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ABSTRACT

The Viegiles were a fire brigade, carryinreg out nigntly patrols
throuchout the City of Rome. Originally 3%,%00 strong, they were
increased to 7,000. The scale of their fire patrols makes them
uniocue. Their equipment was basic but effective. The aaqueducts
made their operations possible by vroviding adeaquate suvplies

of water throughout the City.

Rome had a very bad fire problem, accentuated by the
occurrence of several fires at once, Augustus apvlied the
military technigque of patrolline to the water resources already
available. The conventional sizes of centuries and cohorts
were appropriate for firefightine, and the Visiles were organised
as soldiers. But they were non-combative, and recruited largely
from freedmen.

]

The continubus nieght duty was arduous, and around 8%
of the men resigned each year. In contrast with soldiers,
vigiles served for a normal veriod of only 6 years. There were
a few openinrs for promotion to nco or technician, but further
oppertunities on the operational side were rare. Nco's and
technicians could serve for many years. The officers (centurions
and tribunes) had a military vackeround. Centurions could serve
for many years; tribunes did not. The prefect had judicial
functions in addition to overall responsibility fbr the Vigiles,

and was less concerned with active firefighting.

The two fields of ancient history and firefighting have
been brouszht together. The evidence used to be under-utilised,
but can be very informative. Probably the most neglected aspect
was that of numbers. The two nominal rolls of the Fifth Cohort
are key items, tellineg us the total numbers of men and also
providing us with clues as to the lensth of service and the
nature of the career. Within this framework, we can fit the

evidence into a coherent victure.

With so many points at which the Vigiles were votentially
effective, they must be ranked among the world's more effective

firbé brigades.
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CHAPTER 1

THE PROBLEM OF THE VIGILES

The problem of the Vigiles has been to discover what was missing
from previous studies and then to try to supply it. It was clear at
the outset that recent studies of certain histérical aspects could
supersede parts of the last study of the Vigiles, that of Baillie
Réynolda (1926), but this did not seem enougﬁ as it left too many.‘
loose ends. What was needed was a more general unification of our
knowledge of the Vigiles. Such a unification seemed likely to be
found in the area of the function of the Vigiles. Then, reading
through BR and other accounts, it became clear‘that this was indeed
the miésing factor: it had become a cliche that the Vigiles were a fire
brigade, so much so that if any piece of evidence did not fit in with
firefighting then it was related to the somewhat vague ‘police
functions' attributed to the corps without it being felt that this
detracted from thelr firefighting function. An experiment was
therefore tried, and with this the present study of the Vigiles took

its major step forward.

The basis of the experiment was the small body of direct
evidence that the Vigiles had firefighting functions, and the
experiment actually took the form of seeing how much of all the
ovidence for the Vigiles., both direct and indirect, was consiastent
with 1t having been their major - and possibly even their sole -

function to act as a fire brigade. It became clear that this was
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the only hypothesis which made sense of all the evidence. As the
study progressed, therefore, new lines of investigation were opened
up, all of them directed to answering the question what sort of fire
brigade the Vigiles were. It became necessary to import a knowledge
of firefighting, and thus to see how far the evidence, slight though
it was, could be shown to have reasonably definite implications
concerning the mode of operation of the Vigiles. Ar a result of this
approach, it ia possible to suggest not merely how they did operate

“but also hoﬁ much esuccess they achieved.

Most of the evidence has been worked over twice during the
preparation of this study. The first time round, the approach was a
fairly traditional classical/archaenlogical one, the aim being to
ascertain the various possible interpretations of the individual
pleces of evidence but without a special knowledge of firefighting
(or anything else, for that matter) which ﬁight have provoked a
Belective treatment of the material. It was after this first working
over that the experiment just described was carried out, and it was
thus a layman's impression that the Vigiles could only have been
primarily a fire brigade. Initially, that seemed the end of the
problem, and all that reﬁained wag to bring up to date various
aspects of the Vigiles. However, even the very first, slight
acquaintance with the history and techniques of firefighting
sugrested that this was really the starting point for a much more
interesting enquiry. The point ims thav fire brigades can vary so
much that we have to define what sort of brigade we are dealing with,
There was, therefore, a pause from the historical researches while

I set about acquiring an adeguate understanding of the problems from
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the fireman's point of view. The second examineation of the evidence
with the initial interpretations was therefore carried out with a better
understanding of what is taken to be the Vigiles' main function. The
results of this second eiamination are offered,as the main contribution

to knowledge of this thesis.

Embracing two fields which are usually mutually exclusive,
classical history and firefighting, study of the Vigiles started off
#popefully, iny to degenerate whgn the two fields becqme more
specialised. Thé first astudy of ;he Vigiles, by Origo (1818), in
fact marks the end of an era. About that time, classics was starting
to become specialised and to develop beyond the scope of the average
gentleman's education, and Origo, who was the comandante of the Rome
fire brigade of his day, was among the last firemen capable, if they
wished, of reading the clamsicists and antiocuarians on equal terms.
After Origo, there were attempta by firemen to write histories of
the Vigiles, but since these were entifely dependent on the classicists’
presentation and basic iﬁterpretation of the evidence, they have not
been successful. In addition, firefighting iteself was starting to
change, and to depart from methods which had the merit for the
historian both of resembling the anciént methods and also of being_

capable of understanding by the layman.

One reason why Origo wrote successfully about the'Vigiles is
that the ancient sources told him what was familiar. Once manual
pumps became very large, in the first half of the nineteenth century,
and were then superseded by steam, then petrol and diesel pumps,
and ladders became extending and motorised, pre-assumptions had to

change: and ancient firefighting started to become foreign.
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Origo took his sources at face value, and did not need to
explain them. For this reason, his work has had less influence on
classicists than it might have if he had spelled out the significance
of the msources. Also, of course, he was only as up to date as the
classics of his day, and the basic evidence had been quoted and
requoted by antiquarians since the sixteenth century. Moreover,
culturally he stood a little apart from the main stream of classical
studies, for, although he read his paper to the Pontifical Acadenmy,
.there was a?political:dccasion for his interest: Origé was trying%
to persuade the Vatican authoritiés not to abolish the fire brigade
which the French had established in Rome, and one of his tactics was
to invoke clasaical authority for such an institution. He went
even further, claiming that the ancient brigade was superior to the
present one, and in fact he won his case and the brigade remained in
existence. But the politics and the history are in fact kept
reasonably sepaéate in his paper, and the greai pity is that he diad
not enter into details of how he thougﬁt the Vigiles would have
operated. The value of his paper, in fact. has not been so much the
discussion of the bite of evidence as the refreshing feeling which it
brings for the student of the Vigiles - particularly after reading
more recent works - to find a fireman writing about the Vigiles
and some of their odder methods as if they were entirely familiar
and Jjust what was to be expected. It now takes a certain amount of
historical imagination for a modern fireman to grasp precisely how
the Vigiles operated: Origo was probably the last classically-minded
fireman whose own experience and instincts were close to those of the

Vigiles themselves.
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The next two studies of the Vigiles came from classical
historians, Kellermann and De Rossi (1835 and 1858 respectively).
The discovery of the two large statue bases, VI.1057 and 1058,
provided such an increase in information about the Vigiles that after
Kellermann published the texts and a certain amount of comparative
material (drawn from the usual antigquarian stock), together with
lists of men who appeared on both stones, De Rossi felt that his own
study of the fire stations in Rome was merely complementary and that

little more remained to be said (at that time the excubitorium in

Trastevere>and the castra at Ostia had not been discovered). 1In
fact, the contribution.of 1057 and 1058 was exaggerated at that time:
Kellermann's analysis of the men who recurred was taken as the end
of the story, and ﬁhe questions which he raised regarding the lengtn
of service implié& by the inscriptions and the career prospects were
left unanswered; and in incorporating uore recent researches and
observations from classical workers he left unasked the question
which should have been foremost in his mind, what these inscriptione
might ultimately tell us about firefiehting in Rome. Possibly
Kellermann had it in mind to study the lists further, but his untimely
death intervened. Cert;inly, as far ac he went, his work has been
invaluable, and was incorporated in CIL largely unaltered, though
with the addition of complementary lists <f men who occurred in only
one of the lists. It was his presentation of the lists in CIL which
first stimulated a second examination of them, and what this thesis
adds to Kellermann's analysis is a hypothesis to explain why the

men survived in the lists, or not, in the way in which they did.

This in turn provides the foundation for the further analysis of

careers, prospects and way of life in the Vigiles. Without such an

" analysis, the Vigiles would have remained a rather amorphous body.
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The next key work should have been that of De Magistris (1898),

himgelf a fire officer in the Rome brigade (Sotto-Comandante in

II dei Vigili a1 Roma). Unfortunately, he was not specially

historically minded, and wrote enthusiastically about what he
thought he understood and found familiar, and left on one side
problems of evidence and interpretation. He did, however, touch at
least on the major aspects of interest to a fireman, but perhaps
fhis most glaring omission comes in his discussion of the water supply:
he knew that this was a vital aspect, and laboriously indicated
evidence for springs and wells in ancient Rome and alaso referred to
the Tiber - but the aqueducts are not even mentioned, and even at
that daté there were sufficiently accurate estimates of the amount
of water which they delivered to show that they were far more use
for firefighting than the natural sources. By this time, though,

classics and firefighting had gone their separate ways.

With Baillie Reynolds (1926) we come to the work which has
become accepted as standard on the Vigiles. The great merit of this
book is that it contains, either in guotation or by reference, all
the important evidence concerning the Vigiles. Its demerit, as far
as the user is concerned, is that it does not offer a consistent
picture of the Vigilea. BR himeelf did not claim to offer one, and
nodestly expressed the hope that "the next person to attempt it"
would find some value even in a collection of scattered materials (p.5).
Certainly, this hope has been realised, and in addition BR's habit of
presenting two or more interpretations without deciding on one or
any other has been extremely useful (though doubtless it irritates
the general reader and the quick looker-up). Possibly the most

important criticism of BR's approach is that he did not go
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sufficiently into the needs of firefighting and the range of methods
and technicues developed even as far as 1926, It is true that he

does occasionaily refer to firefighting:of,the twenties and a little
earlier, but the range of firefighting‘to which he does refer is not
enough to provide guidelines for a study of the Vigiles. Even more

in 1926 than in 1898, firefighting and classics had moved right apart.

This brings us to the heart of the problem. Either a
plassically-hinded fireman had to‘write about 'the Vigiies. or els;u
a fireman-minded classicist. For the latter, there are available 1
in 1973 means of finding out about firefighting which did not exisé
in 1926, or even till after the Second World War. First and foremost,

the Manual of Firemanship, the Home Office textbook for firemen,

published in sections starting in 1942, sets out the principles
and techniques for a wide range of firefighting situations, and
illustrates the equipment, including some historical notes on older

pleces of (modern) equipment. Second, Blackstone's History of the

British Fire Service (1957) is invaluable on two counts: it presents

a very wide range of types of firefighting, and it reveals attitudes
and reactions which I have found to be quite common among firemen.

In fact, Blackstone's book has been more valuable for its comparative
material than for its section onrthe Vigiles (which Blackstone
erroneously supposed to have existed in Britain, hence their inclusion).
Another book by a fireman, Morris's Fire! (1939), provides useful
information on methods of organisation to fit particulsr situations,
this time in the london brigade, of whicﬁ Morri; was Chief Officer

from 1933 to 1938, together with first-hand accounte of firee and

other activities. These published accounts have naturally been

supnlemented by discussion with fire hrigade officers, as indicated
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in the Acknowledgements, because there are so many little points
which may not in themselves seem worthy of publicationm but which
actually give a much deeper insight into the practicalities of
firefighting than the more formal statements of principles or evén

the accounts of unusual fires. Also of great value (both to the
historian and to the modern fireman) are the works of James Braidwood
(1830 and 1866), who re-established the first city fire brigade in
Britain in Edinburgh in 1824 and then set up the first London brigade,
.the iondon Fire Engine Establieﬁment, in 1832. He sets out principles
and techniques, and also illustrates equipment used in Edinburgh, at
a time when equipment had started to be improved but ndt 80 much

as to make earlier firefighting into sémething foreign. For the
majority of fires, even today, for which elaborate equipment is not

reguired, Braidwood furnishes a good textbook.

The problem, then, was to bfing together acain the two fields
of firefighting and history. Chapter 2 therefore sets out some of
the general questions which arise in any consideration of firefighting,
and in Part II (Chapters 3 to 8) we examine in detail the evidence
relevant to this study of the Vigiles as a fire brigade. 1In trying
to tie together the loose ends relating to firefighting, it has
unfortunately been necessary to leave other ends loose, particularly
as each of the Chapters 3 to 7 is concerned with a different branch
of learning and it is not poesible to go into equal detail in all of
them. It is hoped, however, that this picture of the Vigiles is
soundly-based, and that the overall consistency which has been attained
may not need modification except in the details. It is also hoped
that the more speculative passages will be of interest, and one

reason for their inclusion is that, since people will continue in any
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case to speculate about the Vigiles, it is felt better for the
speculation to take place within an informed framework.

