. CareeJrs help for 
youngsters in 193'7 was rudimentarYe In the fifth form we had a 
number of talks (rather' like the one I am giving now) from time 
expired professional people but virtually no concrete advice on 
the nuts and bolts of developing a careeT. The neares t I got t o 
thi s was a personal interview with a very earnest gentleman who 
assured me that there was absolutely no future in science whatever 
and I . would do much better to become a clerk in an off'ice in town. 
Needless to say I ignored this and wi,thout knowing what I was letting 
myself in f or, act i ng solely on the basis of the pay offerFed , I 
appli ed fOF and got a job as la temporary junior laboratory assistant 
ail the Royal Gunpowde:r: Fectory at the princely sum of 29/8 per week~ 
This was indeed high pay, tile going r~:l.'te for a lab assis tant in 
it:.h<iIse days was one guinea and 17/6 was not. unknown • . 

Perhaps, it will help if' I sketch out at this stage my entire 
caIl':eeri.lin outline', filling in the detail later. As I said, my :first 
job was that of a laboFatory assistant in the l aboratories of what 
was then t he Royal Gunpowde.r Fac t ory in WlBil tham Abbey . Fmr seven 
yerurs I was involved in laboratoTY work to do with the product ion er military propellants and high explosives. In 1945 the :facto:zry 
was closed and the site used ito build an explosives resear ch 
establishment. 

I was taken over with the fixture and fitt i ngs; but there 
now followed a total of twenty five happy years in scientific 
research which is, in my opinion, the most satisfying job t here 
i s and equa11ed by none other. By 1963 I had become Superintendent 
<0:1' Explosives Research at Waltham, a post which I occupied for 
the next seven years. This happy period came t o an end in 1970. 
At the begi nning of tha,t year the post of HM: Chief Inspector of" 
Explosives (in the Borne Office) became vacant, I app l ied and, 
$omewhat to my sur prise, was appointed to this venerable and 
somewhat awe-inspiring vocation. I have been asked more than once 
wfuy I had even applied :f'or the job, my' reasons were complex and I 
will touch on them later. 

I was HMCIE for ' six years. In 1974 , :feeling not at all 
like Moses , I l ed t he Explos ives Inspectorate out of the Home Office 
into the Department of Employment as a preliminary t o its incorporatia 
into the than embJryonic Health and S8Ifety Executive which was to 
se: :formed s. a consequence of tlnepassage of the Health. and Safety 
a11, Work Act, 1974. I will not dwell on the Executive but the 
situation was very different from what had obtained in the Home 
Office and demanded a r estructuring of the group in In;y charge. In 
1976 I l eft the Inspectorate as such ( I continued to hold ~ w~rrant 
as an Inspector ) and took charge of' a policy group . For the last 
four years I have had the entiFely thankless task (which , to be 
fair ,wtls adequa tely paid) of trying to get agreement on prop osals 
:for t he overhaul of much of the legislation to do with d~gelmua 
goods generally and' olf which the law on explosives forms only a 
part. 
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Let us return to the powder mil ls in 1937. This was all 
that I, as a boy of 17 had ever dreamed a big chemical plant to 
be. I was delighted to see proc.esoes I had onl,Y read about actually 
car r ied out on a multi-ton scale; I was fa s ci na ted by the vast 
complex hi (~Jj'archy embFaei ng a mul ti-di5cipline stFucture o:f 
itrr desmen of all inds! prog;ess worker s., chemists and engineers; 
and by t he many dLff'e r ent chall'acters one met. And, of course, 
we Ner e all working on that most esoteric of materials, explosive! 

I have described the of fice of HMCIE as venerable, and 
goi ng back to Vivian W~jendie in the early 1870s indeed it is, but 
compared to the powder mills in Wal1!..bam Abbey t he Inspectorate is 
a veri table nevvc:om r. The origins of the mills are obs cure but 
Malcolm Mc Laren, a f ormer colleague and now the kingpir of' the 
information s ervice in the establishment, has found mention of .a 
cont ract for t he supply of saltpetre and sulpbur dated 1561. It 
i s possible that the powder fOIr the gunpowder plot was. made there. 
McLaren has also noted that at t he relevant time Father Henry 
Garnett, the SupeFioIr of the English Jesuits was living undeF the 
ass.umed name of Mr. Meaz e at White Webbs where the conspir ators 
were frequent vis i tors. 

