

http://www.dur.ac.uk
http://etheses.dur.ac.uk/7455/
 http://etheses.dur.ac.uk/7455/ 
http://etheses.dur.ac.uk/policies/
http://etheses.dur.ac.uk

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
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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
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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).
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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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[13]
[14]
[15]
[16]

7]

(18]
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23]
(24 ]
(25 ]
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[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
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{w)

[
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[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

(79)
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(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]
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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 - -
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(4]
(5]
[€]
[7)
(8]
[9]
[10]
[11]
[12]
(13]
fs]
[15]
(16)
(17]
(18]
(19]
(20]
[21])
[22]
(23]
[24]
(25]
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OPTB
VNC
VEX7

KARC

orP7

6TR

[e!

1057.7
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A
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[ 27]
[ 28]
[ 29]
[ 30]
[31]
[32]
[33]
[ 34]
[35])
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(44 |
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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.



1=

B PR

PRE C

IMC

orp

BTR

OPTC

8TR

ABAL

[=]

(86)
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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.
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[1v]
[V]
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3]
[4]
[5]
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[7]
(8]
(o]
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[12]
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[14]
[15]
(16]
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(18]
[19]

[20]

I

COoD

hC

CTR

CAR

I

[ 64]
[66]
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[86]
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[90]
[91]
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1058.2 (= 1057.2)

5
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[>7]
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[44]
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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)
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1-5
12+

12+

12+
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E
[26]
(27]
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[31]
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[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]
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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.
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5§ TR

g TR
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[ 74]
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2.[110]
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1058.6 (= 1057.4)
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E
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o]
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[21]
[22]
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[25]
[26]
[27]
(28]
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[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.



(96)

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
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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 operations,
since this information provides a framework for our investigation of
their equipment and operations. If we can see how they could all have
been employed solely as firemen, we do not need to ascribe police or

other functions to them in order to fill out their time.

4do4 .1
There is quite a wide range of firefighting equipment attested in
classical antigquity, but we should not assume that the Vigiles used all
of it. This poinf Qill become clear as we go through the evidence in detail,
but it is probably worth emphasising it at the outset, since BR in
particular is not clear, and assumes (p.96) that the list of firefighting
equipment to be found in a house (Digest 33.7.12.18) is applicable to the
Vigiles in its entirety. There is sufficient evidence to show both what .
the Vigiles are likely to have done and also what they are likely not

to have done.

4.402
The really crucial piece of evidence for the equipment and operations of
the Vigiles comes in the list of the responsibilities and powers of the

praefectus vigilum in the Digest (1.15.3):

"Seciendum est autem praefectum vigilum per totam noctem vigilare debere

et coerrare calceatum cum hamis et dolabris."



(108)

The prefect (i.g. the corps) had to remain awake all night and go
around wearing boots and carrying axes and buckets. This means fire
patrols, throughout the night. The buckets and axes represent the basic
equipment which was always to hand, and which had to suffice for
rirefighting first-aid. There is a basic distinction to be made
between these patrols and the reinforcements which woqld be required if
a fire got out of hand. This distinction extends to the equipment,
some of it being suitable only fop reinforcement, and we may further
extend it to the operations, since the first firemen on the scene had
to manage with such equipment as they carried with them (basically
buckets and axes) and this restricted the sort of actions they could

perform.

444,53 .
In addition to this passage from the Digest, the number of firemen
available must be borne in mind: there were potentially up to 3,500 men
available for the patrols and for firefighting (increased to 7,000).
Even the Continental city fire brigades of more recent times which.used
fire patrols could not match these numbers. These patrols are clearly

something special in the whole history of firefighting.

4,541
Apart from the mention of buckets and axes in the Digest (1.15.3), we do
not.possess anything which resembles a list of equipment used by the
Vigiles. Nor is there any such list for the army in general. The one
li;t which does exist unfortunately is not a list cf all the equipment

used by any particular set of firefighters, but is simply a list of equipment

which may be found in private houses and which would belong to the
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instrumentum (and which could not be disposed of separately).

* 4,5,2
This list can be shown to include items which the Vigiles are likely to
have used, together with some which they are unlikely to have used, and
the individual items are discussed in their turn. For convenience, the
text is given below, together with the preamble which establishes the
nature of the list.
"Si domus sit instrumentum legatum, videndum quid contineatur" (Q;Q.33.7.12.16)
"Acetum qquue, quod exstinguendi incendii causa paratur, item centones
sifones perticae quoqué et scalae, et formiones et spongias et amas

et scopas contineri plerique et Pegasus aiunt" (Qig.33.7.12.18)

4,641
That the Vigiles used pumps is attested epigraphically, though there is
no mention of it in any of the accounts of firesy nor are the Vigiles
mentioned by any of the hydraulic writers (Hero must surely have knoun
something of them). The epigraphic evidence consists of the name of the
specialist ccncerned with pumps, which oécurs most fully on UI.2994:
"MILIT. COH. VII. VIG. SIPONAR", and also occurs on VI,.1057 and 1058
and possibly on VI.3278. The name in full is ‘siphonarius'. VI.3744
bore the name of the equipmeiit (SIFUNI[bus]"), but in this case the
names of the pieces of equipment provide the evidence that this inscription
is relevant to the Vigiles (see Appendix II), so that we should not use

this inscription as evidence for the use of pumps by the Vigiles.

4.6.2

Many modern fire enginses are basically pumps, which may carry other
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equipment such as ladders or their own supply of water. It is, however,
somewhat misleading to equate fire pumps with fire engines, since some
pumps are portable and may be carried ip light vdns or by two to four
men, whilg some fire engines have other functions (e.g. Control Unit,

or Emergency Tender). In earlier periods thé equation of fire engine
with fire pump was more apt, though the term 'engine' often meant no
more than ;apparatus;, Often the only wheeled equipment uwas the_fire
pump (wheeled fire hooks seem not to have been called 'enginesi). At
all periodsy however, there have been pumps without wheels. It is best
then, in examining Romanp firefighting, to avoid the use of the term
;fire_engine;, since thig could import misleading associatiocns and is, at
best, ambiguous. One wonders whether some such confusion prompted BR
(p.80) to write of "limber-gunners" in the Vigiles, as if their pumps

bore some resemblénce to a field gune.

We shall, therefore, look first at the evidence for ancient pumps in
general, in ordar to establish the range of pumps available for firefightinrg
in general and for the Vigiles in particular. Then we shall return more

specifically to the question of the equipment actually used by the Vigiles.

There is both literary and archaeological evidence for the nature of
ancient pumps. The surviving pumps, unfortunately, are not from dated
contexts, and for the development of pumps we have to rely on the written
evidence. For the dates of the writers I follow Drachmann (1953, 10=123
1957,16), to whom is also due the greatest credit for elucidating the

history of ancient pumpse.
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The pump was invented by Ctesibius (e.300-270 B.C.), and his pump is
described by Vitruvius (10.7.1-3):

"Insequitur nunc de Ctesibiaca machina, quae in altitudinem aquam

educit, monstrare. La sit ex aere. Cuius in radicibus modioli

fiunt gemelli paulum distantes, habentes fistulas furcillae figura
similiter cohaerentes, in medium catinum concurrentes. In quo catino
fiant asses in superioribus naribus fistularum coagmentatione subtili
conlocati, qui prasobturantes foramina narium non patiuntur quod

spiritu in catinum est expressum. Supra catinum paenula ut infundibulum
inversum est attemperata et pef fibulam cum catino cuneo traiecto
continetur, ne vis inflationis aquae eam cogat elevari. Insuper fistula,
quae tuba dicitur, coagmentatione in altitudine fit erecta. Modioli
autem habent infra nares inferiores fistularum asses interpositos

supra foramina eorum, gquae sunt in fundis. Ita de supernis in modiolis
emboli masculi torno politi et oleo subacti conclusique regulis et
vectibus conmoliuntur. Qui erit aer ibi cum aqua assibus obturantibus
foramina cogent.'vExtrudent inflando pressionibus per fistularum nares
aquam in catinum, qhuo recepiens paenula spiritu exprimit per fistulam
in altitudinem, et ita ex inferiore loco castello conlocato ad saliendum

aqua subministratur.”