With a modern fire brigade, one of the most obvicus
questions which comes to mind is whether they would be welcome if
your own house were on fire. It is hoped that this study of the
Vigiles will show that in their case there are sound reasons for

answering this same question in the affirmative.
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CHAPTER 2

THE PROBLEM OF FIREFIGHTING

This chapter has been written to provide essential background
information about fires and firefighting and to provide a general
framework for this study of the Vigiles. Further, the main conclusion
bf this atﬁdy is that the Vigiles were an effective fire brigade;
the significance of this is only brought out when we realise that
of all the fire brigades that have ever existed, only a‘minority
have been really effective, and only a very small minority have been
as good as could be goto In a limited sense, everyone understands fires.
However, few people have actually seen a building burn, and fewer still
have seen a fire in its early, and crucial, stages. There are,
therefora, many romantic notions about fires,; and their existence is
demonstrated when people are, for the first time in their lives,
confronted with a real fire. 1In their panic, they may do nothing
except freeze to theo spot, or they may do whatever comes first into
their minds: and so, perhaps, help to spread the fire. The job of
the fireman is twofold. He has to solve the technical problems of
rescuing people and extinguishing the fire; and he has to solve the
personal problems of giving confidence to the panic=stricken and

comforting those in distress.

In the ideal situation, every building and its contents will
be completely fireproof, and there will be no need for fire brigades.
In practice, the term ‘fire-proof' is meaningless, and even the term

'fire~rosisting' has only a limited application. Fire brigades will
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be with us for a very long time. VThe situation in which they start
to function is the final stage in a series of events which,
cumulatively, show that society - both individually and corporately -
is responsible for fires, and that the demand which society makes of
firemen is that they protect people from themselves. There is some
truth in the saying that the three most common causes of firee are
"men, women and children"; but apecific responsibility also falls

.on the shoulders of manufacturers and buildere, traderp. maintenance
people, legislators, and many others. In the case of a hoﬁse, f&f
example, the responsibility for a fire may be passed back along the
line as far as the architect, clearing the householder and the
building contractor, but should it stop there? Should not the local
authority which approved the plans havé considered the possibility of
fire? Probably this was not within its legal competence: so are

the legislators to blame? In the end, very often, the fire brigade
is blanmed for failing to prevent damage and for failing to offer

advice beforehand: both of which may be unreasonable criticiems.

Although fire extinction and fire prevention are different
Jobs, the same factors restrict the effectiveness of both. The
problem is not lack of knowledge about fires: the practical aspects
have been known for at least twenty-three centuries in western
Europe, the principles in use today, in 1973, being the same as those
familiar to Aencas Tacticus, in the fourth century B.C. Sometimes
methods have worked despite wrong theories about how they worked,
and even the 'special risks' with which we are becoming more familiar
today (special chemical risks, for example) are involved in a very

small proportion of fires. Speed and water remain the chief weapons
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against fire, and it is usually easy for anyone to predict whether a
building can be evacuated quickly - once they have considered the

question.

The major restriction on all fire work is the almost universal
feseling that "it will only‘happen to someone else'", or, "it won®t be
very serious'". The dangers of fire are realised only after disasters
.of gsome magnitude, for example, the Great Fire of London or the Second

JWOrld-War. with the blitz of London, Coventéy, Birmingham, LiverpZOI
and other major cities. It was only during this war that the value

of fire brigades was fully appreciated. A second restriction arises
from the acknowledgement of fire as a universal risk, which leads to
it being ignored as commonplace and as something to be lived with.
Without strong popular support, fire regulations cannot be made
effective, money cannot be raised for qxtinction and prevention of
fires, people cannot be persuaded to have buildings designed to behave
well once a fire has brdken out, architects cannot make fire-resistance
a selling point for their desipgns if clients are unwilling or unable

to pay extra. There are also political and economic factors, as shown
in the following note which has been kindly provided by Mr. Mirfin:

the 1947 Fire Services Act "made it a requirement of the County
Councils and County Borough Councils who were nominated as Fire
Authorities to form fire brigades and make provieion for giving
prevention advice. The cost of the brigades is borne out of the rates,
collected by the various local authorities, and whilst it was left to
their jurisdiction on what services the government subsidy should be
used the efficiency of a bricade could be ensured. This, however;

was endangered when the government decided to insist on what services
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their subsidy was spent and to include the Fire Brigade in a "Block
Grant": meaning that if a local authority wanted to improve other
services the Fire Brigade could be denied efficiency." The main
restrictions are thus financial and social; for very complex reasons,

people generally do not plan for fires.

The history of firefighting in modarn‘timea varies from country
to country, and in each case the course of its development is a
~astrong refiéction of the cuatoms‘and‘conatipution of the particular
country. Switzerland, for example, manages by:democratic means to
achieve a very low rate of fire loss; in Germany, to have a fire is
treated like a crime; and in the United States, the preservation of
the autonomy of each atate and city has led to a tremendous variety
of brigades, including quite recently insurance brigades that have
let "their" protected properties burn if the premiums have not been

paid. In firefighting, such national characteristics are important.

Technical limitations have also played some part along with
social limitations in restricting the effectiveness of firefighting
and fire prevention. One obvious example of technical limitation is
shown in pumps: only in the nineteenth century did they start to
become adequately large, and for much of that century they were
manually onerated (some using over forty pumpers). With the
application of the steam eugine to firs pumps‘hopes were raised at
first, to be dashed when for several decades fire officers did not
consider the steam engines sufficiently reliable for use in firefighting.
Today, the use of diesel and petrol engines with centrifugal pumps

means that vast quantities of water can be pumped at high pressure:
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500 g.p.m. at 100 1b./aq.in. is common, and 1,000 g.p.m, at 100
lb./sq.in. im not uncommon. Another limitation arose from the
non-existence, initially, of hose, and, later, from the stiffness

and yeight of leather hose. To be effective, water must reach the.
seat of the fire, and often it is useless simply to throw water or
direct a jet of water through a window. Moreover, if a hose is not
available, the pump muast stand near the burning building, and run the
risk of catching fire or being bpried when the buildiﬁg collapses.
“The development of hoses kept pace with the'developmeﬁt of‘pumps:
and today there are hoses capable of withstanding the high presaures

involved and which are also light and flexible.

In general, brigades have not, until recently, used the best
squipment available, ané even today théro are still a few doubts.
If we include brigades from all places and all periods, and of all
types - private, public, insurance, full-time, part-time, police,
military, gentlemen's amatéur. and so forth - the striking,conclusion
is that the majority could have been m;ch better. The gallantry of
the firemen is not, senerally, in doubt, though some brigades have
drawn a fine line between rescuing people and extinguishing fires
(the latter being the subject of financial arrangements). .The
question has normally resolved itself into one of finance,: so that, for
example, a country town in Britain, having suffered a bad fire, might
feel it could spend a few pounds on a small and second-hand fire
pump, and so it would obtain one which a better brigade had
discarded as being unfit for service. We are brought back to the
social limitations, together with keen estimates of the economic

advantages of having a fire brigade. Smaller towns could not have
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afforded an effective brigade which wduld have paid for itself in
preventing fire losses: hénce the financial arguments. But there
is no reason why even small towns should not have ensured that
buildings Qere adequately conatructed and properly spaced. vOne

gets the impression that the risks from fire were not appreciated.

Until the late 1940's fire officers could not be held
completely blameless for the lack of appreciation of tpe risks.
“They often varied among themselves in theirvapnroaches‘to fire
extinction and ways of running their brigades, and '"domestic'" problems
occupied much of their time. Some sense of rivalry between brigades
is good for morsle, but too often the derision of one brigade for
another was justified, and the need for complete confidence in
equipment made an excuse for avoiding innovations. This was
unfortunate, because some of the developments made a real difference
to firefighting - the larger pumps, in particular, and‘the
development of extending laddefs and of breathing equipment.

Several decades could elapse between the invention of a piece of
equipment, its patent, and its adoption by a brigade in a reliable
form; and it is only recently, and particularly through the efforts
of such bodies as the Institution of Fire Engineers and the
representatives of the firemen, the Fire Brigades' Union, that there
has been any extensive andﬁconstructivé interplay between firemen
and designers of equipment. Before that, manufacturers probably
played a major part in improving equipment. Yet, despite the
diversity of views, the basic principles have always been known:
speed and water. Some of the best brigades stuck to the principles

without much elaboration, and were welcomed far beyond their own
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areas: one of the best examples of a parish brigade was that of
Hackney, London. Some of the Continental brigades avoided problems
of manpower and discipline by being military (i.e. the firemen were

soldiers), and among brigades of this type the French sapeurs-pompiers

were held in specially high regard. In some of the larger British
towns up to the beginning of the Second World War there were police
fire brigades, in which policemen réceived special training and
provided a fire service as needed; this type of provision ensured
“that a degiée of discipline and efficiency were available at all”
times, and many police brigades were held in high repute. But good
brigades were the exception; the average standard was fairly low,
and the worst bricades were dreadful. One of them consisted of an
aged widow who had inherited a pump and who occasionally managed to
arrive first at a fire if it was nearby in order to claim the reward
for arriving first; whereupon she would withdraw, and leave the
firefighting to working brigadea. Yet this one-woman brigade was

held to satisfy the legal requirements for a parish brigade (Act of 1707).

The only criterion which is useful in a comparative study of
firefighting (and one which is slightly different from criteria
used for other purposes by fire officers) is how near to the ideal
effectivenegs a brigade came. Important issues are obscured if we
start by qualifying our assessment of particular brigades with such
phrases as '"good in view of the circumstances'". Some of these issues
have only an indirect bearing on firefighting, and should be isolated
as far as possible. The need for this approach will gradually be
made clear when we see how the Vigiles depended for their effectiveness

on factors which were beyond their control, and we shall see how the
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possession of a fire brigade is itself an indicator of a certain
degree of urbanisation and, further, hpw the possession of an
effective brigade is another indicator of a different degree or
type of urbanisation. Questions of urbanisation and of the ability
of the Romans to direct their resources where they wanted must

come into any study of the Vigiles, though broader studies of
urbanisation are not needed in this thesis. All the time, we havse
to consider both how the Vigiles functioned and also what factors

enabled them to function as they aid.

We have to remove the cliches. It has been fairly widely
known for at least four centuries that the Vigiles possessed pumps,
and this fact has been assumed to show that they were a good brigade.
But mere possession of pumps has not guaranteed the quality of
brigades, and a good case could be made against any constant
relation between possession of equipment and quality of firefighting.
Similarly, the fact that patrols were used has been generally
recognised, yet the significance for firefighting has not been
explained in detail. Patrols have been used by many brigades; the
Vigiles must have had a unique type of patrol, since they had so
many firemen available for patrols. We have to work out what effect
the large number of men had on their firefighting in general, and
set this against the quality of their equipmento‘ Even more basically,
we have to look at the sources to see precisely what they say: one
major change in our understanding of the Vigiles comes when we pay
attention to the fact, which is often overlooked, that the list of
firefighting equipment given by Ulpian (Dig.33.7.1.18) is not a

list of enauipment used by the Vigiles (except coincidentally) but
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i8 a list of items of property which belong with the fabric and
fittings of a house and which cannot be sold axcept along with the
house. Moreover, we have to express the conclusions precisely.

At the lowest level, if people believe that the Roman fire punmps
were small, not too much damage is done to truth when they write

of Ygtirrup pumps? - excepf that Roman pumps were not fitted with
stirrups. More important, we have to be ;nformed about fires and
understand how they behave. We have also to understaqd how one
~plece of information agout firefighting will imply something furtgero
The evidence for the Vigiles will tell us a lot more than it has
hitherto, provided that we understand fhe language of firefighting.
Fires, a universal threat, have changed little over the centuries:

go now let us take a closer look at fires themselves.

A knowledge of the physics and chemistry of combustion is
neceessary for firemen, though a fire does not provide the best
occasion for scientific experiments and the methods of tackling
different types of fire are normally worked out beforehand; there
are now standard methods for extinguishing many types of fire.
Chapter 1 of the Manual (Part 1) describes the physics and chemistry
of combustion (and extinction), and details will also be found in

many elementary textbooks, normally in less complete and convenlent form.

Combustion is a chemical reaction evolving heat and light.
The three basic requirements are fuel (i.c. a combustible substance),

heat and oxygen, often represented by the ‘triangle of combustion':
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Removal of one of these will stop the fire.

A fiﬁme usually‘accompénié; the combustion of é;y substance
(carbon is an exception) and most flammable solids and all flammable
liquids emit flammable vapours. In general, oxygen is drawn from
the atmosphere, though some substances (e.g. celluloid) contain
sufficient oxygen to burn without air. Volatile combustible matter
will travel until it reaches an adequate amount of oxygen, and in
a conflagration this emplains why the flames are long. (In turn,
long flames help spread the fire more quickly and easily.) The large
amount of volatile matter in wood, together with some of its chemical
constituents, make it one of the wqrst substances from the fireman's
point of view: "It is the gensral experience that if a timber
structure once gets alight, the fire burns and spreads with great
rapidity"” (Manual 1, p.50). Methods of rendering timber non-flammable

normally aim at preventing alr from reaching the wood substances.