The mills were nationalised in 1787, the first Ma.ster 
being a MajOF Congll'eave. His son also had a dis tinguished 
career in t he artillery and also became, in due course , Master 
of the Waltham Abbey mills; but in his case he is better known 
as t he inventor of the military, rocket and of the peculiar clock 
which has i nstead of a pendulum a metal ball running back and 
forth on a grooved track. In the course of my career I have had 
much contact with Amer ican colleagues both military and civil; 
you may know that 'n the second verse of their national anthem 
there is la. phrase " •• • t he Jrockets red glare ,bombs bursting in 
ail:' ••• " referring to an incident in the war between our two) 
countr i es which started in 1812; I have had not a little fun 
wi th my American :friends po i nting out that these r ockets weJ1'e 
filled a Waltham .bbey~ 

I referred t o the hierarcr~ inthe factory. This was of ,a 
kind which less than half a ~~ntury later seems to. be of another 
world . The 1!..op man was called t he "Superintendent" or "the Super " 
and as the distFic~s largest employeroccupied a position with a 
resemblance to a country squire.. A l arge mansion was provided 
:for his ac comodation and as a r eminder of' even more remot e and 
spacious days thi had a considerable accomodation for servants 
and there waa pFovis ion for his carriages and h011'sef1e h . 

Below the Super stood a $.tructure, almost germanic . n its 
Fig~rnQty, of manager, works chemis t s, shift chemists , for men , 
assisLtant formenand charge hands. 

Behaviour was strictly ontrolled by two inter-locking 
sets of Fules , one fOll' general di scipline and the other for safety . 
Both were enforced with a Fesolution that. today would produc .... 
s t rikes: on the instant. Unders tarldably, ~:meof the mos t heinous 
crimes was to i ntroduce on ones person matches or light ers. This 
pFohibition ex~endecl to cover all smoking material and there was 
only one punishment: instant dismissal. The ban actualJ:y covered 
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a whole range of items eg cougb sweets and during the war: (under 
the emergency legi sla tion prosecutions were mounted fOI' an offence 
with a month in prison OD conviction. All this was calculated to 
s trike terFor into the mind of a boy and even now I never carry 
mat<1!hes. i n my pocket s o fixe d did the habit become. 

It will be appreciated that following world war one the 
fa a:tory had 9ane t hrrough a very dull period until re-armament 
starting i n the early thilrties. The factory was essentially 
chemical, Fun by ch emists and for at least tw~, hundred years of it's 
.long histo]'y had been a.ssociated wi t1\l the leading scienti fic 
thought in the country. In the expansion of the 1930s (into which 
I had by chance s t epped) the very far sighted policy was: adopted 
of building '_ la home team of chemists by reCFuiting boys (in -I!;h~se 
days :females neveT penetJrated the factory pJroper) a t .Matriculation 
level on a condi tion <af empl<ayment that they - worked in their own 
time f or a degree . To encourage us further we were allowed 3 hours 
off peR week. One. snag was that the nearest polytechnic offering 
a suitable cour s e was the old Northern Polytechnic in Islington 
and a degree C'ourse meant four nights per week; S(OJ our three: hours 
became divided into foull' in crrdell' to leave t hat much early on 
those night s to make the dash t o Holloway Road. Travel by bus was 
no t us ually possible on our p~; the bieyele was the order of the 
daYe I lived i n Edmonton and on those four class days would cycle 
81' miles to work, do a days wOFk (less 45 minutes) cycle 15 or so 
miles to the Pol y, do 3 hours classes finishing at 9-30 and cycle 
nearly 8 miles home again. In later years I had many a private 
smile whilst l i s t ening tco:· applicants for j obs saying how dif'fi«!ult 
i it. had been to get Cl degll'ee at. uni versi ty. 