The physical acpects of this pump are clear from this description, and ?

Figure 3 shows Drachmann's reconstruction. Basically this pump consists.
of a pair of cylinders with pistons, discharging into a valvé chamber &nd
thence through a single outlet. The valves are of the flap ﬁype.
Drachmann (1963, 155) suppnees that since the cylinders are very near
to each other each pistﬁn will have been worked independently by its own
lever, but it may be observed that the use of short, quick strckes would
be:needed in order to produce a fairly steady jet (on this aspect, see
below, 4.6.8 and 9) and for this use é single lever would have been appropriate.
vThere are no hose connections on this pump: the pump stands in a reservoir

from which it draws its water as the pistons are raised, and the outlet

consists simply of a nozzie.
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To some extent the interpretation of Vitruvius' description of the pump
has been bedevilled in the past by his notion that air played an
essentiél part in the pumping (that is, beyond merely pushing water
into the Cylinders,rof which he may not have been aware). Indeed, his
phrase

"e quo [catino] recipiens paenula spiritu exprimit per fistulam

in altitud%nem"
has largely been responsible for the supposition that the catinus was
an air chamber, such as was used on pumps firom the eighteenth century
for steadying the pressure of the water, so that variations in pressure
caused by the pistons aid not make the jet pulsating. Blackstone,
indeed, writes as if thé air chamber had been invented by Ctesibius and
then forgotten until the beginning of the eighteenth century (1957,50).
However, as Drachmahﬁ points out (1963,155), for the catinus to have
served as an air chamber of this sort, the outlet pipe would have had
to start at the bottom of the chamber, so as to trap some éir; moreover,
a close siudy of Vitruvious‘ text shows that the “air" ("sgiritus")
operates even before the water reaches the outlet of the cylinders, so

that he cannot-be thinking of "air" in our sense at all.

It is true that in the water-organ (hydraulus) there is a chamber in
which water pressure steadi=s the air pressure, and thisis described

by Vitruvius (10.8), but the reverse proceedure, of using air to stea@y
the pressure of.uater, was not used at all. The notion of 'ggiritué'

as a force for moving water probably reflects the Stoic belief in a world

spirit which was responsible for such natural phenomena as storms and
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currents of water (on this see Sherwin-White 1966, 310f, on Pliny Ep.
4.,30.5, with further references). In ofder to understand the mechanics
of the pump, it is best to leave thesevStoic connotations on one side,
and translate 53 iritus? as 'pressure}, avoiding all mention of }air'.

No ancient pump had an air chamber.

It may seem a little odd that Vitruvius describes a pump that was current

over two centuries before he'wrote, without describing any later developments.
Yet there is some evidence that there had not been any improvements to

the basic design. We can see this both from considering Hero's pump,
described below, and aigo from deducing as much as we can from Philois

account of his pump (Philo being a younger contemporary of Ctesibius).

4d.6.4
Philo actually described two pumps (ed. de Vaux, pp.213-218). One 6? them
is a concertina-like device fnr installing in a well, and has no relevance
to firefighting (evesn assuming that it ever worked). The other is very
much the same as Ctesibiusi pump. Since itAis so0 similar, I give just
the manuscript drawing of it, which fiﬁs the text very closely (Figure 4).
There are, it must be admitted, some points of difficulty, both with the
text and with the drawing: in particular, it is not clear why the two
cylinders are in separate reservoirs, not wﬁy the cutletc feed independently
into the raised tanke It looks more like a pair of single-cylinder pumps
than a sinpgle pump with two cylindsrs. However, in its basic components
(pistons, levers, valves), it is similar to Ctesibius} pump, and the
description serves to confirm the implication of Vitruvius that the pump

reached a fairly full stage of its development very scon after Ctesibius!
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discovery of the pumping effect of a piston in a tube.

4,605,
Hero, who was of sufficient maturity to be makiné obs=rvations of the
eciipse of the moon in A.D.62, and was therefore likely to ke writing
some time in the second half of the first century A.D., describes his -

pump thus (ch., XU11l):
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Iﬁ MOodcroths translations

"The siphons used in conflagrations are made as follows. Take two
vessels of bfonze, ABCD,EFGH, (fige. 27[= my Fig.S]),-having the
inner surface bored in a lathe to fit a piston, (like the barrels
of water-crgans), KL, MN being the pistons fitted to the boxes.

Let the cylinders communicate with each cother by means of the tube
X0DF, and be provided with valves P, R, such as have been e%plained
above [i.e., Tlzp valves, Heroch. X1}, within the tube XODF and
opening outwards from the cylinders. In the hases of the cylinders

pierce circular apertures, S, T, covered with polished hemispherical
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cups VQy WY, through which insert spindles soldered to, or in some
way connected with, the basss of the cylinders, and provided with
shoulders at the extremities that the cups may not be forced off

the spindles. To the centre of the pistons fasten the vertical rods
Sty SE, and attach to these the beam A' A', working, at its centre,
about the stationary pin D, and about the pins B, C, at the rods

SEy SE, Let the vertical tube SV'E‘l communicate wi£h the tube XODF,
branching into two arms at 5', and provided with small pipes through
which to force up water, such as were explained above in th=z
descriptions of the machine for producing a water-jet by means of
the compressed air tsee below, 4.6.6} . Now, if the cylinders,
provided with these aﬁditions, be plunged into a vessel containing
water, IJUZ, and the beam A'A' be made to work at its extremities
A}A;, which moVe'aiternately about the piﬂD, the pistons, as they
descend, will drive out the water through the tube E—'Sv and the
revolving mouth N:. For when the piston MN ascends it opsns the
a@erture T, as the cup WY rises, and shuts the valve R; but when it
descends it shuts T and opens R, through which the water is driven
and forced upwards. The action of the other piston, KL, is the same.
Now the small pipe M;, which waves backward and forward, ejects the
water to the required height but not in the required direction,
unless the whole machinc he turned round; which on urgent Dccaéions
is a tedious and difficult process.v In order, therefore, that the
water may be ejected to the spot required, let the tube E‘Si consist
of two tubes, fitting closely together lengthwise, of which one must
be attached to the tube X0ODF, and the other to the part from which
the arms branch off at S'; and thus, if the upper tube be turned

round, by the inclination of the mouthpiece M' the stream of water
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can be forped to any spot we please., The upper joint of the double
tube must be secured to the lower, to prevent its being forced fram
the machine by the violence of the water. This may be effected by

holdfasts in the shape of the letter L, soldered to the upper tube,

and sliding on a ring which encircles the lower.”