In addition to understanding combustion, firemen have to
understand how heat can travel, and fire spread through a building.
Metals, whether in the form of girders or doors, tranafer heat by
conduction, and other common building materials conduct to various

lesser extents: a metal door will not be fire-resisting unless it is
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also kept cool (e.g. by water spray). Convection currents carry

hot gases upwards, and help a fire to spread rapidly upwards. 1In

some cages it may be possible to vent the burning building to enable
the hot gases to leave, but this technique always carries the risk

of spreading the fire. Radiant heat can travel for considerable
distances, and this is often the way in which a fire can jump across

a street. A water spray, which absorbs heat, is often used to protect
a building from radiant heat, and may also be used as a heat andA

+ smmoke shield by a firéman entering a buildfng°

Water is used for cooling because it absorbs a large amount
of heat. Starting with 1 gram of ice at -10°C.,
5 calories are required to raise its temperature from -10 to 0°C.
80 calories are required to change the ice into water at o°c.
100 calories are required to raise the temperature from 0° to 100°C°
S5LO calories are required to convert the water into steam at 100°¢.,
10 calories are required to raise the temperature of the steam
from 100° to 120°C.
It L8 the conversion of water into steam that takes the greatest
‘amount of heat from a fire. No other Eommonly available substance
has such a great cooling effect, and this is why water remains

unsurpassad for firefighting im the majority of situations.

An excellent account of the principles of fire extinction is
to be found in the Manual, Part 1, Chapter 2 (pp.59-63). Rather
than attempt to summarise it, I give the whole of this chapter as
Appendix I, to be read at this stage, because much of the thesis which

follows assumes some knowledge of the principles of firefighting.
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A careful reading of Appendix I suggests certain implications
for the methods to be used by a fire brigade. In the Manual, Part 1,
the chapter which follcws the one on extinqui§hing fire concerns
"Methods used by the Fire Service", and discusses the implications with
reference to the eguipment available in the British Fire Service.
The correspondine vart of this thesis starts with Chapter 4. The
remainder of this present chapter is intdiled to be more general, so
that the needs will be clear without our running the risk of reading

back modern methods into the Rcman period.

The first requirement is clearly speed in attacking the outbreak
while it is small. Coﬁvection currents can spread the fire very quickly,
and in addition they can even prevent an extinguishing agent (e.g. a
jet of water) from'feachinz the fire. Therefore any method of
extinction will be most effective while the fire is only small. Moreover,
a smaller amount of extinguishine agent will be needed for a small fire,

and there will thus be less damage (e.g. from water).

Speed will depend on two factors: ravid detection of the fire
while it is small and rapid arrival of firemen (including rapid access
to the fire itself within a building). The old observation that most
fires happen at nicht is still partly true, because at night people
tend to be asleep or absent, Moreover, it often happens that the
occupants of a burnineg building are the last peovle to learn of the fire.
If fire patrols are used, they can be a very powerful weapon against the
iﬂcipient fire, since the men who are lookins for fires will also

be able to start tackling them at once: in thesé respects they may
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be likened to a human sprinkler system. Specialist equipment may
be needed for gaining access to buildings, and firemen need sufficient
knowledge of building construction to enable them to select the easiest

vpoints of entry.

There must be an adequate supply of water. It could be stored
ready on the premises, it could be brought by the firemen, or it
could be obtained from a nearby artificial or natural supply. The
~later a fire is detected, the more water wiil be needed. and forfé
really large fire several million gallons might be needed; many
medium-gized fires require several thousand gallons of water. There
should be means of getting the water onto the fire itself, and this
may well demand the use of powerful jets. Pumps without hoses are at
a serious disadvantage. If the water is taken from a public main,
it 48 possible that the pressure in the swgatem will drop, so that
only & limited number of pumps can be fed from the system before the

supply to each one will become inadequate.

In order to obtain access to the fire, the firemen must be
able to move around in smoké and in atmospheres deprived of oxygen
and laden with carbon monoxide (a rapidly-acting poison) and carbon
dioxide. Smoke filters might be of some use, but where the atmosphere
is doubtful self-contained breathing sets are a necessity. In some
fires {(e.g. those involving plastics) the toxic fumes necessitate the
use of breathing apparatus. Firemen develop the ability to work in
smoke and heat, far more than the average person could stand, but
clearly there are limits to what will-power and training on their

own can accomplish.
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While they are in a burning building, firemen have to be able
to tell when the building is likely tc collapse and also have to be
able to predict where the fire is likely to break through. They
have to be able to recognise the moment when rapid withdrawal ié
called for, and be ready with a knowledge of possiblée escape routes.
Their knowledge of building construction will tell them in what way
and tb what extent a building has been damaged by fire (this is a
separate question from whether the building itself is on fire), and
this will help them to anticipate collapses. They should be aware
of the effects of their methods of extinction on the building and

its contents (this applies particularly to possible damage from water).

In a small proportion of fires, there will be '"special riskas".
These normally involve substances which have been invented or
dichvered only in modern times, and special methods have been
devimsed to deal with them. For most of the history of firefighting,
the special risks have been everyday substances stored in unusual
quantities or in unusual ways - for example, bakers' furze (which was
used in ovens) - or else they have been specially flammable buildings
(normally, the more flimsy or badly-built, the.worse a building is
as a fire risk). For all of these everyday risks, water is the best
extinguishant, so much so that rather than avoid the use of water in
buildings installed with electricity special techniques are used to

overcome the riske of electrocution.

Rescue of persons is the first aim of any fire brigade, and
even brigades which made (or make) money from extinguishing fires were

(or are) willing to rescue people free of charge. As with extinction,
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rapldity is the key. Special equipment may be used to help the
escape of injured or unconscious people. Very often, people in a
burning building are suffocated in the first few minutes, and

comparatively few people actually burn to death.

It is chiefly in the field of rescue that the fireman has to
be able to cope with irrational and often obstructive people. Panic
is the second enemy of the fireman, after fire itself, (some firemen
would even rate it as the first enemy). The occupants of a burn{hg
building cannot be relied on to give any assistance or information,
and they often have to be rescued in spite of themselves. The
presence of a fireman can itself produce calm, and ii might be posasible
to save lives simply by the fireman staying with a group of people
waiting for a ladder to reach the window. As well as being calm,
firemen have to look calm and reassuring, and their trainine and
their ability to treat a terrifying situation as a technical

problem are vital.

It will be apvarent now that fifemen need a wide range of
abilities for thqir work. They have to be physically robust with
large reserves of strength. They must be agile and able to perform
all gorts of operations in precarious situations, and have confidence
in themselves as well as their equipment. They have to have
assimilated a large amount of technical information, about fires,
buildings and their equipment. They need personalities that can
withstand periods of waiting, and that can also produce vast amounts
of energy at instant notice, and as long as they are on duty they have
to be able to provide continuous gallantry. Above all, they have to be

able to reduce panic.
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The duties are very wearing, and the chances of injury are
great. Men may decide to become firemen because, in part, they are
attracted by the glamour and the opportunities to become heroes, but
in order to survive at all they must channel their enthusiasms into
professional skills. It is only when they have reached this stage,
of being able to treat fire and the remults of fire as technical

problems, that they start to become useful firemen.
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CHAPTER >
ANALYSIS OF VI. 1057, 1058 and 1056

3.1.1.

Fire brigades consisting of several thousand men are familiar to
us today. The Vigiles, too, consisted of several thousand men: but they
covered an area much smaller than does a similar-sized modern brigade. This
apparent discrepancy has led to exaggeration of the extent of the police
duties of the Vigiles, for how could several thousand firemen ever have been
fully employed in ancient Rome? It will be argued 1n due course that the
sort of numbers which we find in the Vigiles are in fact consistent with
certain methods of firefighting, and that by taking accouht of the number
of men avallable we can deduce in considerable detall how the Viglles will
have set about thelr duties as firemen.

3.1.2.

The question of numbers 1s therefore cruclal for this study. It
can, moreover, be‘resolved by an analysis of the lists of Viglles on the
three statue bases, VI. 1056, 1057 and 1058, which is largely numerical
end which needs very few historical assumptions. In the course of this
analysis we shall touch on various aspects of the administration and
organisation of the Viglles, though only so far as this analysis demands.
Once we have clarified the questlon of numbers we shall be in a proper
position in subsequent chapters to interpret our historical evidence in
detail.

3.1.3.

The material in section 3.2, which 1s reasonably self-evident and
generally accepted, was first worked out by Kellermann (1835), though I was
not aware of this until thils whole chapter was completed. The new part of the
analysls, starting at 3.5.1, was not anticipated by Kellermann. Partly for

ease of understanding and partly because we can now refer to the published
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texts of VI. 1057 and 1058 without having to reproduce them, I have left
this chapter in its original form. I have reached a different conclusion
from that of Kellermann on the total number of men originally listed on
1058,
3.2.1.
VI. 1057_and 1058 are two large statue bases discovered in
1820 in the castra of the Fifth Cohort. They were published by Kellermann

(1835). Both bases are now in the galleria lapidaria of the Capitoline

Museums. The archaeological discoveries made in 1820 are described in
section 6.2.5.
3.2.2.

Each base has lists of Vigiles, arranged by centuries, on the sides
and back. The front of 1058 is inscribed with a'dedication to the numen et
maiestas of Caracalla by the Fifth Cohort of Vigiles. The consular date is
that of A.D. 210. The names of the prefect, sub-prefect, tribune, the

centurions and the cornicularii of the prefect and sub-prefect are given

below. The date of the dedication is given on the corona, 7 July, and also
on the corona are the names of four doctors. The front of 1057 was never
inscribed. However, since about a third of the namés on 1057 recur on 1058, we
can be sure that 1t was indeed set up by the Fifth Cohort as its findspot
suggests. It i1s suggested below (3.5.2.) that we should accept that its
date is A.D. 205.
3.2.3.

For the moment, it 1s enough to note that the names of the men
who recur tend to occur, on 1057, towards the bottom of the lists of each
century, whereas in 1058 they occupy higher positions. This is explicable
if new names were added to the bottoms of the 1list, thus producing an
apparent upward movement. 1057 is therefore earlier than 1058. This

apparent upward movement was noticed by Kellermann (p. 9) and has never
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bgen in doubt. On the other hand, the full implications have never been
exploited. Giveﬁ that during the interval covered by the two sets of the
lists the names moved a certain amount, 1t should be possible to work out
how much they moved each year (i.e. how many recruits and losses there were
each year), and it should be possible to estimate the annual survival rate;
Then, once these lists have been divided up into year-groups, it will be
possible to see at once in which years of service the various posts (nco
and technician) were held, and to establish the céreer patterns. All this
is the subject of this chapter.

3.2.4,

In referring to these lists I have followed the usage of CIL, in
which each century is numbered (from 1 to 7). The recurrence of some of
the men enables us to see which century in 1057 corresponds to each century
in 1058 (none of the extant names of the centurions in 1058 is that of a

centurion on 1057), giving the following equations:-

1057 1058

(o)A I A € VI
it
(OIS e s S I bR

Nothing on the original stones corresponds to these numbers.
3.2.5.

In order to distinguish between numbers (of men) and positions (of
men within a 1list), I shall use square brackets to indicate locations as
follows:

"C. Bellenius Saturninus [56]" tells us that Saturninus occupies the

fifty-sixth position in his list. "[1-4] = 4" means that in the first to

fourth positions there are four men,
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The centuries will be indicated by their numbers as explained in

2,2.4, Thus 1057.3.[14] indicates the fourteenth man in the third century

on 1057.
3.2.6.

Both 1057 and 1058 are somewhat chipped around the edges, and in
places there is now plaster covering the lettering (left from the time when
casts were made). The top of 1057 is undamaged, and no names are missing
from this portion. 1058, however, is badly chipped around the top and names
are missing from the tops of some of the columns. It is possible to
estimate approximately how many names could have fitted into these positions
(allowing extra space when the name of a centurion has to be supplied), an&f

the results are as follows:

in latere intuentibus sinistro

col.l: centurion + 3 men
col.2: 5 men
col.?: centurion + 5 men
col.4: 4 men

col.5: 6 men

in latere intuentibus dextro

col.l: 13 men
col.2: 8 men
col.?: 8 men
col.4: 12 men

col.5: centurion + 8 men
in postica
col.l: 2 men
Kellermann's estimates are rather lower, so much so that I feel there is no
doubt that they are wrong (briefly they are - following the same order as my
own estimates - centurion + O, 2, centurion + 3, 3, 4; 5, 5, 4, 6, centurion

+ 4; 2). 1058.7.[41] may confidently be restored [M.Fuficius Donatus). The

only names missing from 1057 are at the bottom of the list of the third
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century, ﬂOO-lEl], where all that survive are the initial letters of 15
of the praenomina.
3.2.7.
By using these estimates of the number of missing names, we can
establish how many men there were in each of the centuries of 1058, These

totals are given below:-

century 1057 1058
1 =1 160 178
2=2 167 149
>=7> 121 158
4 =7 115 155
5 =6 14% 85
6 =4 118 152
7T=5 9> 150

total in cohort ol17 1027

3.2.8.