Came the. end of the war and the fac t ory was clearly finished 
as such . In the late i'Olrties no need was s een, ., even in a futur e 
waF , for the provision of explosives on the scale that had been 
necessaJ1'Y in the past and in any event Wal tham was badly sited :for 
f uture, large scale production having become part of' the London 
splt'awl. You may know that for many years the cent:Ire of military 
~:lcient.i :fi c research had been in Woolwich Arsenal, during the 39,-45 
war much of t hi s. had bean dispeFs ed as a pr ecaution against air 
attack and after the war it was. decided not to bring it back. 
Di f:feF en it, aspect s went to different. places and th,e decision was 
made to site tbe explosives - res:earch establishment on the historic 
factory site at Waltham Abbey. 

It oc curs t<a me that I have been rattling on about 
exp l osives without in any way saying what these are. The simplest 
definition is that it is a chemical or mixture of chemicals which 
when it "explodes" produces heat , light, noise and la, tremendous 
expansion. The classic explosi ve and indeed the only pract ical 
explosive foJi' some 5 or 6 hundll'ed ;years is gunpowder and the word 
is still synonymous i n most peoplets minds wi th "explosives". 

One of the games hisitOJri ans play is to seek the nationality 
of t he i nvenito]" of gunpowder. It is claimed for the chinese and 
the II1dians; the GJl'eeks claim it for Mark the Greek the pJi'esumed 
inventor of Greek fire , the Germans claim it for Berthold Swartz 
and we, of eourse claim it for Roger Bacon. 
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The truth is that in all probability no one invented gunpowder; like Topsy 

it- just growed. Th~re is no evidence that the Chinese had it befor · the 

Portuguese sailed a ship armed with cannon there in the 14th century. rrhey 

invented the f ir cracker of course . This originally was a length of bamboo 

thrown on the fi r e when the cells between the knots exploded one after t he othE 

and it is easy to see how 'gunpowder, once they h d learned its sec r et , \I/ould 

improve the device. 

The most likely orig:i.G, in my op:tnion, of gunpowder is in the middle-east. 

There one finds a history of the r!ative surface petroleum being used 8.S a \,/ eapc 

of war: if you \ erc besieged you poured boiling oil over your adversaries , 

i f you set f ire to it fi at i t was more effectiv0. One day someone put some 

s altpetre brought on the caravan. routes from I ndia in the mixture and we 'l'J ~'0 

well on the wa.y to gunpowder. What he had done was to :I.nelude the oxygen 

necessary for the combustion of the fue l into the mixturo so that it wou .d 

now burn in the absence of air . This meant that it could burn very fast since 

the r ate was no longer controlled by the rate air could get at the bre",. 

Energy was r eleased quickly and an explosion resulted. 

The obvi ouB first use for this material was in assaults on astles. Your 

military engineer would fill a bucket with the stuff with a string, soaked 

in saltpetre solution and dried, sticking out of the top and, seizing his 

opportunity, would rush up to the gate and hang it on the out side light the 

string and retire, as t hey say, immediately.' Of course if things dj.M' t 

go qui te to plan it might explode early and t h . army would need a new eng eer 

as well as a new bucket. These devic es were called petards, a word which 

means "to break wind" and the Bard, ever watchful for a pun, has Hamlet say, 

after having killed Pol onius, 

"Let it work; 

~or 'tis sport to have the engineer 

Hoist with his own petardo 

The next invention clearly vIas the gun and these soon proliferated in a variety 

of shapes and sizes 
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It has been said tha t t he noisy, stinking remote weapon was unchival r ous a.n( 

m ant tha t every Jack was now as powerful as his mount ed master. I t ia cer1 

tha t the arrival of gunpowder probably heralded the greates t change i n t he 

affairs of man in his tory duo to technology (even i ncluding a t omic ener gy) 

but the effect waS quite the reverse of makin, Jack equal to his master . B. 

the gunJto raise an army all you need do was collect enough men each with h: 
own rough weapon , cutt ing or clubbing "'/hich he kept a t home j came with 

J 
gunpowder the need f or factories, difficult imports of sulphur and (usually: 

saltpetre. These things were only achieved by nat ions and armies became mue 

more the prerogative of kings. 