Figure 5 shows the manuscript drawing of this pump, taken from Drachmann
(1967, p.21 Abb.10). This drawing is consistent with the text, and
shows with reasonable clarit; the distinctive feature of this pump -
Hero's special design qf the outlet. It is suggested below that this
‘may not be a scaled dra@ing, and that the relative proportions of the
components of the pump cannot be deduced from it. On the other hand,
his interest in the speed with which the jet can he di?ected seems to
reveal an intimatejkﬁowledge of the practical difficulties of fire-
fighting, ard we are enabled to make a reasonable guess as to the size
of the pump (see 4.6;]0). The valves of Hero's pump.are-spindle valves,
instead of the earlier flap valves, and this pessibly reéresents an
improvement hydraulically and in reliability. The outle£, - even
without Herois rotatiné joint, is an improvement, since the elevation

of the jet can be altered without tipping the pump. Dtﬁérwise, there

is no change, and in particular there are still no hoses nor air

cylinders.,

4,606,
Hero describes another device for squirting water, of which I give
jLst the manuscript illustration (Figure 6). This ié of interest
" because it embodies exactly the séme principle as the hodern type af

stored pressure fire extinguisher, in which compressed air is stored
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in the extinguisher and drives out the water when the outlet is opened.

In Hero's device the air pump is built in.

The outlet is made to rotate in a vertical plane, .thus altering the
elevation!of the jet. The spherical container is said by Hero to hold
in all six cotyls, or three pints. It is thiis small enough to be held
in the hands. It was not for ease of directing the jet that the outlet
could rotates quite simply, Fhe need for the pipe inside the sphere to
go right to the bottom of the water so that water and not air would

be forced out meant that unless the jet was only required to be vertical
the outlet had to be Cagﬁble of moving. And so, again, in the absence
of flexible hoses this special joint was used. Unlike the fire pumps,

however, there was no prablem in turning the whole vessel, so there uwas

no need for Hero's special rotating joint.

Hero does not give any indication of the uses to which this device
was pute Thgre is ne reason, of course, why it should not have been
used in firefighting, but it should be noted that its maximum usable
size is limited by the weight of the water. (The common modern red
fire extinguisher contains two gallons of water.) It is not known
why Hero gives the capacity as three pints: it could have been bigger.
There is no other evidence for equipment resembling moderﬁ fire
extinguishers., For the firefighting capacity of this sphere - if it

werc used in firefighting - see 4.6.1l.

4e6e7e

A small piece of additional technical information comes to us from
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Isidore (20.6.9):

"Sifon vas appellatum quod aquas sufflando fundat; utuntur enim hos
[in] oriente, Nam ubi senserint domum ardere, currunt cum sifonibus
plenis aquis et extinguunt incendia, sed et camaras expressis ad
superiora aguis emundant."

The reservoir hereis filled with water before the pump is brought to
the fire. Clearly the amount of water must have been limited, in view

of the weight to be carried.

It is possible that in some eastern cities any water had to brought;
and it was most convenient to bring some with the pump. In Rome this
problem did not exist, in view of the wide availability of water, and

for speed the Vigiles probably carried their pumps without any water.

4,6.,8,
The surviving examplesof pumps are all of the same type as those
described by Vitruvius and Hero., Figure 7 shows the best-preserved
example, found at Balsena and now in the British Museum. It has flap
valves, Figure 8 is a skgtéh-section of another pump in the British
Museum, .also at Bolsena, less complete then the last, and fitted with
spindle valves., Stored with the latter are two further fragments,
shown in Figures 9 and 10, The piston (Figure 9) doss not fit the pump
shown in Figure B8, and since the pump in Figure 7 already has two
pistons, this oﬁe must belong to & third pump. The other fragment
(F;gure 10) is something of a mystery, since nothing like it appears
in the complete puhp (Figure 7). However, a similar fragment is in the
cylinder of the pump in Figure 8, so it may be part of the piston linkage.

It could belong either to that pump, or to another. Another similar
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pump from Castrum Novum, said to be in the Vatican Museums, cannot now
be traced (referred to by Smith 1890, voi.l, p.570). For a detailed
technical description of these pumps see Davis 1896, Silchester has
produced a frame for a pump similar to these, made entirely of wood in
one piecey but with the pump removed and cther pipework substitutsed
(Hope and Fox, 1896, 232-4). Another pump is recorded in the museum
catalogue of Metz (p.XX11, where the illustration is based on Vitruvius!

text, not the actual pump).

The capability of these pumps is considered below (4.6.10). UWhether
they uwere intended for firefighting can only be surmised, Their physical
form is ambiguous; since on the one hand they clasely resemble the pumps
of the hydraulic writers, and Hero says that these pumps were used in
firefighting, while on the other they do not have flanges suitable for
attaching the L=clamps which Hero prescribed for his own outlet. There
is one somewhat negative point which tends to suggest that most pumps

of this type would have been for firefightingy, and this is that when-
ever it was required to convey large amcunts of water by other means
than gravity, equipment sucih as water-screws, water-wheels or else
bucket~chains were used. Pumps were not used unless an actual jet of
water was required. Their use was thus restricted te firefighting, and
to minor domestic uses such as washing high vaults (indicated by Isidore
20,06.,9, quoted above at 4.6,7). There is a strong presumption that

any pump was for firefighting.

4.6.9,
The ancient evidence for pumps is thus completely consistent. .The

pumps were single-acting force pumpsy, and they lacked flexible hose
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connections., Although they would not have been capable of producing
a steady jet (i.e. not pulsating with tHe strokes of the pistons),
they would, with the use of short quiok strokes,- have been capable

of producing a continuous jet; and the more skilled the operators,
the steadier would the jet have been. It may be prudent to emphasise

again that these pumps did not have air vessels.

It remains to clear up scme pﬁints of terminology. Tive term 'stirrup
pump' is not appropriate for these pumnps, since they were not fitted
with stirrups (see Figure 11 for a typical stirrup pump: in this
example the foct is pléged on the stirrup instead of through it ).

The term-}double-aoting} is not appropriate, since this term is best
reserved for pumps iq which water passes through the piston via a non-
return valve; it‘sﬁould not refer to a pair of single-acting pumps,
such as these were. The term 'reciprocating’ is acceptable, though

it means little more than that pistons were used (instead, for example,
of a centrifugal impeller). The term 'lift-pump' is not really
suitable, since it normally implies that the pump can raise water from
some level below itself, whereas these pumps had to stand actually in
the water; veing without hoses or pipes on the inlets, they could not
work if they were above the water. Finally, it is difficult to dis-
tinguish between 'fire pumps' and ather pumps, except in the design of
the outlet. Any siphc could have worked at a firej; it is probable

that most siphones did work at fires.
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4.6,10
Tﬁe firefighting capability of these pumps is the major aspect of
interest to this thesis which has been neglected by previous studies.
In the cases of the surviving pumps we can make a good guzss. With
the pumps described by Philo, Vitruvius and Hero there is the
difficulty that we do not know how big they were. It is probable
that pumps were made larger and larger, until either the materials
proved inadeauate, or the number of operatsrs became unreasonable,
or the water supply became inadequate. We should, of course, béware
of identifying the idéal with actuality. The argument has often
been put to me that beﬁause Roman buildings were high the pumps
must have been large. Yet it is quite clear from modern practice
that needs are not éluays answered in the most obvious way: other-
wise we should have extending ladders and pumps capable of reaching
the top of a skyscraper. We must rely on the evidence for the

pumps themselves. !