I have checked the reaaings on the stones themselves with the
published readings, and my conclusion is that in most cases there 1is no
doubt whatever, and that where the lettering is now missing or obscure,
the best availlable readings are those of CIL. In no case is the Corpus
obviously wrong, and if we feel that some of the titles of the immunes
and principales are unlikely, then the mistakes (if such they are) are
probably those of the Romans and not of modern editoré. ‘

3.2.9.

In carrying out my analysis I have been alded invaluably by the
reprint in CIL (pp. 208-219) of Kellermann's analysis of the men, by
centuries, who recur: with the addition of complementary lists of men who
do not recur. I have noted only one serious error in CIL: on p. 217 the
last man listed under century 7 Iusti = 5 Romuli, L. Caecilius Modestus

(Modetus), should be no. 28 in the century of Romulus, not 29 as printed
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(Kellermann, with a different system of numbering, gives Modestus the
correct number). On p. 219 the list of men who changed centuries needs to
be used with céution, since the main lists in CIL's version of Kellermann's
analysis are inconsistent in indicating whether these individuals have
been transferred, and without this caution it would be all too easy to
produce inconsistent and inaccurate figures.

3.2.10.

The lists give the abbreviated titles of the immunes and principales.

In 1057 these titles are scattered throughout the lists, though with a
concentration towards the top of each list, whereas in 1058 they are all

at the tops of the lists (with the exception of the COD TR, at [54] in the
first century: for most of the analysis which follows this title is ignored,
since we do not know whether it was added afterwards or misplaced during the
inscribing). Given that the men are arranged basically by length of service,
we can seevthat in 1057 the immunes and principales are positioned according
to their length of service, while in 1058 they have been placed together at
the tops of the lists. There is considerable interest in the order in which
the titles are themselves arranged in 1058. Initially we should note that if
we can work out the year of service of a man in 1057 and if he recurs as an

immunis or principalis in 1058, we can deduce his year of service in 1058

even though there the order of those titles is not according to length of
service.
3.2,11.

There are variations in the manner of abbreviation of the titles of
the lmmunes and Efincigales, though the greatest variations occur between the
centuries. Within the centuries there is greater consistency, the changes
being by way of simplifications as one reads down the lists. This indicates
that the list of the whole cohort (in each inscription, despite the different

arrangement of the immunes and grincigales) was complled by stringing

together lists supplied by the centuries.
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3.2.12.
1057 and 1058 provide the basis of this analysis, but it is also
possible to use the analysis of these two inscriptions to analyse 1056
and so to obtain further material which can serve as a check on overall
consistency. 1056 is a similar statue base to the other two, dedicated

by the First Cohort in A.D. 205. The immunes and principales are

distributed like those on 1057. Only four centuries are preserved, the
back having been removed. For the discovery of this base see 6,.2.1.
3.3.1.

We now pass on to the aspects of these lists which are less
self-evident, and which lie beyond Kellermann's analysis.

This analysis will be unavoidably complicated, though the
complications arise more from variations in the way in which men survived
in the lists (e.g. transferred to different centuries) than from the method
of analysis. In order to make clear what the method ié, it will be helpful
now to define our notation, and to illustrate the use of this notation.

3.3.2.

Let us represent the number of recruits in any year by 'n', and let
us assume (Just for this illustration) that n is the same every year. Let
us call the annual survival rate 'r'.- r cannot be greater than 1, and the
more men die or leave the lower will be the value of r. Thus, if in one year
n = 100, and during that year 5 men die, 6 men are dismissed, and 7 men
resign, the total losses will be 5 + 6 + 7 = 18; hence 82 men will survive.
Then, since n = 100 and nr = 82, r = 0.82., If there were no losses r would
be 1, and if all the men died or left r would be 0.00.

Let 't' be the total number of men in the unit, and let 'y' be the
total mumber of men who are serving beyond the required period. We can say
that

2 4 X
t=n+nr +nr + nr3 + nr Foossessscsest NI + ¥
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Let us assume in this example that the number of years for which the men
are required to serve is 6 (the number of years for which it will be suggested
the Vigiles signed on).
In general the sum 'S' of the series

a + ab + ab:2 + ab3 e ab™
in which b is less than 1 is given by the formula

5 - a(1-v™h

1-b

In our case, then,

t =n l-r5+l)

1-r

+ ¥

If we can find values for one or more of the unknowns, we can substitute
in this formula to find the values of the others.

Our list may be visualised as made up of the groups as follows (the
largest group, n, is at the bottom of the list, as it consists of the new

batech of recruits):-

‘i

ni

=

AN

2.2.5.
For our actual lists we must avoid begging any questions and
distingulsh the periods under consideration. Thus n, 1s the annual

intake per century up to and including that of the year just before that

iz the new initake on 1057; and n., is the annual intake after

p,
the year of 1057 (including the new intake of 1058). y, is the total
number of men in thelr 7th or higher year of service in each century

before the year of 1057; Yo is the number of such men in the year of

1057; and y5 is the (calculated) normal number of such men after the
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year of 1057 (it will become clear why ¥ has to be calculated specially).

t t, and t, are the total numbers of men per century for each of the

1° 2 %

three periods in question (the normal value of t, has also to be calculated).

>
On the other hand, we may assume that the value of r remains constant in
a2ll three periods, since the factors likely to have affected it (e.g.
normal mortality, rigours of service) are uniikely to have changed
perceptibly in the gmall interval of.years which we shall be considering.
r will also apply with the same value to the men in their 7th or higher
year of service (y). (N.B. ¥ iﬁ;not the number of men who each year stay
on: it is the totél number o;E;én in the century, belonging possibly to a
wide span of years of sgrvicej

Because there are seven centuries in the cohort, there are seven

values for each of nl, n2, nj, yl, y2, yj, tl, t2’ tj; the value of r

will be based on the analysis of seven centuries.

3.4.1.

Our starting point is the group of men who appear in both sets
of lists. if all the men who appear in the earlier lists had survived,
the later lists would have contained all of them. They do not. Moreover,
there are two observations which we can make at the outset concerning the
men who do recur. First, in the earlier lists the'majority of them
occupy the lower part of each list, with the rest scattered higher up.
Secondly, by noting which men have recurred in the later lists we can see
the pattern according to which the other men have failed to survive.
(In this chapter, we are concerned simply with survival in the lists;
the nature of the actual survival - or operation of normal mortality,
resignations, dismissals, ete. - is reserved for the historical chapters,
and especially 5.2.108). The positions of the men who recur are shown in
the tables at the end of this chapter, 3.12, columns A,C,E and G (these
columns, and also B and F, simply set out the lists without any hypothesising;

columns D and H contain conclusions; the tables which set out the analysis



(35)

of 1056 are at section 3.12.3.).
3.4.2,

It will be helpful first to consider a hypothetical list, to see
how it would behave under extremely regular circumstances. Let us imagine
that this hypothetical list contains 10 men. After a certaln interval,
let us say, 1 man drops out, leaving 9 men with l»gap. After another,
similar, interval, another 1 drops out, leaving 8 men with 2 gaps. This
process repeats ltself, until we have 1 man with 9 gaps. If we now
think of the original 10 men as a batch of recruits, who survive for
intervals of 1 year in the manner described, and if we imagine our list
forming part of a much larger hypothe?ical list, made up from successive
lists originally with 10 meﬁ in each, and if we imagine that each
successive bateh of recruits survives in exactly the same way, we can
see the sort of pattern which will be apparent. The result will be the
same whether we consider the same batch in successive years or a whole
unit made up of batches of men with gradually increasing seniority. There
will be a gradually increasing number of gapé. As long as no batches are
omitted, the increase will be gradual and smooth. This is shown graphically
in the diagram below, in which the men's positions in the original lists
are plotted against their positions in the final lists. In this example,
the men are assumed to drop out in the order [4,7,2,9,1,8,3,10,5].
(A different order would produce a slightly different pattern, which might
be slightly more even or uneven,) The vertical axis shows the original
positions, the horizontal axls shows the divisions betweenAsuccessive original
lists as the men drop out. Readlng along the horizontal axis, the positions
originally held are as follows:

(1,2,3,4,5,6,7,8,9,10;

'1,2,3,5,6,7,8,9,10;

1,2,3,5,6,8,9,10;

1,3,5, 608: 9,10;
1,3, 5:6:8: 10;
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3,5 6: 8: 10;
3 5:6: 10;
5)6: 10;
5_: 65
€1
There are 100 men in the original 1list, and 55 in the final one.
On the right are shown the gaps produced by men disappearing from the

lists, increasing in number as you read upwards from Jjunior to senior

positions.
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The factors which produce this pattern are the number of men in the

original lists, the rate at which men drop out, and the number of lists
making up the composite list (which is directly related to the interval
at which new lists are made and the period covered by the composite list).

The key feature is the change in the number and frequency of the gaps.
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3.4.3.

Now for our actual lists. The manner of survival in the
lists of the Fifth Cohort is not as simple as in the theoretical example,
and it is necessary to take account of the irregularities (below, 3.7).
It would be possible to describe the pattern of survival in the lists
in a quite general way by using formulae such as have already been
described (3.3.2.), but historically there would be little purpose in
this. Preferably, the pattern should be tied down to actual years.
Theoretically, of course, it is possible to analyse the lists by making
any assumptions about the date of 1057 and the normal period of service,
but it may help the reader to know now that it is possible to establish
both of these points with accuracy, and so to complete the analysis
within a "gemuine" historical frame of reference. This means that in
the subsequent part of the analysis, the one historical possibility is
taken, and the logically-possible alternatives are ignored.

3404,

We start by estimating how many original lists have gone to make
up the composite ones. In the theoretical example, it can be seen that
the frequency of the gaps is related to the number of lists (=number of
years) represented in the composite list. Since the irregularities in the
manner of survival would prevent a curved graph from being as informative
as the theoretical curve (with men recurring out of the original order in
the same century or recurring in different centuries), we will take simply
the distribution of gaps which "appear" in the lists of 1057. 1In the
tables a#:: the end of this chapter (3.12.1), the appearance of a dash
- in column C indicates ﬁhat a man does not recur on 1058, i.e. a gap has
appeared. The positions of these gaps are plotted in the diagrams below,
and for convenience the dlagram of gaps in the theoretical example is

repeated, at the right.
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The striking feature of the distribution of these gaps is that

they are not at all regular as in the example. In every case there is

a fairly solid line of dots at the top of each list, with a scatter below.

Century 3 is anomalous in having a block of gaps at the bottom, and this

is explicable by the illegible state of the stone; 1t is suggested (at 3.7.6.)

that there should be about 8 gaps in this position.

For the moment, however,

we should avoid a circular argument and leave this distribution as an



(39)

anomaly. Otherwise, centuries 1 and 4 show clearly just two groupings,
a high frequency of gaps at the top and a low frequency at the bottom;
centuries 2,56 and 7 have slightly more frequent gaps at the bottom than
1 and 4, but there is still a clear division into Jjust two frequencies.
We would expect to find more gaps at the tops of the lists than at
the bottoms, since this is where men would ténd to leave from; but what
is odd 1s that in the lower part#of the lists there is no suggestion of
an increase in the frequency of gaps as one reads up the lists. Even if
we take into account the possibility of imprecision caused by the uneven
distribution of men leaving within various year-groups, it becomes
clear that we must reckon with the possibility that Jjust one year-group is
represented in the lower portions of the lists. At the tops of the lists,
also, only century 6 shows more gaps in the higher part of the portion
wlth the higher frequency of gaps, so that here again there is the
possibility of just one year-group being represented. Do 1057 and 1058,
then, cover Jjust two years?

3.4.5.

This would be decidedly odd, and there are two other possibilities
yet to consider. First, accepting that Jjust two year-groups might be
represented, 1t is possible logically that 1057 and 1058 are separated by
several years; in this case, the great difference in the frequency of the
gaps In the two parts of each list might imply that in all years but two
there were no recruits: this is implausible, in all seven centuries. The
other possibillity i1s that the situation is a little more complex, and that
at some fixed point many men left the service. This effect is shown in the
diagram below, which uses the theoretical example again, but has many men
leaving after 5 years. The positions originally held are taken to be
the same as at 3.4.2. (see the list of positions which appear on the

horizontal axis), but in this case numbers [1,8,3,10] are made to leave
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after 5 years. The gaps develop as follows:
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Set out as in the other diagrams, they look like this:

Broadly, now, the pattern 1s like that which appears in the actual

lists, though there is still an increase in the frequency of the gaps in
the lower part. In effect, we have to remove some of the groups from

the lower part in order to obtain our actual pattern. This may be done
quite simply by assuming that the composite list covers a number of yecar:
which is equal to the normal length of service. In this, the bottom part

of the list would consist of one year's recrults, now in their final year
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of service, with the gaps that developed over the period covered by
the composite list, while the upper part would consist of men staying
on beyond the normal period of service and representing an indeterminate
number of years of service. This would be sufficient to produce the
pattern which we obsérve in the actual lists.

3.4.6.