The next really big step came in the 19th century when the chemist succeedec 

in combining the fuel and oxygen in a single molecule; or r a ther a variety 

of single molecules and many modern explosives (but by no means all) are of 

this type. If the addition of an oxidizer to a f uel speeds the combustion 

by eliminating the process by which air diffuses to the fuel the combi,natioI 

of oxygen and fuel in one ' molecule speeds the process further and t he organ:l 

explosives are a whole order more powerful than gunpowd r. 

Almos t at· th outset of my t. ime in r esearch I was 'given the job 
of s etting up a r esearch group concerned wi th t he sensit i veness 
of explosives . This may be cr udely but explicitly defined 
as seeing how far they could be pJrovoked before they answered 
back.. Tb..ree points: one , there are in facti' two parameters, 
sensit iveness, whi ch is the tendency of the explco,sive to go cff 

when you do NOT-want it to and sensitivity which is it' s 
ll'eluct ance t o do so when you do. Qui te apart from the., 
mathema tics. the pbysico-chemical pFocesses are different. 
Two, it is easy t o make powerful explosives but difficult to 
!lE. ke safe ones and particularly so i f you want to combine 
a high sensitivity ( r eliability ) with ~ low sensitiveness 

(safety) . Three, the foregoing means that sensitization, as a 
t opic. , is commercially and militarily valuable so there is 
little that I can say about the results. However some of t he 
t.echni ques used to obtain da.ta yield unusual, even beautiful 
results: and I can illustrate this. part of my talk by means of 
s ome film I made many years ago. 

The study is Fea:lly one of ll.' eaction kinetics, ie the way i n 
whi ch the rat e, of the various chemical reactions are controlled. 
The plwblem is the extreme speed at whi ch events occur and the 
violence of the Fe ult. Right at the outset it was seen that 
highspeed photography woul d pJrovide a powerful tool. 

In the early days , around 1946-56, commercially made cameras 
were very dif:ficult to acquire, very expensive and' far to'o slow. 
We therefore. ha d t.o build our own. It was not unti l 1956 that 
I was able' to buy an American camera for a sum so l aJi:'ge t hat 
i t still f r i ghtens me today and it is with this machine that 
1:he f ;~"'l you will. see was made .. 
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It ean t ake a sequence of photographs at a rate of up to 
4 million a second at an aperture of f14.5 with an exposure of 
i t he frame i nterval, ie less than 1/10 of a millionth of a second 
:r'OF the" highest rate 0 In 1956 the problems of us i ng such a mu hi ne 
were such as t o need a lecture for t his top ic alone but in the end 
the lresults came i n i'Jreely and made it worth while o 

(Film or films i nserted here ) 

In 1970 I .became HMCIE in the Ho~e Office . The Explosives 
Branch (now divided nd patEt of the Health and Safety Executive ) 
had about 100 years of histoJryo It had-its origins in the extFemely 
unsatiaf'actory s.tate af the gunpowder industry in the middle of the 
19th centuFY, and specifically in the Regentts Palrk explosion , coupled 
wit h the :fact that organi.c eplosi ves , of which ni tFoglycel'ine is the 
obvious example, wer e beginning to appear on the sceneo These problemB 
were: met. by the intrduction of the 1875 Explosives Act. This i an 
excellent piece of Victolrian drafting and shows tremendous for esight 
and attention to detail. 

It starts by defining an explosive, and t he def i nition is so 
good that with. veI'y little modification it now forms part of the 
Uni ted Naltions defini tioD . One aspect of t hi s legislati.on which 
stands out very :forcibly to t .he modern eye is the almost draconian 
powers' given t o BM Inspectors: "A Government . . 

Ins!, ctor sha 1 have power to make such examina.tion and inquiry as may be 

necessary to ascertain whether this Ac is complied 'tith, and for that purpose:-

he may enter, inspect, and examine any factory, magazine, or stor of any 

explosive, and every part thereof, at all times by day and night ••••••• ". 

liThe occupier of every such factory , magazine , store and r egistered premises, 

hi~ agent s and servants, shall furnish the means required by the inspector as 

necessary for every such entry, inspection, examination, and inquiry". 

Even further, an Inspector Cant on his O\~ Warrant, if he thinks t hat an offence 

against the Act likely to endanger life i s being committed; ego the keeping 

of unsafe, possibly illegally manufactured, explosive, enter any premises at 

any time, and if needs be by force , and as well on Sunday as on other days, the 

said place and every part thereof. 