The two larger of the Bolsena pumps have a bore in the cylinders

of l.5.80e.in. and a maximum possible stroke of 4 in. The maximum
capacity of the two cylinders is therfore 12 cu.in. At one complete
stroke per second this will give a total output of 720 cu.in., or
2,6 ge.pemse The Silchester pumb seems to have had a maximum stroke
of 15", in cylinders of 3" diameter, Normally it is necessary to
know at least two of the factors nozzle diameter, pressure at the
‘nozzle and nczzle velocity before the output cf a pump can be
calculated, but since these pumps were hand-operated there is one

alternative factor which can be utilised. This is the frequency
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with which human muscles can opsrate the pump. Tuo complete strokes
a second should not present a great deal of difficulty with the
Bolsena pumpj with a great load, however, or a-multiplicity of
operators, there would arise problems of co-ordination. It would
also be necessary, possibly, to restrict the length of the stroke
in order to produce a reascnable steady jet. For tHese reasons it
seems unlikely that more than 10 g.pe.m. could be put ouf by the
Bolsena pumps, and a more normai output wcild probably be in the
region of 5 gep.m. Having two cylinders the pump would produce a
continuous jet, ocut tﬁis would have been pulsating. The pressure
would be no more than in any small hand-pump. The Silchester pump
cannot have been worked as fast, but its output could have been

similar, but with'a steadier jet.

The pumps which are described by Philc, Vitruvius and Hero could
have been much bigger than those which have survived. Moreover,
even if on general grounds it is possible to estimate the maximum
size of pump that would have been satisfactory at the majority of
fires,_there would still remain the possibility of a yet larger
pump which could only operate in certain areas where tﬁere was an
unusually large supply of water and where the streets were wide

enough to enable such a pump to be manoceuvred.

It might appear that the proportions of the pump illustrated in
the manuscript of Hero (Figure 5) are thosz of a two-man pump.

This would certainly be the.case if we imagine that the cylinders

are of medium size (with a diameter of a few inches) and that the
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levers-connecting the pistons are drawn to the same scale. However,
Hero does not.give dimensions, and his illustrations are usually
diagrammatic. We have the unusually clear casé of the organ, of
which his accourt and the i'lustration show just the bare essentials
whereas Vitruvius (writing earlier than Hero) describes a much more
complex instrument (Vitr. De Arch. 10.8), There'is another point

in connection with the illustration of the pump, that if the outlet
had been shown above the level of the levers there would have been
a problem_in drafting. As it stands, it provides a clear diagram
with the hydraulic paﬁts neatly framed within the cylinders and
levers. There may thus be more than one scale in the drawing.

Possibly this is not a scaled drawing at all,

Hero does, however, provide us with some indication of size, in
his account of his design for the outlet of the pump. Referring,
as we have seen, to the pipe M' in the diagram, he comments that
turning the whole ﬁump round to the required direction is tedious

and difficult:

" > . \
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Why should turning the pump be tedious and difficult? Naturally
such an action would entail a cessétion of pumping, followed by
a resumption to see whether the nozzle was now pointing in the right
directionj several such adjustments could be necessary, But this
cannot be the whole explanation, since if the pump were small and

light the problem would not exist in these terms.

The heaviest part of the weight to be moved would be the water in
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the reservoir. For example, a reservoir holding about 3 cu.ft. of
water would weigh about 1.7 cwt. If we add on some more for the
weight of the reservoir itself and of the pump‘we reach a total weight
in the region of 2 cwte. Tiils is not the sort of weight to cause
difficulty to two men (who need not be the same men as the pumpers).
Probably we should infer that he is thinking of a weight in ~xcess of
2 cwt, It is true that we do not knouw uhethér Hero's joiht found its
way into firefighting use,:nor do we know hom far he is thinking in
purely idealist terms of saving merely a few seconds. (bearing in mind
particularly that pumps would not have been in %the first attendance
at.a fire). He does seem, however, to be acquainted with one of the
more esoteric of a fireman's problems, and on balance it is probably
best to take it_that he is writing in an informed way. Once we reach
weights beyond 2 cwt. we reach a different class of handling. For
weights of 3 to 4 cwte. the number of men would need to be increased to
3 or 4, Thus in addition to the machine being more cumbersome there
is the problem of bo-ordinating the men. A reservoir measuring 4 ft

x 1.5ft x 1ft will hold 3,3 cwt of water, and even allowing ample space
for men to empiy buckets intc a larger pump than any now extant is
required in order to justify having this size of reservoir at all,

The larger the reservoir, the faster should be the rate of discharge

and the larger the pump,

For these reasons it is plausible that pumps were used which required
‘up to, say, =ix wen. UWhether larger pumps existed -cannot be deduced
from Hero, though it is perhaps worth observing that if a pump were

really large (over 12 men) it would have to be on a carriage and could
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only be moved by being wheeled around. Such a wheeled pump would not
have been suitable for the bumpy and narrow streets of Rome and could
only have operated in a few arsas. Possibly there were a few such

pumps o

By a similar veascning we mayv suggest that Philois bump (Figure 4) was
of considerable size. The leather reservoirs for this are said to be
about 2 ft in diameter and 3 ft in depth (ed. de Vaux, pp2l6f). The
method of filling them and the amount of water which it was desired

to store in them will have influenced their sizej but it is difficult
not to infer also some ‘relation to the size of the pumps which they
supplied. Cylinders much bigner than any of the extant ones could
have fitted into the reservoirs, and conversely it would have been
absurd to have such large reservoirs for the ektant pumps. The descrip-
tion also states that there was one cylinder per reservoir, not two,
and this also is consistent with a large pump, Unfortunately, some
important detscils of the account and illustration are obscure, and for
this reason we cannot press this description any further (see above,

4.6.4).

4.6011
Thus far we have concentrated on the size of the pumps, and we are
now in a position to deduce something of their firefighting effective-
ness. It should be borne in mind that even today the vast majority
of fires are put out with small-scale hand operated equipment, and
that the occasions when a large pump is used tend to be only a minority.
Modern specifications for pumps can.require up to 1,000 g.p.m. at 100

lb/sq.in; the jet should be capable of reaching the fire without being
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carried away by convection currents, and so should be continuous and
at a steady pressura. The pump should be capable of a wide range of
work, from large quantities at high pressure tﬁ small quantities at
low pressure. The characteristics of the centrifugal type of pump
have led to its universal adoption by fire brigades for all larger
pumps. For smaller pumps, there are the portable type$ carried by

two to four men, which are also centrifugal, right down to the stirrup
pump, which (in the form that is familiar) was develcped for the
special requirements of wartime firefighting and produces a contin-
uous jet from a single piston (Figgre 11). Ordinary garden syringes
can be effective if the fire is small, and even a squeezy bottle
filled with water can put out a fire in curtains or other hangings
while creating a minimum amount of water camage. This is the sort

of context in which Hero‘s hollow sphere would have been very usseful.
Its main drawback would have been the necessity to keep it upright, as
this would have precluded its use for fires at a lower level than the
sphere could be held (a flexible hose would have been needed for this,

or else a down-turned outlet).

In order to assist our study of the Roman pumps we may divide modern
pumps into three classes according to their effectiveness in fire-
fightinge. In practice one class merges into the next, but the
advanﬁage>of this classification for us Is that we do‘ndf havévfo

try to give descriptions of pumps which are not based upen adequate

‘data (eege wo are totally ignorant of the nozzle diameters of Roman

pumps). Inetead we ask the much simpler question, to which class
are the pumps likely to have belongedes. These three classes are as

fcllouws:
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“:”_})~shall punps : Hiiéht;-pdrtégie,uﬁéﬁd:bperéted, may be used indoors,

2) medium pumps:

3) 1large pumps:

do not require much water, very effective at the

early stages of a fire, and potentially all that is
required:

portable by two men or a few more, more nowerful than
small pumps (output from, say, 10 g.p.m. up to 400
gePeMms), hand-operated or motorised, useful for
containing a largish fire, extinguishing a fire some-
what beyond the control of a small pump, and drenching
a buildings

motorised, permanently mounted on a chassis (the
conveéntional 'fire engine') or portable by four to

six men, output over 500 g.p.m., capable of extinguish-
ing large fires or controlling a conflagration, un=-

suitable for many small fires.