This conclusion enables us to state a relationship between the
normal period of service of the Vigiles (i.e. the period after which most
of them left) and the interval covered by 1057 and 1058 (1057, it will
be remembered, does not carry its own date). 1057 (whatever its date)
and 1058 (of A.D.210) themselves cover a period equal to the normal
period of service in the Vigiies (counting the year in which 1058 ﬁés
set up as a whole year). This means that if 1057 belongs to 201,
for example, then they signed on for 10 years, if it belongs to 191 then
they signed on for 20 years, and so forth. This much 1s inherent in the
lists.

3.5.1.

For the historién, this is indeed a fortunate coincidence, provided
that it can be utilised. The analysis of 1057 and 1058 at this point
cannot carry us further forward, and our next step is to make use of an
historically-based estimate of the normal length of service.

3.5.2.

For this, 1t 1s convenient to refer to the discussion of the length
of service in Chapter 5 (5.2.5). The bases of the argument are, first,
that analogous inscriptions to 1057 and 1058'belong to only A.D.205 or 210
and hence that 1057 (which 1s earlier than 1058) should belong to 205,
and secondly that the period of 6 years which was demanded of Junian Latins
before they were awarded the cltlzenship for serving iﬁ the Vigiles should
have been the same as the normal period of service in the Vigiles. If 1057

belongs to 205, a period of 6 years is covered by the two inscriptions, and,
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from the argument culminating at 3.4.6, 6 years should also be the
normal period of service in the Vigiles. This is beautifully consistent
with the argument based on the arrangements for Junian latins.
3.5.3.

The part of the analysis which follows now is based upon the
assumption that the normal period of service in the Vigiles was 6 years
(and it should perhaps be emphasised that there is not a circular argument
in utilising the proposed date of 1057 in order to establish this).
The date of the dedication of 1058, 7th July, will have allowed the men
who completed their 6 years of normal service on lst March (see 5.2.8)
to leave, so that the men in their 7th year on 1058 may be presumed to

be staying on with positive intent.



()

3.6.1.

We must now define as preclsely as possible the boundary between
the two groups In each of our 1lsls of survivors. Inltially, in order to
allow for the possibility that the lowest (down the list) of the larger
numbers of gaps might include men who would have been in-their sixth year,
we may take off 1 from each of these lowest numbers and assign it to the
group in their first year. The provisional grouping is therefore as

follows:

First (highest) man in group

Century of recruits-of 205

-1 1057.1. [72]

2.0 1057.2. [82]
33 1057.3. [61]

=7 1057.4. [64]

5.6 1057.5. [61]

6L 1057.6.[36]

75 1057.7.(50]

3.6.2.

By this provisional grouping 1057.2.[80] should be in his second
or higher year, and when after transfer, he reaches 1058.7.[21] he should be
in his seventh or higher year. However, the man above him in 210, 1C58.7.[20],
has been transferred from 1057.3. [69] where he was clearly in his first year:
in 210 he is therefore in his sixth year. This would imply that 1058.7[21]
has become mixed up in the later group or that 1058.7.[20] has Jumped ahead.
Since the men retain their original order so consisteritly in general, it is
better to avoid elther of these lmpllcations by adjusting the boundary of
the groups, and assigning 1057.2.[80] to the first-year group: 1in 210, at
1058.7.[21], he is therefore in his sixth year.

The man just below in 205, 1057.2.[81], does not reappear in 210,
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so his effect on the adjustment is neuﬁral. The man above, 1057.2.[79],
1s transferred and reappears in 210 at 1058.5. [16 |, where his position is
ambiguous. 1058.5. {15] is certainly in his seventh or higher year of
service, and 1058.5. [17 ] and [18 ] are to be assigned to their sixth year
(see 3.7.5.). 1058.5.[16] could, from his position, therefore, belong to
either group. So as not to depart too far from the provisional grouping,
let us assign him to his seventh or higher year in 210. At 1057.2. [79 ] then,
he will be in his second or higher year. The firét man in the group of
recruits of 205 will therefore be 1057.2. [80 ).
3.6.3.

1058.1. [16 | started at 1057.1.[75] and should, by the provisional
grouping, have been in hils sixth year. But 1058.1.[17], starting at
1057.1.[63], and 1058.1. [15] starting at 1057.1. [64 |, afe certainly in their
seventh or higher years of service. Since these latter two have exchanged
places, we cannot rule out the possibility of a wider confusion which also
misplaced 1057.1.{16] and made him intrude into the group with longer
service. The alternative is to adjust the boundary between the two groups,
on the assumption that 1058.1.{16] is in the correct group and in 205 was
therefore in his second or higher year of service. This is a more difficult choice
than we faced with 1057.2.[80) = 1058.7.[21], since a greater number of men
have to be re-assigned. However, again in view of the tendency of these
lists to maintain their order, it is probably preferable to adjust the

boundary, and to start the first-year group of 205 with 1057.1.[76].
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3.6.4.

With these two adjustments;, the recruits of 205 are as follows:

Century First (highest) recruit Number of recruits (n2)
1=1 1057.1. [76 ] ' 85
2=2 1057.2. [80 ] 88
3= 1057.3. [61 ] 61
4=7 1057.4. [64 ) 52
5=6 1057.5. [61 ] 83
6=h 1057.6. [36 ) 83
=5 1057.7. (50 ] 4y !

For the percentage values of these figures, see 3.11.3.
3.7.1.
Having identified the recruits of 205, we may see how many of them
fall to recur and how many do recur, and from this we can work out the value
of r (the annual survival rate). The majority of the men survive en bloc,

but some recur out of order because they have become immunes or principales

(and on 1058 these are listed separately), and some recur in different
centuries. In addition, there is a smali group of men who appear for the
first time in 210 but listed in with the sixth-year group (i.e. they should
have appeared among our recruits of 205), and some of the names missing on
the damaged portions on 1058 will have to be assigned to men in their sixth

year (i.e. to recruits of 205).
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First, the survivals en bloc.

3.7.2.

Century Block of recruits in 205 Block of survivors in 210

1=1 1057.1. [76-160 ] 1058.1. [19-70 ]

2=2 1057.2. [B0-167 ] 1058. 2. [12-56 ] except
[23, 34, 381

3=3 1057.3. [61-121 ] 1058.3. [15-31 ] except
18, 26]

4=7 1057. 4., [64-115 ] 1058.7. [22-49 ] except
(o4 ] -

5= 1057.5" [(61-143 ] 1058.6. [8-48] except

' (17, 18, 37, 471

6=l 1057.6. [36-118 ] 1058.4. [16-59 except
(21, 391

7=5 1057.7. [50-93 ] 1058.5. [19-50 ] except

(31,34,36,41,42,43,45 ]

The exceptions listed in the last column will be accounted for

in sections 3.7.4., and 3.7.5.

2.7.2.

Next, the men who remained in their original centuries but who

recur in the lists of immunes and principales.

Eosition in 205
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3.7.4.

The men who recur as rankers but in different centuries are

as follows:

Position in 205

1057.1.
1057.2.
1057.2.
1057.2.
1057.
1057.
1057,
1057.
1057.
1057.
1057.
1057.
1057.

1057,

It will be seen that,
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Position in 210

1058, 7. 121
1058.7.[24]
1058.3.[26]
1058.1.[18)
1058.6.[17]
1058.6.[18]
1058.5.[45]
1058.7.[ 4]
1058.7.{20]
1058.4.[39]
1058.4,[21)
5.[20]
5.[%1]
5.034]
5.041])
5.{42]
5.143]
y, 5]

taking into account the adjustments of sections

3.6.2. and 3.6.%., every one of these recruits of 205 is grouped, after

transfer, with other former recrults of 205: this consistency confirms

our analysls. These transfers account for most of the exceptions noted at

5.7.2.

2.7.5.

The remainder of the exceptions are a very interesting group.

These are men who appeal in 210 for the first time but who are grouped in

a particular way. Seven of them are clearly grouped with the men in their

sixth year:



The other two, 1058.5.[17 Jand 1058.5. [18 ] occupy an ambiguous
position between 1058.5.[16] (who, transferred from 1057.2.[79], has been
assigned to his seventh or higher year of service in 210: see 3.6.2.) and
1058.5.[19] (the highest in the list of the men in their sixth year of
service). The ambiguity is diminished if we reject the adjustment made at
3.6.2. and assign 1057.2. 79 (= 1058.5.[16])to the recruits of 205, though
the next man up, 1058:5.[15], is certainly in his seventh or higher year.
What 1is certain, however, 1is that these nine men now under consideration are
the only men who appear for the first time in 210 in positions as described;
otherwlse, with two exceptions, the men appearing for the first time are all
in their 5th or lower year of service. One of the exceptions is 1058.2.[8],
who is clearly grouped in 210 with men in their 7th or higher year of service;
there 1s no gap to which he can be convenlently assigned in 205, and his
presence remains an anomaly. The other exception is 1058.5.[16], who is
in his 7th or higher year of service, having been transferred from 1057.2.[79]
(the only ranker in these years of service known to have been transferred:
see 3.9.2.)

The simplest solution is to assign 1058.5.[17] and [18] to their
sixth year of service, like the other six 1n the group. It follows that
in 205 they should have been listed among the recruits of that year.

There are two possible explanations for their non-appearance on 1057.
One is that they started off in another cohort and were transferred, a
suggestion which, though logically possible, has nothing historical to
support it (transfers between centuries are a different matter). The other

is that they did appear, originally in the one portion of 1057 which is now

missing: the bottom of the list of the third century (1057.}.[100—121])
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where all that remains is the 1nitial letter of fifteen of the praenomina.
In Lhls position they would be approprialely In thelr Clrst yenr of
service,

In the next section (3.7.6.) we shall see how these nine men
thus help to fill what would otherwise be an inconsistently large number
of gaps.

3.7.6.

The final group of survivors from the recruits of 205 are the men
whose names may be presumed to have originally been present among the
erased names on 1058. With a certain amount of reasonable guesswork
they are as follows:

1058.1: none
1058.2: 2 immunes or principales

1058. 3: 5 men (5 of the six missing after 1058.3.[31])
1058.4: 8 men (all 8 missing after 1058.4.[49])
1058.5: none

1058.6: 2 immunes or principales

1058.7: none

The other men whose names are missing may be assigned to other years
of service (see 3.10.2.)

The 5 men missing from after 1058.3.[31] will have come from the only
damaged portion of 1057.3., nos [100-121]. With the other 9 men assigned
to this original position (see 3.7.5.) we have now accounted for 14 of these

erased names: the losses from this portion are therefore taken to be 8.
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5'7-7'
The totals of survivors from the recruits of 205 are therefore

as follows:

ventury Survivors
in 205 en bloc as immunes transferred first appear- erased | TOTAL
or princip- ance in 210 on 1058 | PER
ales CENTURY
1 52 2 - - - 54
2 42 1 7 - 2 52
> 15 2 > 9 5 Bk
4 27 | 2 - - - 29
5 257 - T - 2 46
6 38 2 - - 8 48
7 24 1 1 - - 26
3.8.1.

We can now perform the calculation outlined in the first paragraph
of Section 3.%.2. Having established the number of recruits of 205
(n2) and thes number of them that survived over 6 years, the calculation is as
follows:

5

the survivors from n2 are reduced to ng.r s

hence r = 5 152.r5

Jne

In other words, r = 5 [ (number of survivors)
(number of recruits)
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3.8.2.
The following table summarises the information obtained so far
(columns b and ¢), the survivors in each century expressed as a
percentage (column d), and finally the value of r for each century,

(column e),

(a) (b) (e) (d) (e)

Century Recruits of Survivors of % survivors r
205 (n,) recruits of 205
1 85 54 63.53 C L9133
2 88 52 59.09 .9001
> 61 34 55. T4 ©.88%
4 52 29 55. 77 .8898
5 83 46 55.42 .8886
6 83 48 57.83 .8962
7 4y 26 59.09 .9001

These values of r are the keys which unlock the other seérets of VI. 1057
and 1058.
3.8.3.

From these values of r Dr. Hawkes has very kindly worked out a
T-distribution with a 5% confidence interval and 6 degrees of freedom.
This gives values of 0.888 and 0.905. In historical terms, this means
that for as long as the survival rate may be considered to have remained
unchanged, in 95% of all years each century 1s likely to have its precise
survival rate lying between those two limits: while in the remaining 5%

of years the rate could have lain outside those limits, though it need not.
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3.9.1.
These limits will now be used to estimate how we should divide .
up the lists cf nemes acrording to year-grcups. By using these limits,
in preference to using, for example, Jjust the mean of the values of r,
we can see the range of possibilities for assigning the men to appropriate
groups: and it will be clear, in fact, that in most cases there is no
choice, particularly with the nco's and technicians, who are of special
interest.
3.9.2.
Let us start with the men in their 2nd to 6th years of service
in 205. We have already defined the lower limit of these groups.. The
upper limit may be derived from a consideration of the number of rankers
on 1058 who are certainly in their 7th or higher year of service, since
they will already have appeared on 1057 in the portion containing men

in their 2nd or higher year of service. They are as follows:

Century Position
1058.1. [15] (from 1057.1.[64])
[16] (from 1057.1.[75): see 3.6.3.)
[17] (from 1057.1.[63))
1058, 2. (9] (from 1057.2.[64])
[10] (from 1057.2.[661)
[11] (from 1057.2.[781)
1058. 3, -
1058. 4, -
1058.5. [15] (from 1057.7.[44])
[16] (transferred from 1057.2.[79])
1058.6. [7]- (from 1057.5.[47])
1058.7. -
To these should be added:
1058.2. [8] (first appearance: see 3.6.3.)