The reference to Sunday i6 int,resting. Captain Vivian Majendie, apart from 

being the virtual author of the 1875 Act and t he first Inspector was also very 
-----------_.--- -- ------

active in the religious life of St Paul ' s Cathedral and has a memorial plaque 

in the crypt. He doubtless f elt the need of a l i ttle extra authority on a 

day in which I am sure he would have much preferred to be singing psaims. 
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In the early years of the present century, it began to be 
apparent that yet another class of chemical in fact exhibited some 
of the characteristics of exp losives,viz. petroleum. Just as 
prior to 1875 there had been a number of minor Acts controlling 
gunpowder , so prior to 1928there existed a body of legis lation 
on petroleum which was brought together in the L928 Petroleum 
(Consolidation)Act, the Home Office finding ready to hand in the 
Explosives Inspectorate the necessar'y expertise. The position 
today is vastly more complex, there are a great many chemicals 
which are manufactured, moved by rail or road,stored, handled and 
used all of which can be hazardous not only to those directly 
concerned but also to the public nearby. 

A very significant part of the policy work undertaken by the 
Inspectorate and their colleagues in the Home Offi ce consisted of 
international discussions notionally aimed at a standardisation of 
safety requirements in the interests of trade. This international 
work falls under three heads: First there are the bilateral or 
multi-lateral agreements where two or three countries agree on a 
specific procedure. The Common Market work in Brussels is 8 
particular example of this. The next major division arises from 
an old aereement known as CIM which is an agreement for the 
standardisation of railway practice and is administ ere d by a 
European organisation centered on Berne in Switzerland. Early in 
this century the members of ClM broucht out an international 
agreement on the carriage of dangerous goods by rail in Europe known 
as RID; with the advent of Road as a serious competitor to Rail 
there developed, also from the central office in Berne a committee 
om the transport of dangerous goods by road which produced an agreement 
known as ADR. The third division is the work undertaken by the 
United Nations Organisation on the transport of dangerous goods. 
The parent body is the Economic and Social Council which is at 
Ambassador level and meets in New York. This body has four subsidiaries 
which would be more efficient if they did not overlap. The first is 
the senior technical body, the Committee of Experts on the Transport 
of Dangerous Goods, which is supposed to cover all modes of tranSpoI't, 
and has two subsidiaries: the Group of Experts on Explosives and the 
Group of Rapporteurs, the last dealing with all dangerous goods 
which are not exp losives. All three mee t in the old League of Nations 
building in Geneva. Duplication arises because not content with 
this the UN has also set up the Inter-Governmental Maritime 
Consultative Organisation for the sea mode and which meets in London, 
the International Civil Aviation Organisation for the air which is 
b!3.sed in Montreal and has taken over joint meetings of RID/ADR which 
now meet in Geneva. 

With our entry into the Common Market the work has multiplied. 
The members all subscribe to CIM,RID and ADR not to mention the United 
Nations bodies noted, but this does not prevent them from taking up 
positions at the different bodies which are mutually in conflicto 
Another aspect of these international discussions is the naked politics 
which appear at the conference table. It is by no means unknown for 
a country to put forward safety regulations which in fact favour its 
trade in a s omewhat unilateral fashion discussion then becomes 
rather difficulto ' 

I ~annot say tha t I enjoyed international work of this kind. 
It is entirely different from the often less polite but much more 
plainspoken scientific meetincs to which I hod been a ccustomed. I 
think, however, that I was accepted since I held the chair of the 
UN ~~losiyes ~roup from 1973 to 1978, giving it up on my election 
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to 1!.:he Chair of th~ parent Commit t ee of Experts i n that year. 

Sueh then, has been my working life . I s tress "working" 
sinlC'e -every man has ' a t leas t two lives: the occupation by which 
he earns his·~ bread and hi s f amily. I do not t hink t hat, with 
hindsight , I c ould have ordered it bette:zr.. I had, in the emrly 
yeaFs, my share of the pleasur e that derives from research and 
if the last few years, spent in dull law, have not been such fun 
t hey have been just. as rewarding in other ways 0 