The surviving pumps will fit into the class of small pumps, while Hero's

will belong to the medium class. If we accept that there may have been

yet larger pumps, they will still belong to the medium class: the

Romans had nothing which corresponds with the modern large pumpe.

For the medium pumps such as that of Hero there is some interesting

comparative material in a range of pumps described by Nathaniel

Hadley in an advertisement of the period 1769-1790. The first to third

columns are those of Hadley, the fourth and fifth are my own estimates

(it is generally agreed that the maximum effective height of a jet for

firefighting is about two-thirds of the maximum or actual height of a

jet)o
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Men Gepom. Horizontal Estimated maximum Estimated maximum
throuw vertical throw for firefighting height
stated ge.p.m. for stated gep.me.
1 16 12 yds. 18 ft., 12 ft.
2 30 25 yds, 37 fte 25 ft,
4 50 33 yds. 49 ft, 33 ft.
B 70 37 ydse 55 ft. . 37 ft.

There are larger pumps in the broadsheet, which need not be relevant
to ancient pumps but of which the details are given below for interest

and because there 1s a comparative lack of actual figures for manual

pumps .

14 100 40 yds. 60 ft. 40 ft.
16 120 &S‘yds. 67 ft. 45 ft,
18 150 48 yds. 72 ft, 48 ft.
22 170 50 yds. 75 ft. 50 fte
24 200 52 yds. 78 ft. 52 ft,

The smaliest three pumps are called "Garden Engines" and were carried.
The range of "Fire Engines" started with the 8-man pump, and all

of thess were wheeled,

4,6,12
To see what this analysis implies with regard to the majority of fires,
we may refer briefly to Table 3A: Methods of Extinction of Fires in
Buildings, 1561-1968 (United Kingdom Fire and Loss Statistics 1968,
HeM¢S5.0, 1970), which gives figures that reflect the general experience.

This table shows that one fire in four to which a brigade is summoned
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is extinguished before the brigade arrives, and that the most common
method of extinction in this Ciass is the application of water from
buckets., Among the fires which are extinguished by the brigades,

the method which is successful on more occasions than all other methods
put together is the use of the hosereel using only water cérriéd in the
hosereel tank. The hosereel consists of a %" hose fed from a tank
holding around 80 gallons, and this hose is ready to be pulled off

the reel as scun as the appliance stops, and can furnish around 10
gallons per minute. On the occasions uwhen this is not enough, the
hosereel tank may be fiiled from hydrants, or the use of one or more
2;"_hoses fed from the ﬁain pump (500 gepehi.) or from hydrants may

be required. Alternatively, on rather fewer occasions,. the use of
extinguishers, stirrdp pumps or hand pumps may be called for., It is
thus only a minority of fires which require the use of large pumpse.

If we also take;into account all the fires to which the brigade is

not summoned (possibly four times as many as those to which tﬁey are
summoned), it becomés very clear that by far the vast majority of fires
are extinguished by means of the simplest hand equipment: buckets of

water, sand, earth, stirrup and hand pumps, and extinguishers,

The successful'operation of sprinklers is similarly often on a small
scale, sprinkler systems being designed so that three heads should be
sufficient to control a fire, each head producing 5 to 25 g.p.ms The
statistics for sprinklers are less clear than those for other methods
of extinction, since often a fire is actually put out by other means
even when the sprinklers have succeeded in controlling it. However,

the basic point remains that in the majority of cases only a small
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amount of water is required to control or extinguish the fire.

This brief lock at some modern figures demonstrates Lhe well-worn maxim,
that practically any fire can be put out with esase if it is caught early
enough. It also emphasises two aspects concerned with hosereels and
sprinklers. The point of a hosereel is to provide an instant amount of
water at a reasonable pressure which may be taken into a building by one
or two menj a =similar amount of water conveyed without hoses (e.g. in
buckets) would demand a large amount of manpower, and, even if comparable
quantities'could be delivered, the pressure would not be adeqdate to
overcome the convection  currents around the fire and admit the water to
the seat of the fire. Sprinklers operate automatically, and come into
operation as soon as enough heat has built up to set them off. In‘this
way they are(able to operate while the fire is still in its early stages.
As with the hosereel, they produce water at a sufficienf pressure both

to produce the required spray after hitting the deflector plate and 3slso
to overcome convection currents (wéter dripping from ceiling heightuﬁnder
gravity only might well fail to reach the fire). There are thus-threé
points which should be satisfied when a method of extinction is adopted:
detectian must be rapidj; water must be readily available in adequate
(though not necessarily la?ge) quantities; and it is preferable for

tﬁe water to be applied with some pressure, For fires above the head of
the firemen, for example, in ceilings, it is essential to have to-apply

the water under pressure, otherwise it will not arrive.

Returning now to the pumps used by the Vigiles, we have seen that there

is good reason to suppose that they could bhave been operated by up to
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six men or thereabouts (and they might have been bigger still, though
there is no evidence for this). They would thus have been more than
adequate for the majority of fires. In fact, the system of patrols was
largely designed to avoicd the need to use anything more than buckets

of water. On the occasions when pumps would have been used, the lack
of hoses would have restricted their usefulness conéiderably. They
could have been useful when operated near to the fire, and they would
have been essential for fighting fires in roofs and ceilings. However,
as Braidwood observed {1830, 4):

"I do not approve of. small engines [i.e. pumps] for the service of
large towns. Much has been said about the convenience of conveying
them up stairs, and into places where the fire is ragingj; but I fear
that those who have sc strongly recommended them, have seldom made

the experimenp."'
He explained that at the only stage o% a fire at which small pumps might
be of use, there is too much smoke, and alsoc it is inconvenient to
convey weter into an appartment while the occupants ars removing their
property. He concludes:

"1 have no doubt that small engines may, in particular instancass, have
been useful; but I apprehend most of these cases might havz bzen as

well provided against, by a few well-applied buckets of water."

| %4.6.13
Thus although their output in gallons per minute may have beer greater
than that af the modern hosereel, the lack of hoses made the ancient pumps
very inferior in their range of application. Pumps as smal% as the
éuruiving ones could have been useful on fires in ceilings Dfihartitions,

and we should not rule out the possibility that one or two pumps were

taken out with the patrols fer this type ofi?ire; provided that they
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could be brqught into operation quickly encugh, they could have been
successful in controlling or extinguishing such fires. Larger pumps
must have been a reinforcement, and, to the extent that by the time these
were brought: into operation the fires had become bigger, such larger

pumps may well have had a lower rate of success.

4.50,14
The crucial question which reméins is therefore how quickly the Vigiles
could detect fires and start to extinguish them. The higher the standard
of training, discipline and morale, the greater the success they will
have achieved with the pumps . This question is one aof the main themes
of this thesis, and the answer is given in Chapter 8. So far as the
pumps themselves are concerned, they were adequate if they were applied
soon enough to a fire, They had deficiencies in comparison with
modern pumps: but they were backed up by a much larger number of fire-
men per acre than any other brigade. It was the availability and
ceployment of such a large number of men which made up for deficiencies

in the equipment. The pumps were as successful as the patrols,

4o7.1
One of the two types of equipment which the patrols were required to
carry was buckets (Dig.l.15.3). Although there is no archaedlogical
gvidence of direct relevance to fire-buckets in Romey, this does not
matter much as far as the effect on firefighting is concérnedo Wrat is

“important is the extent to which buckzts were used.