At most, then, there are 10 rankers in their 7th or higher year of service:
we may accordingly reckon that on 1057 a simllar numbér may apply. We can

use this presumption because the number involved is so small, so that any
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error is negligible. In contrast, we cannot utilise the number of immunes
and principales in this way, because too many are missing from 1058. The

criterion, then, is the highest appearance of rankers on 1057, and this

o

produces a reasonable result,
The group in their 7th or higher year of service on 1057 is as
follows:
Century Positions

1057.1 [1-5
1057.2 [1-1
1057.3 [1-7
1057. 4 [1-9
1057.5 [1-6
1057.6 [1-8
1057.7. [1-7

From this, the groups in their 2nd to 6 years inclusive are as follows:

Century Positions Number
1057.1 [6-75] = 70
1057.2 [(13-79] = 67
1057.3 [8-60] = 53
1057.4. [10-63] = 54
1057.5 [7-60] = 54
1057.€ [9-35] = 27
1057.7 [8-49] = 4o

5-9.5.
These men will have been recruited at the annual rate of nl, and

will be in year-groups as follows:

Year of service Size of group
2 nlr2
3 nr
4 n r3
1y
5 n,r
s
6 nr
Total t
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3.9.4,
From our formula for summing (3.%.2.) we can say that
5
t = n.r(l - r7)
1(2-6) (l ~ r)
When we substitute our two values of r, we find that

when r = ,888, ty (2-6) = 3.5512 (nl)

and when r = .905, ty (2-6) = 37467 (nl)

2.9.5.
Since for each of our centuries the value of tl (2 6)15 already

known (3.9.2.) the value of n, can be found. Then we multiply n, by

1 1

the corresponding value of r to obtain the mimber of men in each year

group.
Year of service
Century ty (2-6) r n 2 3 4 5 5
1057.1 70 .888 19.7 17.5 15.5 1%3.8 | 12.% | 10.9
.905 18.7 16.9 15.3 13.8 ! 12.5 | 11.3
1057.2 67 .888 18.9 16.8 14.9 1%3.2 | 11.7 { 10.4
.905 17.9 16.2 14.6 13.3 | 12.0 | 1iC.9
1057.3 53% .888 14.9 13.3 11.8 10.5 9.3 8.2
.905 14.1 12.8 11.6 10.5 9.5 8.6
1057.4) 54 .888 15.2 13.5 12.0 10.6 9.5 8.4
1057.5 .905 14,4 13.0 11.8 10.7 9.7 8.7
i057.6 27 .888 7.6 6.3 6.0 | 5.3 n.7 4.2
.905 7.2 6.5 5.9 5.3 4.8 4oy
1057.7 L2 .888 11.8 10.5 9.3 8.3 7.3 0.5
.905 11.2 10.1 9.2 8.3 7.5 6.8
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3.9.6.

Groups of these sizes will have the following lower limits in

the lists:

Century T+ 6 5 4 3 2
1057.1 (5] [15.9] [28.1] [41.9] (57.5] [75.0]
(5] [16.3] [28.9] (42.7] [58.0] [75.0]
1057.2 [12] [22.4] [34.2] [47.4] [62.2] [79.0]
[12] [22.9] [34.9] [48.1] [62.8] .[78.9]
1057.3 7] [15.2] [24.5] [35.0] [46.7] [60.0])
: (7] [15.6] " [25.1] [35.6] [47.1) (59.9]
1057. 4 (9] (17.4] [26.9] [37.5] [49.5] [63.0]
[9] [17.7] [27.4] [38.1] [49.9] [62.9]
1057.5 (6] [14.4] [23.9] [34.5] [46.5] [60.0]
(6] [14.7] [24.4] [35.1] [46.9] [59.9]
1057.6 (8] [12.2] [16.9] [22.2] [28.2] [35.0]
(8] [12.4] [17.2] [22.6] [28.5] [35.0]
1057.7 [7] [13.5] [20.9] [29.2] [38.5] [49.0]
(7] [13.8] [21.3] [29.6] [8.8] [49.0]

It is not claimed that a man could occupy two year-groups: that
would be a misreading of these figures. But the reason why I have given
these results to one decimal place is to show how little difference it makes
which value we use for r. Moreover, the majority of the immunes and
principales - whose positions are of crucial importance - are not on a
border-line between two year-groups, and they may be assigned to the various
years with reasonable confidence (see 3.12.1).

3.10.1.

Now we pass to the annual recruitment after 205, represented by the

men on 1058 who are listed below the former recruits of 205. These men are

in groups as follows:
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R R TS

The formula for summing to give t

3(1-5) *°

5
b5 (1-5) = Pz '
l-r

with the two values for r which have already been worked out (3.8.3.) we
find that

when r

888, 5 (4_5) = 3.9985(ny)

and when r

Il

. 905, t3 (1-5) = 4.1}6O(n3)
3.10.2.
The table below shows the pcsitions of rankers in their first
five years'on 1058 (alléwing for the names missing from the damaged
portions), their total nﬁmber, t5 (1_5,,and the values of n3 for each

century corresponding to the iwo values of r.

Century Positions _35(1_5)_ —93-

r=.888 r=.905
1058.1 [71-170] + 5 after [83] 105 26.3 25.4
1055.2 [57-140] + 4 after [84] 88 22.0 21.3
1058.3 122-139] + = after [31] 122 30.5 29.5

& 13 after [113]

1058.4 [56-136] + 8 after [13] 89 22.3 21.5
1058.5 [51-138] + 12 after [72] 100 25.0 24,2
1058.6 [49-75] + 2 after [64] 29 7.3 7.0
1058.7 - [50-155] 106 26.5 25.6

The total numbers of recruits will have been a little higher, but as too

many of the immunes and principales are missing we cannot take these into

account except to note that we have ignored them. Possibly we should add on
1l to 3 to each figure for arnual recruitment.

3.10.3.

Since all the immunes and principales are listed together, there is

no point (in this thesis, anyway) in dividing up the lists of rankers into

year groups.
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3.11.1,
We now come to the final stage of this analysis, in which we
utilise some of the conclusions already obtained to analyse the lists of
the 4 centuries which survive on VI.1056. Like 1057, also of 205, 1056
is set out with the nco's and technicians grouped according to length
of service. There is a slight difference, however, in that there is
a preponderance of immunes and principales at the tops of the 4 1lists;

but the presence of some of the immunes and principales lower down the

lists confirms that 1056 shares the same pattern as 1057.
5.11.2.
This stage of the analysis will be far less precise than the
foregoing, becéﬁse we have to base it on the number of recruits of 205;
and there is a wide range of possibilities for this. To overcome this
gap in our information, we shall work out a T-distribution to show the
range of percentages of recruits in the complete lists with a 5% confidence
interval. For the value of r, the range of attested and calculated values
is so small in comparison with the wide range of possibilities for the
numbers of recruits that we shall use just the mean value obtainable from
1057, i.e. 0.897.
3.11.3.
The following table shows the number of men in each century on

1057, the number of recruits of 205 (ng), and finally the percentage of

recrulits.
Century Total Number f n, Percentage of recruits
[ 171 | 180 85 53. 125%
1057.2 167 88 52.695%
1057.3 121 61 50.413%
1057.4 115 52 45.217%
1057.5 143 83 58.042%
1057.6 118 ‘ 83 70.339%
1057.7 93 by 47.312%
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Hence im 95% of cases, n, will tend to lie between 46% and 62% of the

2
 ¥otal.number of men in each century. These percentages are surprisingly
.h;gh, and cannot reflect a normal procedure. In fact, the size of Ny
means that in 205 the centurles were approximately doubled in size
(both for 1056 and 1057). On the significance of this, see 5.2.1.

We now apply these limits to 1056 to obtain the limits for the

numbers of recruits of 205 (n2), These are as follows:

Total number Number of recruits (n2)
Century in century
62% L6
1056.1 120 744 55.2
105622 121 75.0 55.7
1056.3 112 69.4 51.5
1056. 4 137 8.9 63.0

These men will have been listed at the bottoms of the lists.
3.11.4.

The upper limit of the group in their 2nd to 6th years of service
may be defined by subtracting from the list the men who are assignable
to their 7th or higher year. Our main guide is derived from 1058, where
we know which men belong to the group in their 7th or higher year. We lose
a little precision because some of the immunes and principales are erased
and some of these would have been in their 7th or higher year of service.
But it 1s significant that very few rankers belong to this group, and our
best course 1s to estimate a similar number of rankers for 1056, and draw
the line accordingly. The numbers of rankers in this group on 1058 are
indicated in section 3.9.2., where we used a similar method dividing up
1057.

On 1056, as we have already observed (3.11.1.), the immunes and
principales are concentrated at the tops of the lists, which implies that

most of them will be in their 7th or higher year of service (otherwise a
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greater number of rankers would be intermingled with them). It is
correspondingly less likely that rankers would tend to belong to- this
group. Our criterion. therefore, will be the position of the first

(highest) ranker in each century. The divisions are thus as follows:

Century First ranker | 7+ group First in 2nd-6th group
1056.1 (8] [1-8] (9]
1056. 2 (8] [1-8] [9]
1056.3 [10] [1-10] [11]
1056. 4 [10] [1-10] [11]

3.11.5
We can now determine the limits for the size of the group comprising
the men in their 2nd»to 6th years. These will be the total number in the
century less thoéeAin their T7th or higher year (y) and less the recruits

of 205 (ng), and are indicated in the final column of the table below.

Total in

Century century y n, tl (2-6)

1056.1 120 8 T4 4 7.6
55.2 56.8

1056.2 121 8 75.0 38.0
55.7 57.3

1056.3 112 10 69.4 32.6

i 51.5 50.5

1056.4 137 10 84.9 4o.1
63.0 64.0

3.11.6
As at section 3.9.4., we can say that the totals tl (2-6)can be
summed as
% (2-6) = nl(r’r6)
T 1-r

.897.

In fhis case, we are using the value for r of Hence t1(2-6) =

}.651(nl).



61

The following two tables correspond to the two tables in sections
3.9.5 and 3.9.6, the first of them showing the numbers of men in each
of the year groups 2 to 6, and the second showing the lower limits of

the groups in the actual lists.

Year

Century tl(2-6) ny 2 3 4 5 6
nlr nlI‘2 l'll'I'3 nlr4 nlr'5
1056.1 37.6 10.297 9.237 8.285 7.432 6.667 5,980
56.8 15.555 13.953 12.516 | 11.227 10.071 9.033
1056.2 78,0 10.407 9.3%3%5 8.373 7.511 6.737 6.043
57.3 15.692 14,076 12.626 | 11.3%25 10.159 9.113%
1056.3 32,6 .8.928 8.008 7.184 6,444 5.780 5.185
50.5 13.830 12,406 11.128 9.982 8.954 8.031
1056.4 42,1 1i.530 10.342 9.277 8.321 7.464 6.695
64.0 17.527 15.722 14.20% | 12.650 11.347 | 10.178

Year

Century T+ 6 5 4 3 2 1
1056.1 [8] [14.0] | [20.6] {[28.1] ] [36.4] | [45.6] | [1r0.C]
[8] [17.0) | [27.1] }[38.3]) | [50.8] | [64.8] | [120.0]
1056.2 [8] [14.0] | [20.8] | [28.3]1[26.7] | [46.0] | [121.0]
[8] [17.1] | [27.3) | [38.6] | [51.2] | [65.3] | [121.0]
1056.3 [10] [15.2]) | [21.0] |[27.4] | [35.0) | [42.6] | [112.0]
. [ 10] [18.0] | [27.0] {[37.0] {[48.1] | [60.5]) | [112.0]
1056. 4 [10] [16.7) | [24.2) |[32.5] | [41.8] | [52.1] | [137.0]
[10] [20.2] | [31.5] [[&4.2]) {[58.3] | [74.0] | [137.0]
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3.12,1.
In this section the analysis of 1057 is set out fully, followed
at 3.12.2 and 3.12.3 by the analyses of 1058 and 1056.
Column A gives the positions of the men.
Column B gilves the abbreviated titles of any post held, as far as
possible exactly as written on the stone; a dash - shows
that no post was held.
Column C showé whether and where a man recurred on 1058. Where no
century is indicated, he recurred in the same century; where
he changed century the century is indicated. An asterisk
* indicates that on 1058 he held some poét. A dash - indicafes
that a man does not recur. % indicates that the man might
have recurred (for these men, seé 3.7.6).
Column D shows the estimated year of service. 7+ indicates "seventh

or higher".
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o

(?75)

1057.4% (cont)

[76]
[77]
[ 78]
[79]
[80]
[81]
[82]
[82]
[84]
[85]
[ 86)
[87]

[88]

[89]
[90]
[91]
[92]
[ 93]
[ 94
[95]
[ 96)
[97]
[ 98]

[99]
[ 100]

1w}



[101]
[102]
[103]
[104]
(105]
(106]
(107]

[108]

(109]
{110]
[111]
[112]
(113]
(114]

[115])

I

o

[43]

(44]
[45]

(46]

(47)

(48]

[49]

o

(76)

1057.4 (cont)




(3]
[4]
[5]
(6]
(7]

(8]

- [9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]

7]

(18]
[19]
[20]
[21]
[22]
23]
(24 ]
(25 ]

I

CoRT

TES

OPT

1Q

1o

(77)

1057.5 (= 1058.6)

~ =3
£ F

-3
+

-~
+ 4+

—\]
-+

A O O O O O OV O\

o RN L Y RS S G NG RS BN 1]

or 4

A

[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
(5]
[36]
(37]
(8]
(391
(501
(411
[42]
(431]
(4]
(45]
(46]
(7]
(48]
49 ]
5ol

1

1Q

= 4= =~ = = += = =

{w)

[
By

LIS N N N L S A S N N A e

or 5



1=

[51]
[52]
(53]
[54]
[55]
(561
(57)
(s8]
591
(601
(61]
(62]
[63]
[64 ]
65 ]
(661
[67]
[68]
[69)
(7o ]
71 ]
[72]
[73 ]
74 ]
(75 ]

4, [21]
9]
8]

[10]
(11]
h2]
(13 ]

(14 ]
s ]

-
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1057.5 (cont)

(76]
[77]
(78]
[791]
(80]
(81]
(82]
(83]
(84 ]
(851
(86 ]
(871
(88 ]
(891
(901
(011
[921]
93]
lon ]
(95 ]
o6 ]
o7 ]
o8l
o]
[ 10d

5. [20]

[16]

o]
1]

=]

oy ]

5. 51 ]
s ]
26 ]

7]

1o

=



[101]
[102]
[103]
[104]
[105]
[106]
(107]
[108]
[109]

[110] .

{111]
[112]
(113]
[114)
[115]
[116]
[117]
[118]
[119]
[120]
[121]
[122]
[123]
{124]
{125]

(28]

[29]

[30]
[31]
[32]
(23]

[34]
(35]
(36]

- [38].

[39]

. [34]

o
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1057.5

(cont)

A
[126]
[127]
[128]
[129]
[130]
[131]
[132]
[133]
[154]
[135]
[136]
[137]
[138]
[139]
[1%0]
(141]
l142]
(143]

los]

IQ

5.041]

5. [42]

(41]

5. [43]

[42]

(43]

(4]
[45]

[u6]
(48]

= L)
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1057.6 (= 1058.4)

A B c D A B ¢
(1] BFPR - T+ [26] - -
2] 1MC (31x 7+ [27] - -
(3] opr7 - T+ [28] - -
(4] VEX (4]« 7+ [29] - -
(5] A (1l 7+ [30] - -
[6] TEs 7 [6]* 7+ [31] - -
(7] - - T+ [32] - -
(8] - - T+ [33] - -
{91 BT - 6 [34] - -
[10] - - 6 [35] - -
(11] AR [15]x 6 [36] - -
[12]  AqQv - 6 7] - 6]
(3] opco 3.[6}x 5 8] - -
(14] - - 5 [39] eoTR -
(15] - - 5 [40] - -
(16) - - 5 [41] - -
[17] - - 5 or 4 (42] - Q7]
18] BrR - 4 (43] - (8]
[19] 8T - 4 (a4] - -
(20] - - 4 (45 ] - -
[21] - - 4 (6] - [19]
[22] - - 4 (a7 - {201
(23] - - 3 8] em [k
4] BV 1ok 3 (49] - -
(5] - - 3 (501 - -

(SIS G C I (]
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1057.6

(cont)
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1057.6

(cont)




(4]
(5]
[€]
[7)
(8]
[9]
[10]
[11]
[12]
(13]
fs]
[15]
(16)
(17]
(18]
(19]
(20]
[21])
[22]
(23]
[24]
(25]

It

OPTB
VNC
VEX7

KARC

orP7

6TR

[e!

1057.7

(83)

(=_1058.5)

or 4

A
[ 26]
[ 27]
[ 28]
[ 29]
[ 30]
[31]
[32]
[33]
[ 34]
[35])
[36 ]
[37]
[38]
[39]
[40]
[41 ]
[42]
[431]
(44 |
[45]
[46]
[47]
(48]
{49
[50]

It

Te!
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1057.7 (cont)

|=

[76]
[77]
[78]
[79]
[80]
[81]
(82]
[83]
(84]
[85]
[86]
(87]
[83]
(891
(90]
fo1]
[92]
[93)

I

1Q

[40]

[4]

[46]

[47]

(48]
[49]

[50]

]
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3.12.2.
In this section the analysis of 1058 1s set out.
Column E gives the positions of the men. Roman numerals are assigned
to the men erased from tﬁe top of the stone.
Column F gives the abbreviated titles of any post held, as far as
possible exactly as written on the stone, A dash - shows that no post
was held. ? indicates that a post was held though because of the damage
we do not know what it was.
Column G shows whether and where a man has already appeared on 1057. Where
no century is indicated, he first appeared in the same century; where he
has changed centﬁries, the original century is indicated. .An asterisk *
indicates that on 1057 he held some post. A dash indicates that a man
is appearing for the first time. ? indicates that a man might have appeared
on 1057 (special cases only, e.g. the men discussed at 3.7.6, and immunes
and principales who might be more senior).
Column H shows the estimated year of service. As before, + indicates
"or higher". ? indicates ignorance. In the few cases where a choice is

indicated, the precise points of division may be found in the table at 3.9.6.
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1058.1 (= 1057.1)

Jo]

1-5
1-5
11
11

9 or 8
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I

[114]
[ 116]
[ 118]
[119]
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[117]
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1058.1 (cont)

E F G H
(48] - 123] 6
b9l - liey] 6
Bolx - s] 6
1] - e8] 6
2] - i29] 6
3] - hizo) 6
ulcoorr  D31] 6
Es) - iz2] 6
B61 -  hatl 6
brl - hizs] 6
B8l - hz6] 6
Bol - iz7] 6
6ol - o]l 6
1] - huz] 6
62]. - hus] 6
631 - w6l 6
6]l - huol 6
651 - l1s0] 6
61 - his1] 6
671 - is2] 6
sl - hss] 6
ol - s8] 6
[ro] - biso)l 6

[71-170 ) including [iv,v,vi,vii,viii ] after| 83 , appear on 1058 for the

first time, and are in their lst to 5th years of service in 210.



=]

1]
[111]
[1v]
[V]
1]
[2]
3]
[4]
[5]
(6]
[7]
(8]
(o]
(10]
[11]
[12]
(13]
[14]
[15]
(16]
(17]
(18]
[19]

[20]

I

COoD

hC

CTR

CAR

I

[ 64]
[66]
(78]
[83]
[84]
[85]
[86]
[89]
[90]
[91]
(93]
[ot]

Jof

~3J
+

A O O OO O O O O O N N =N
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1058.2 (= 1057.2)

5
[21]
[22]
[23]
[ 24]
[ 25]
[26]
[27]
[28]

[ 29]

[ 30].

[ 31]
[ 32]
[ 53]
[ 34]
[35]
[36]
[>7]
[38]
[391]

[40]:

[41]
[42]
(43]
[44]
(45]

1=

[95]
[ 96]

{97l
[98]
[99]
fLo6)
[ 108]
[109]
[ 111]
[113]
[115]
[ 116]

[117]
[118]

(119]

[121]
[122]
[124]
[125]
[126]
[129]
[130]

fs3

(02NN O)

@) o) (2NN ¢ (@) (o)} o)) ) (o) o) -

(o)} (@) (o)) -3
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1058.2 (cont)

E E G H
[46] - [131] 6
[47] - [135] 6
48] - 138] 6
(491 - (1v2] 6
[s0] - [154] 6
kr] - [156] 6
2] - 1571 6
31 - 1591 6
(541 - [e2] 6
s - [164] 6
61 - 661 6

[57-140 ], including [vi, vii, viii, ix] after (84 ], appear for the first

time on 1058 and are in their 1lst to 5th years of service in 210.
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1058.3 (= 1057.3)

E E G H E E G H
[1] CORPR [5]1* 12+ [26] - 2.[103] 6
[2] B PR [24]* 16 [27] - [82] 6
(3] Ac.prR  [3]* 12+ [28]) - [83] 6
(4]  vEX (8] 11 [29] - [84] 6
(5] op7 2.[10]r 12+ (0] - [86] 6
(6] T7 6.[13]x 10 [31) - (871 6
(7] BR [l 9 | 13 - 2 6
[8] sTR [62] 6 [i1] - ? 6
[9] 11B - ‘-1-5 [1ii] - ? 6
[10] CIR - 1-5 [1v] - 2 6
[11] cmR - 1-5 [v] - ? 6
[12] ExXCTR - 1-5

[32-139], with [vi] from before [32]

[13] ARAL (53] 7 and including [vii, viii, ix, x, xi, xii,
xiii, xiv, xv, xvi, xvii, xviii and xix]

[14] vIcT [75] 6 from after [113], appear on 1058 for the
first time, and are in their lst to 5th

[15] - [64] 6 years of service in 210.

[16] - [66] 6

[17] - [68] 6

(18] - ? ?

[19] - [71] 6

[20] - [72] 6

[21] - [76] 6

[22] - [77] 6

[23] - [78] 6

[24] - [79] 6

[25] - [80] 6
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[1]
(2]
[3]
[*]
(5]
(6]
[7]
[8]

[10]
[11]
[12]
[13]
[14]
[15]
[16]
(171
[18]
[19]
[20]
[21]
[22]
[23]
[24]
(e5]

CORPR
B PR
AQ PR
OP BA
VEX 7
OPT 7
TES 7

OPT C

OPT C

BVC

SEC TR

5 TR

CODTR

CODTR

(5]

[2]*

(4]
7.[60]

[6]*
L.[3]*
2.[36]*

[24]*
[48]*

[52]

[11]+
[37]
[42]
[43]
[46]
[47]
.[62]
(53]
[57]
[58]
[60]

(91)

1058.4 (= 1057.6)

12+
1-5
12+

12+

12+

12+

1-5

A O Y OV O O O O

(@)}

E
[26]
(27]
[28]
[29]
[30]
[31]
(32]
[33]
[34]
[35]
[36]
[57]
[38]
[39]
[40]
[41]
[42]
(43]
[44]
[45]
[46]
[47]
[48]
[49]

[1]

I3

[63]
[65]
[67]
[68]
[69]
[70]
[72]
(73]
[76]
[79]
[81]
[82]
[83]

.[98]

[85]
[86]
[871]
[88]
[90]
[o1]
[92]
[o4]
[95]
[97]

b=
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1058.4 (cont)

E F G H
[11] - ? 6
[111] - ? 6
[ 1v] - ? 6
[v] - ? 6
[vi] - ? 6
[vii] - ? 6
[viii] - ? 6
[50] - f112] 6
[(51] - [113] 6
(2] - [14 6
(53] - (115] 6
[54] - [117] 6
[55] - (118] 6

[56-131], including [ix,x,xi,xii,xiii, xiv,xv,xvi] after [131], appear on
1058 for the first time, and are in their 1lst to 5th years of service in

210.
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1058.5 (= 1057.7)

E B G H E F g H
L] BPR - 1-5 (26 ] - 2] 6
2] AQPR - 1-5 [27] - [63]1 6
3] vEX (15 10 [28] - [64]1 6
[4+] oPT 7 - 1-5 [29] - 651 6
(5] TEs 7 4.[17] 11 0] - 661 6
6] EmB 5k 12+ 1] - 5.0o51 6
(7] LspP [} 8 [32] - [68] 6
B B [12] 6 31 - 9] 6
9] BvC Bl 11 34 ] - 5.1 6
[10] s TR - 1-5 Bs1 - [71] 6
[11] s 1R - 1-5 361 - ? ?
12] s TR - 1-5 571 - (731 6
[13]  acA (41] 7 =81 - (741 6
[14] cop - 1-5 (39] - [75] 6
(15] - [ua ] 7 l10] - 771 6
[16] - 2.[m9] 7 [41] - s5.h28) 6
[171] - ? ? (u2] - 5.0129] 6
(18] - ? ? k3] - 5.1 6
(19] - 511 6 iy - 9]l 6
[20] - 5.[16] 6 (45 ] - 2.hsol 6
[21] - (52] 6 [46] - B3] 6
(22 ] - (53] 6 (471 - Bs] 6
(23] - 551 6 48] - Bol 6
o4 ] - 571 6 l49] - bol 6
25 ] - 611 6 50 ] - 3] 6

[ 51-138), including [1,i1,1i1,1iv,v,vi,vii,viii,ix,x,xi,x11] after [72],

appear on 1058 for the first time, and are in their 1lst to 5th years of

service in 210.



1]
(11 ]
[111)
[iv]
[v]
[vi]
[vii]
[vii1]
(1]
"]
Bl
(4]
5]
6]
[7]
8]
D]
[10]
[11],
[12]
[13]
[14]
[15]
[16]
[17]).

I

-3

?