4,7.2
it is probable that they sufficed for the vast majority of fires, just

as buckets and other small-scale hand equipment suffice for the vast
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majority of fires of the present dazy. In the absence of hoses (see

below 4.8), they will also have served for conveying water to the pumps
when these were used, supplemented at large fires by water carts and
possibly the sarvices of the aquarii. A bucket-chain which is working
well should be capable of delivering at 120 ge.p.m. to start with, and

over 2 long period should averape over 40 g.pe.m. THis estimate assumes
that the men are approximately 2 metres (6 feet) apart, mith}supplementary

chain for returning the empty buckets,

A multitude of bucket-men provided one of the more striking sights at the

big fire in A.D.192 (Dio 73.24.1):

TTdPTTs)\r\wv rzv ’lS'uTt:zV TTJFWé/\I/\WV gz c*Tea.TluJ'r::;v L(JSCO¢OCO(IVTWV
The only fire at which buckets are recorded to have been effective in
providing a large amount of water was the one in A.D.217, in which the

Colosseum suffered severe damage from water, both applied by men and

also falling as rain (ch 79.25.2)s i
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Itils-unllkbly that the phrase "1TAVT©S . ugéfoéAvégov*rog " means
that the aqueducts ware cut to enable the water to flow along the streets
to the fire, since this technique, which worked well in medieval cities,
would have been unsuccessful in Rome owing to the various drains and

channels beneath. the streets. Probahly it refers to the diversion of
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water in the aqueducts to concentrate it in the vicinity of the fire

(cf. Frontinus Aqu.2,117 and 2,87 for the facilities for diverting water

as needed).

4¢7.3
The nickname -'sparteoli' which vas applied to the Vigiles seems to have
alluded to their buckets. The word occurs in two passages:

"Sparteolorum Romae, quorum cohortes in tutelam urhis cum hamis et cum

aqua vigilias curare consueverunt vicis" (Schol.Juv.Sat.14.305)
ad fumum coenae Serapicae sparteoli excitabuntur” (Tertullian, Apol.3S)

Analogy with later firefighting squipment led Kellermann (1835,pe2ene6)
to suppose that this nickname referred to the buckets, the buckets of his
own day being made of esparto grass coated with pitch. He did not,
however, discuss‘the passage in Pliny (N.H. 19.2f) where the uses of
esparto grass are described, and in which there is no mention of buckets.
- Pliny oktserved that espartc produced ropes which Qere easy to repair and
were good both in wet and in dry uses. As such, it could easily have
found widespread use in fireéighting. It does not, howsver, follow from
this that }sparteoli; would have been more likely to refer to ropes than

bucketé.

The modern descrintion of the Vigiles as a "bucket brigade" is not relevant
here, since it has reference to other types of brigade less dependent

on buckets, and no such comparison existed in the Roman periode. 0On the
other hand, the satirists regarded buckets as a distinctive feature of
firefighting. Thus Juvenal describes the millionaire Licinus Qith his
fire-watching slaves and buckets (Sat.l4.303-8):

"Tantis parta malis cura maiore metuque
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servantur: misera est magni custodia census.
dispositis praedives amis vigilare cohortem
servorum noctu Licinus iubet, attonitus pro
electro signisque suis Phrygiaque columna

atque ebore et lata testudine."®
Petronius also implies the use of buckets when he writes of the Vigiles
who

"effregerunt ianuam subito et cum aqua securibusque tumultuari suo iure

coeperunt" _ (sat.78)
And the patrols of the Vigiles must have been unusual since they narried
buckets. -In contrast;.ropes will not havé beer used extensively at the
majority of fires (see 4.17), while for rescues we should noée the
evidence of Juvenal (§g§.3.190-210), that the unfortunate Codrus had no

alternative but to wait for his death ("ultimus ardebit", line 201).

Buckets were the only prominent and distinctive feature of Roman fire-
fighting, and for this reason we should retain Kellermann's suggestion

that ¥sparteoli' referred to buckets.

4.8,1
In the absence of any evidence for hoses, it is perhaps worth emphasising
that tHere is bositive evidence that hoses were not used.s It has
frequently been put to me in discussion that it would have been easy for
the Romans to make hoses, and that their use by the Vigiles may therefore
be taken for granted. Also BR (p.8Y9) refers toc Domaszewski's "Spritzen-
m8nner" =l"hose-men" in discussing the sifoparii, and endorses this inter-
pretation as w=ll as his own interpretation ("the 3Limber-gunnersi whose
duty it was to keep the‘ghgine clean"). This is despite the fact that
eléemhere (ppe%4f) he recognises that the pumps stood in their own

reservoirs, Possibly he inferred that although thers were no suction
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(input) hoses there were output hosés.‘ However, the sifonarii ars
better tsken to be the technicians concerned with the pumps per se,
that being sufficient to explain their title. The term 'sifonarius}
does not of itself imply huses. Lightfoot's translation of Pionius}

Life of Polvcarp refers to hoses (Lightfoot 1885,1083):

"So the hose and water and every contrivance uof art was brcught".
This is, however, a mistranslation, since the Greek actually refers to

siphones, water and every device (Lightfoot p.l042):

w2 |7/ ¢ ¢ ’ \ e/ \ A v > 7 "
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We may also note that the ability to deliver large quantities of water
doeé not necessarily require the use of hoses, and that there is no
reason why the extensive water damage to the Colosseum in the firs of
vbA.D.217 could not have been caused by buckets and the rain (Dic 79.25,2;
above,4,7.2). Finally, on the negative sids, it had been put to me that
Caesar %took precautions against the use of hoses when he built a
musculus at the famous siege of Marseilles {Caesar B.C.2.10):

"Super lateres coria inducuntur, ns canalibus aqua immissa lateres diluere

posset"
This use of water implies the ability tusquirt water at a fair pressure,
but n0£ msrely.would it be possible to use a rigid pipe for this, a
flexible hose would be most unsuitable sincelit would hang down or jump about.
Even if we recognis=s the need for the pump and its operators to be
protected f?om missiles, we still do not need to assume the use of a
flexible pipe: a lead pipe bent round corners and over a parapet méuld
work perfectly well. And, assuming that the water could be playzd on the
roof before the mortar had a chance to set, all that would be needed would

be a cascade of water over the face of the tiles, Caesar himself seems
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not to have had hoses available, since at Brindisium he resorted to the
construction of towers two storeys high on every fourth raft to assist with

firefighting ("quo comrnodius ab impetu ravium incendiisque defenderet"),

a precaution which would have been redundant if he could have used hoses

(Caesar B.C.1.25).

4,8,2
The one piece of positive evidence that hoses did not exist is in Hero's
description of his néw design for the outlet of the pump (see 4.6.5 and lo).
If hoses Had existed, "there would not have been a problem over directing

the jet of water.

4,8.3
It remains a hypothetical possibility that hoses were invented subsequently,
but there is no evidence for this while we do know that the pump which
Hero describes is the most advanced of the ancient pumps. There is more
to making a Vire hose than is apparent at first sight. As well as being
capable of withstanding high pressures and sudden pressure shocks (eeg.
those caused by the pistons in the pump), they have to be light, easy to
handle,.and easy to couple and uncouple, The first hoses to be used in
modern‘times were made of leather, rivetted along the seam, and they were
very stiff and heavy; they came in short lengths, and took a long time to
lay out. They were better than nothing in certain circumstances, but
then as now the majority of fires were put out'without using heoses at all,
Suction hoses are more of a technical problem fhan output hoses, since they
must not collapse under a vacuum, and the descriptions of la;ge numbersnof
men carrying water as late as the third century (eege in 217, see above,

4,7.2 ) mean . that suction hoses were not in use. Thus the output of the
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pumps must have bsen limited to the amount of water that could be carried,
even though the pumps could rais€ it higher than it could be thrown, and
it might have been expected that if output hoses had existed they would
have been used to raisa the water from ground lavel to the reservoirs of
pumps placed in the upper stofeys of the Colosseum., This seems not to
have been done at the fire in 217, There seems to have been no advance

after Hero, The Uigiles must have used thousands of buckets.