5§ TR

g TR

EXC

CODTR

[

len 1
l63]
[66]
[67]
[68]
[69]
[ 74]
[75]
[77]
2.[110]

(94)

1058.6 (= 1057.4)

Jao

A O O O O O O O O O N

E
(18]
o]
[20]
[21]
[22]
(23]
(24 ]
[25]
[26]
[27]
(28]
[29]

[3ol.

51 ]
(32 ]
(53]
By ]
[35]
[36]
[37]
[38]
[39]
[40]
[41]
[42]

2. [112]
[B4 ]
(88]
(891
[90]
[o11]
[92]
lo61]
(7]

oo
lio1l
(103 ]
l105]
lio6 ]
ho7 ]
(108 ]
hiio]
{111]

[112]

[114]
[115]
[122]
[130]
(135]
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1058.6 (cont)

E F G H
(431 - [137] 6
(44] - (129] 6
[45] - [140] 6
(46] - [142] 6
[(47] - ? ?
(48] - [143] 6

[49-75), including [i and 1i] after [64], appear on 1058 for the first

time, and are in their l1lst to 5th years of service in 210.
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1058.7 (= 1057.5)

E E G H E B g H
(1) corRs PR fi2] 11 [26 ] - [76 ] 6
(2] Bs PR [6]* 12+ [27] - [77] 6
(3} vex.7 (7] 124 (28] - [80] 6
(4] opT 7 3.[63] 6 [29] - [81] 6
(5] ss 7 s.[51] 7 [30] - [82] 6
l6] B n . 1 (] - (8] 6
[7] B TR (G0l 8 [32] - (861 6
[8] B TR - 1-5 (53] - [87] 6
[9] Ex.PR - 1-5 [34] - [89] 6
{10] opT convv  [uu]* 8 [351] - [90] 6
[11] s TR - 1-5 [36] - [o1] 6 |
[12] sTR - 1-5 [37] - [92] 6
[13] s R - 1-5 (28] - (93] 6
[14] BVC (6s] 6 [39] - [95] 6
[15] cacvs 11+ 11 [40] - o71] 6
(161 vic con  [34] 9 [41] - [98] 6
f17] vNC con  [66] 6 [42] - (9] 6
(18] mm ¢ 3.[45] 8 [43] - [03] 6
[19] cop T - 1-5 (bu) - [105] 6
[20] - s.069]% 6 [45] - [106]). 6

(2] - 2.[80] 6 [46] - [108] 6
[22) - [71] 6 [a7] - (o] 6
(23] - [73] 6 Clsel - el 6
[o4] - 2.l101] 6 [49] - [s] 6

[25] - (751 6

[50 - 155] appear on 1058 for the first time, and are in their 1lst to

5th years of service in 210.
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3.12.3

In this section the analysis of VI.1056 is set out. There is
a greater imprecision than with 1057 and 1058, as the range of
possibllities for the proportions of recruits of A.D. 205 is wider
than the range of values for the survival rate.

For each century, the estimated years of servlice are set out
first, and then follows a list of the immunes and principales with

thelr estimated years of service.



Positions
(1] to [8]
9] to [14]
[15] to [17]
[18] to [20]
[21] to [27]
(28]
[29] to [36]
[37] to [38]
[39] to [45]
[46] to [50]
[51] to [64]
[65] to [120]

Position
(1)
(2]
[3]
(4]
(5]
(6]
(7]

[10]

[28]

[53]

[56]

Post

AQ

OPT

BT

ST

ocC

8T

(98)

Year of service

T+

6

6 or 5

5

5 or 4

\

4 or 3

4 or 3 0r2
3 or 2
3or2o0rl
2orl

1

Year of service

T+

T+

T+

T+

T+

T+

T+

6

;n
2orl

2o0orl
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1056. 2
Positions Year of service
(1] to [8] T+
(9] to [14] 6
[15] to [17] 6 or 5
[18] to [20] 5
[21] to [27] 5 or 4
(28] 4
(29] to [37] 4 or 3
(8] | 4 or 3 or 2
(39) to l46) 3 or 2
[47] to [m1]) 3or2orl
(52] to [65] 2 or 1
(66) to [121] 1
Posltion Post Year of service
(1] BS 7+
(2] oP T+
(3] , VEX , T+
(4] TES T+
5] BT T+
6] Ve T+
(7] ST T+
o] B.T 6
iy ) BP 6
(521 ST 2orl
l69 ] EX PR 1
[78 ] C.T 1

86 | C.T 1
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1056.3
Positions Year of service
(1) to [10] T+

[11] to [15] 6

(16] to [18] 6 or 5
[19] to [20] 5
(21] to [27] 5 or 4
[28] to [35] 4 or 3

[36] to [37] 4 or 3 or 2

[28] to [43] 3o0r2orl

(44]-to [61] 2 or 1

[62] to [112] 1
Positlon Post Year of service
(1] S PR T4
(2] oC 74
(3] iM T+
(4] TESS T+
(5] OPT T+
(6] VEX T+
(7] EMER T+
(8] EMER T+
(9] B TR T+

(11] VIC 6

[12] EM 6

(14] v 6

(5] 8T 4 or 3

[=8) S 3 or 2 orl

(41] 9T % or 2 or 1



Positions

T1] to
[11] to
[18] to
[21] to
[25] to
(>3]

[34] to
(43]

(44 ] to
[(52] to
[59] to
[75] to

[10]
(17
[20]
(24]
[32]

[51]
(58]
{74 ]
[137]

Position

(1]

Post
PB R

co

op

ST
ST
EM

crT

SN

Year of service
T+

6

6orb

5

5o0r 4

N

4 or 3

4 or 3 or 2
3 or 2
3or2orl
2or1l

1

Year of service
T+

T+

T+

T+

T+

T+

T+

T+

T+

6

6 or 5

5 or 4

3 or 2

3 or 2

1

1
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CHAPTER 4

The basic evidence for equipment, techniques and cperations

4.1
The difficulty with the Vigiles is to find a convenient point at which %o
start a study, Kellermann (1835) claced his study of the equioment at the
begirning,while BR (1929) placed his near the end. In this present study,
the material is arranged differently. A distinction ic drawn betwsen the
direct evidence for equipment, techniques and operations on the one hand,
and the conclusions as to the guality of the Vigiles on the other. This
is becausc a list of eguipment owned by & fire brigade cives no indication
whether it was used effectively, nor even whether it was suitable for
their particular risks. Moreover, even if the material provisionsz for a
brigade remain unchanged, a change of personnel in the higher areas of

~

command can completely transform a brigade, for better or for worse. Ue
must, therefore, look at both the material provisions of the Vigiles, to
see what was potentially availabley, and .also at the factors governing

guch indeterminates as morale, standards of training, and nature of the
fire risks. In this study, these two lines of anquiry are brought together

in Chapter 8, at which point it is possible to answer ine questions "if

my own hovee or fezctory wers on fire, would I welcome the Vigiles?"

bolo?
In this present chapter, we look at the evidence for equipment and fire-
fighting in a fairly basic way, te see what it implies for the potential
effectivencss of the Vigiles. Although, unaveoidably, reference is made
to matters which are discuscged in more detail elsewhere in this thesis,

for example, architecture, nothing in this chapter relies on anything
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which needs special discussion in the context of firefighting. Hence this
chapter does not have a conclusion: that has to wait until Chapter 8. The
one matter which is essential to this chapter aqd which is specially
discussed elseuhere is the question of numbersy and here the analysis in

Chapter 3 is uced,; so far as it 1s necessary at this point.

4e1,3
The history of firefighting in recent times provides clear warning that
numbers are important. For.example, the drills used in Yorld War II by
the Auxiliary Fire Service differ from those used in peace-time in that
far more firemen uere:used; the lower standard of equipment was ccmpensated
by the availability of é greater number of men. Again, although we are
familiar with the }authorised establishment! of modern loccl authority
brigades, and the ététutory numbers of attendants and firemen in places of
public enterntainment, there are alsoc brigades which can afford to be more
lavish with manpower. The difference reminds us that in many cases a
brigade is operating with the maximum number of men that can be paid for,
even though a better service might result if there were more men., It is
not enough to list equipment used by a brigade. We have to visualise houw
it was actually used. Far this reasoﬁ, the analysis of VI1.1056, 1057 and
1058 is the first of the historical chapters in this study. The implications
of Chapter 3 are brought out in meore historical terms in the subsequent
chapters, including the present cne, but so central is the question of

nunbers that we do not finish exploring it until the final chapter.

delod
Previous studies of the Vigiles have not faced squarely the questions of
numbers and the environment of the Vigiles, and at most have offered

comparisons with modern fire brigades which suggest that the Vigiles so
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outnumberec modern brigades in comparablg cities that they must have had
other duties as well as firefighting (eg. BR, pp.15f). Thus BR does not
produce a satisfactory account either of the equipment or of the
operations of the Vigiles, and with this approach is led te conclude

(p.98): "So much, or rather so little, for equipment."

4e261
Since the Vigiles had to operate without motorised equipment, and
without the aid of breathing and other modern equipment, it will be
helpful, first, to look.briefly at an illustration of a fire in Naples
as fought in the pre-industrial age, early in the nineteenth century.
The original print is in the hands of the Italian Vigili del Fuoco
(rire Service), and a copy is shown in Figure 1. In order to show up
the firefighting Feétures more clearly, Figure 2 is a redrawing by an

artist,

To the bottom left, a large manual pump is shown in operation, with

four men on one side (and presumably the same number on the other). The
objects with handles, at the bottom of the picture, are for winding hose
lon, very-like modern hose-winders. The firemen are using hoses to take the
water to the fire, and are directing jets from the ground, from ladders,
and from within the burning building. Just right of centre, there is

a wheeled extending ladder with a working platform about tuwelve feet up.
Hinged ladders are being used to uain access to the balconies, and there
are hook ladders between balconies and leading to the parapet, Hirged
}aéﬂefgﬂmﬁ?ﬁﬂﬁﬁfﬁﬂrﬁﬁﬁ% Rescues are being effected with a chute,‘kept
tapt by at least ten men, with a basket lowered on a pulley, by line, and

by jumping sheet (held by at least fifteen men - probably twenty were



(105)

actually involved, though they are not all shown). I have not been able
to ascertain the purpose of the long poles being dipped into barrels

(bottom right).

442.,2
The most striking contfast with a modern fire, apart from the difference
in the equipment, is the large amount of manpower., In particular, the
number of men engaged in pumping and in using rescue equipment is far greater
than we see with modern equipment. Far more reliance had to be placed on
manpower, simply because the equipment was less than adequate (a comment
we can make with the be%efit of retrospect). Within economic limits the

manpower had to make up for the equipment.

The other contrast iévin the expendability of manpower. We can see this most
clearly in the bottom right corner of the picture, where there are men
engaged in firefighting who are far closer to the fire and the collapsing
building than any fire officer would allow today. There was probably less
emphasis on the safety of the firemen, though officers are hardly likely

to have been careless with their men}s lives. Probably the developmenf

of such equipment as breathing sets and radios has made possible the

greater safety of firemen today, aided by the growth of trade unions.

4e341
When they were established in A.D.6 the Vigiles probably numbersd about
34500 men, in cohorts nominallyVSDD strong. In A.D.205 they seem toc have
be;n doubled in size, giving a total of 7,000 men (see 3.11.3 above and

5.2.1 below).
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4.342
In modern England, authorised establishments of full-time firemen range
from 47 at Burton-upon-Trent (with 20 pért-time) to 757 at Liverpool,
among county boroughs, and among counties from 22 in Westmorland (with
156 part-time) to 1062 (plus 1059) in the West Riding and 1063 (plus4835)
in Lancashire. London is in a range of its own, with 5274 full-time firemen
(and 1 part-time). (These are the figures as at 31st December 1972, as

given by H.M. Chief Inspector; 1973, )

The first permanent city fire brigade in Britain, set up in Edinburgh in.
1703, consisted of 84 pért-time firemen (Blackstone 1957, 62?.). In 18g2

the London Fire Engine Establishment consisted of 127 full-time men, and had
50 horses, 37 pumps and 19 stationsj; at the same time, the royal Society

for the Protection af Life from Fire had 77 men and 4 Inspectors (Blackstone,
168), Ten yrars later, the London Fire Engine Establishment consisted

of 398 mén, and the chief officer, Captain Shaw, wanted 931 (Blackstone, 198).
In June 1938, the London Fire Brigade consisted of 1982.uniformed staff | |
(officers and men), with 163 in administration, technital, clerical and
workshops (Morris 1939, 16). The special conditions of wartime brought an
increase-in the numbers, and the Auxiliary Fire Service in London in 1939

had 30,000 members (Blackstone, 396).

44342
These figures, which nrobably represent the whole range of establishments
in‘modern times, sth clearly that there was something special about the
Uiéiles. The original number of the Vigiles is greatér than any of those
cited above with the exception of London, and if we take the increased

figure for the Vigiles of 7,000 we find that it exc=eds all those given
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above except for wartime London: and that figure was for the county

of London, not just the City. There would have heen no way of deducing
the number of the Vigiles if we did not possess the inscriptions which
provide the material for Chapter 3. It is fortunate that wejcan start off
by knowing how many men were available for Roman firefighting