419.1 *

The Digest (1.15.3) esys that the praefectus vigilum (i.e. the corps) had

to carry axes with him on patrols, and these axes were dolabras. The
vigiles in Petronius (523378) were equipped mifh secures. FEither type could
be useful in firefighting, though it is possible that the Digest is
sufficiently precise to be indicating the standard issue in the Vigiles.
Certainly the type of dolabra. with the bent spike is useful for breaking
down doors, as White observed (1967,63), though an axe with a flat back

can be used as a hammer, Possibly, of course, the Vigiles used both types.
Figure 12 shows a dolabra , Figure 13 a securis. For ceomparison, Figurev

14 shows the axe in service with Braidwood's brigade in Edinburgh, and

Figure 15 shows the current British fireman's axe having a wooden handle.

With axes, as with all equipment, full exploitation depended very much on
the individual firemen. It is psrhaps worth noting that, in addition to
their uses for demclition, breaking in, and so forth, axes can often be
used constructively, as hammers, for sticking in for standing on,'and for

attaching lines for rescue work. It is perhaps some confirmation that the

Vigiles tended to use dclabraethat on Trajan's Column the troops tend to
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use dolabree in preference to any other type of axe (cf also frequant

references to dolabrae, e.g. Livy 21.11, Tac.Hist.3.20; Vegetius de re mil,

2425).

4,101
The uncus or uncinus is dismissad briefly by BR, who does not distinguish
it clearly from the falx (pp.98 and 89f):
"and there are also the falx of the falciarius, and the uncus or uncinus of
"If the interpretation [of UNC COH ]is right, they were probably equipped
witﬁ hooks for pylling douwn tottefing walls, or with clihing irons.1
1

Cfe.Schol.ad Tule. Ante. in Const. xxiii,B88: ferramenta per quae possint

de pariete in parietem transire, et ita incandium extinguere.
ees this {Falciarius Jwould be a man equipped'with a falx, and his
function would be much the same as that of the Uncinarius."
(NeB. Thke corrsct ceference to the scholiast is 'schol. Juliani antecessoris

in Const. xxi1ii.B88': Du Fresne and Du Cange, s.v. MATRICARII.)

The basic evidence for thesz men and their equipment consiste of
abbreviated names, as foilows:
" VUNC V14105770 (2 ]

UNC. COh  V1.1058.7.[15] and[16]

v V14105503, 14] {assuming that this is the same post)
UNC V1.3744 = 31075
FALC V1.3744 = 31075

V1.,3744 is of intserest for several reasons, and is discussed more fully
in Appendix I, For the purposaes of this present section it is snough to note
that sufficient survives in the linas ahova "FALC" to show that tools and

not men are referred to (’'SIFONIfbus]'), and that the consular date for
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this inscription is that of A.D. 362, There is no way of knowing
. . 3 0} c-
whether UNC is an abbreviation of 'upcus' and ‘'uncarius' or of 'uninus!
—— e ————dm e .. ran - -.{...;,-
and ‘uncinarius'; 'uncinarius' seems to have become established in modorn

usage, but both forms are possible,

The falx is attested anly in the fourth century (for its relevance to the
Vigiles, se= below, 4.11.1). The fact that the unc(in)us and the falx
appear togsther on VY1.3744 should imply that they were differsnt (not observad

by BR). Mcreover, the actual words imply different types of tool,

- 4,10,.2
In Latin usage the wsrds unzus and falx are not interchangeable. Uncis
means a curved or angled hcok used for sticking into things., For example
Valerius Flaccus (2.428) uses uncus to mean ‘anchor'; uncus was commonly
used of the hook by which the bodies of criminals were dragged from ths
prison to the Tiber (e.g. Juvenal §g£.10.66); Livy describes harpajones as

8asseres ferceo unco praefixi” (30.10.16); and he also describes the use of

an uncus for sticking in the enemy's ships in order to drag tham along,
chains being fitted for this purposs (30.10.17-20). Several hooks wersa
combined to make the ferrea manus, which was normally thrown at the end
of a chain (e.g. Q.Curtius Hist.Alex.4.2.12; Caesar B.C.1.57; Diodorus

(17.44.4); an uncus would have had only one point.

The best account of falces is that of White (1967, 71-103 and Appendix E),
together with PW. V1 (1909) s.v. FALX (Liebenam). Although falces took
many forms, their essential characteristic was a curved blade with a
cutting edge on the concave edge. The ancient sources indicate twelve

types in agricultural use, and there was in addition the falx muralis which

was used in mérfare (and of which there does not seem to be a good modern

account)e.
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We have thersfore tn be cautious in using the English word 'hnok', since
it includas the meaning of uncus but alse includes some of the meanings of
falx (as in 'bill-hook?, *prunim-hook'). In the field of firefighting

the two senses must he distinguished,

4,1063

Having said that the uncus and the falx should be distinguished from

each other, we how have to face the problem of what each of theses pieces
of equipment actually did. Since there is not any strong reason to discuss
~ them together, the remainder of this section will consider the uncus,; and

the next section will consider the falx.

4.10,4
0f the four possibilities for the uncus (or uncinug), two can be rejected
with a fair amount of confidence. First, it is unlikesly that the uncug

was a throwing hook, like a grappling iron, since the ferrea manus would

have been more able to find a hold than a single hook, and the term 'uncus'
would have boen inappreopriate. Secondly, it is unlikely that the unci of
the Vigiles rasembled the h rge fire honks of later medieval firefighting,
of which Blackstone (1957,11) gives the following account:

“"The strong crook of iron with its wooden handle, chains and cords was
to be a feature of British fire fighting for many years, Its purposa
was to drag off the burning thatch and to hook into the gables or other
members and pull down the house to make a fire break .... They are of
great size, some thirty feet long and ten inches diamct=r ir t hes staff,
and horses were sometimes harnesszad to them to pull down a building.
Some houses were built with a strong iron ring let into the gable irto

which the fire hook could be inserted,"

Figure 16 shows a wheeled example of a large fire hook, Such hooks would

0 st +s of ancient Romes
have been too cumbersome to manosuvre round the streets of :
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their effectiveness in denolishing buildings of brick and cencrete

must be in doubt; and the height of the Roman buildings would have
put the operators of ény such hook in great danger when the buildings
collapsed., In contrast with Britain, where it was one of the regular
provisions of local regulations that fire hooks should be provided, the
Roman world seems not tr have used thems: it is possible that if they
hdd been at all common, Pliny would have referred to them in his
cérrespondence about fire precautions in Nicomedia (ERF1D°33)! though

this argument cannot be pressed very far.

4,10,5
The two possibilities which cannot be rejected with confidence are more
difficult, and the discussion which follows should be read with the

same caution with which it i1s offered.

First, the scholiast on Julian refers to "ferramenta" for climbing from
wall to wall (qﬂoted above, though BR nivcs him the wrong name). guch
implements will have becn, in all probability, some sort of ladder, and
if they were as useful and versatile as any modern equipmznt, they are
likely to Have resembled the modern hook ladder. Figure 17 shows one

of these in use at a mindow;_they can be used for ascending from windou
to window, the fireman lifting the ladder up each time he reaches a

- windcuw sillj they can be used in a similar way for getting over balconies
or parapets; and, although hook ladders are by no means completely safe to
us:[they tend to whip round and fall off, they have been used for such
exploits as getting over overhanging balccnisec. The British type of

hook ladder has two strings and one hoolk, as in the illustraticng

Continental vevsions sometimes have two hooks, one on each string, or
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sometimes consist of one string (in the middle, the rungs sticking out

on either side) with a single hook at the top.

Secondly, there is a possibility that the upncus was a smallish hook
resembling the modern ceiling hook or preventer, of which a present
standard pattern is shown in Figure 18. The precise form of the type
illustrated was developed for pricking lath and piaster ceilings toc let
water out and for cutting them away in order to see ‘whether any fire
remained amcng thz joists, Small hooks like this are extremely versatile,
being extensicns to the fireman's own hand and arm, and capable of a

wide range of uses:: pushing, pulling, clearing, dsmolishing, cutting,
reaching. They have been comman throughout medieval and modern firefighting
in Britain and elsewhere. The Roman army, too, used implements of this
sort, as attested by examples which survive (minus their wooden handles).

Some examples are shown in Figure 19.

Before we attempt to choose between these two possibilities, we must note
that the argument from typology alone may be misleading and ambiguous,
There are valous similar-looking implements of which the use would be
difficult to infer from the form alone, Figure 20 shows an Indian hook,
dating probably to the eighteenth century used by mahcuts. for controlling
elephants (by pulling their ears and pushing their heads). Boat hooks
avkicles
and well hooks (for fishing out \osf.k;) are similar in form (not illustrated
Figure 21 is not properly a hook at all, but is a Japanese hooked apear
(hoko), possibly more antly described as like a falx with a spikej; there
is a cutting edge on the curved spur, Figure 22 shous a 'grab hook,
used by air force fire brigades for bﬁgking into aircraft (developed for

canvas and light wood panels). The form is thus ambiguous. Turning the

argument round, Figure 23 shows a Japanese tool which is said to have
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been a thatch hook (Knutsen, 1963. 47). This identification is open
to a certain amount of doubt, since the teool very closely resembles
the two-pronged spear used by the law enforcement officers; the spiked
studs serving to catch hold of the loose Japanese clothing. Hawever,
the point has been made, and not positively refuted, that this was a
thatch hooke 1In this case, its use may have been different from the
uest‘European varieties, and it might have been applied to the roof from
the underside. So far as this argument can be taken, it shows that
not all thatch hooks need be of the same pattern, and, by extension,
that not all fire hooks need be of the same pattern. The fact that
the identification of this implement is itseif open to doubt is itself

a further emphasis that we must be very cautious in applying typologye.

4,107
The question which faces us is whether the Rcomas army used hooks like
those shown in Figure ]9.f0f firefighting. There is no evidence in this
connection other than their form and the known preparedness of the army
for firefighting (on this see also 7.9.5 & 7). Such hooks could also:
of course, have been used for pulling people off battlements and siegse
engines-if their handles were long encugh. They could also have served
as well hooks or boat hoﬁké. In view of the amount of firefighting 1in
which the army must have engaged (both in wars and also in peacetime
with the many accidental fires which must have plagued their camps and
forts), it is reasonable to suppose that these hocks were provided
primarily for firefighting. All the surviving examples of these hooks
which are known to me are from milit ary sites, (though note Manning's

v

caution as to 'Roman® or 'native'! in the case of the Brampton hook) and,

few though they are,this may be some ccnfirmation that the army was better
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prepared for firefighting than the civilian population. (See 7.9.3 for

the army assisting in civilian firefighting.)

If it be accepted that such hooks were used for military firefighting,

it tends to weight the interpietation of uncus in this direction. There
could thus have been some borrouwing from the army by the Vigiles.

Possibly, also, the term 'uncus' is more appropriate for an implement
consisting primarily of a hook, whereas the hook ladder (if such existed)
would have attracted the name by synecdoch e. The only direct evidence for
the "ferramenta" for climbing with does not, if must be observed, refer

to the Vigiles, but to the later matricarii (see Appendix Il ).

4.10.8.
My own guess is that-the Vigiles will have had more pressing needs to attend
to than to try to climb up the outsides ef buildings: they will surely
have concentrated on forming instant bucket chains, and rescuing those
iphabitants who could be got out most guickly. To anticipate a later
section (4.13), it is probable that ifvhook ladders were used, it was
not in sufficient numbers to justify a specialist named after them. In
contrast, many of the firemen actually at the fire (as opposed to
conveying water) will often have had good occasion to use smallish fire
hoocks. Indeed, one job which the modern fireman can use a jet of water
from a hose for, knocking down loose pieces of ceiling before he enters
a room, could only have been performed by the Vigiles with some sort of

hook,

401049
On balance, then - and there is very little to tip the scales one way rather

than the other, my feeling is that the uncus or uncinus was a smallish type

of fire hook, like the modern ceiling hook. It was thus not a specialised toolj
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any fireman could have used ity just as any fireman could have used an
axe. In a later section we consider why there was the specialist

concerned with unci or uncini, the unc{in)arius.

4.1101
We have already looked briefl; at the evidence for falces in service with
the Vigiles, and have seen that the falx was different from the uncuse
The sole mention of the falx in firefighting is on VI1.3744=31075, which
is datable to A.D.BQZ and which fecords a celebration involving the use
of pumps, hooks and falces. The mention of the pumps and the hooks is
our clude that firefighéing equipment is involved, though it should be
noted thaf this inscripﬁion does not actually show that the Vigiles
themsalves were involved, nor, despite BR (P.90), does it mention
specialists concerned with the equipment. This inscription is discussed
further in Appendix Ile In particular, this inscription does not prove

that the Vigiles still functioned in A.D.362.

If we did believe that VI.3744 gave the names of technicians or officers
in the Vigiles, we should have to try to explain why one of them - the
falcarius - was not attested earlier. However, once it is recognised
that equipment is sttested, the problem is diminishede. Indeed, to the
same extent that the mention of the siphones and the unci provides a
connection with firefighting, so the appearance of the falces in this
context provides evidence for the use of falces in firefighting. This
implies that the Vigiles aré likely to have used falces, even though they

did not have a falcariuse

Reference may be made to the discussions of falces noted in section 4.10.2
for the basic evidence and full range of .types of falxe In this present

section, we need to note just two types.
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4o11.2
First, the ordinary sickle probably played an important part in
firefighting in Romey, in view of the large open spaces and the tendency

of the vegetation to become dry in summer,

421163
Secondly, the falx such as the army used for demolition would have been
of great value at fires in buildings. Milit_ ary writers describe their

uses thus:

"asseribus falcatis detergebat pinhas" (Livy 38.5.3)

"una erat magno usui res praeparata a nostris, falces praeacutae

insertae adfixaeque longuriis, non absimili forma muralium falcium,.

His cum funes, qui antemnas ad malos destinabent, conprehensi adductique

erant, navigiq remis incitato praerumpebantur" (Caesar BeGe3.14)
"falcibus vallum ac loricam rescindunt" (Caesar B.G.7.86)
The Greek name for the falx is “5o€u&¢ﬁiwwﬂ This is in itself descriptive,
but in addition Appian clearly describes the construction (B.C.5.119):

"ws Seémava Sopac megi OésOar .

White (1967) shows the wide range of falces available to the Vigilese.
They range from the simple curved blade to the highly complex vine
dresseris knife, with its six distinctive edges or spikes. There is no
reason to suppose that the Vigiles adopted one type of falx as standard.

They probably used several types, including the versatile falx arboraria

with its cutting edge and hrok on the back of the blades (see my Figure 24).
They would have been useful for demolishing roofs and timber structures

and tearing down large hangings.
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Any fireman could have used a falx. It is interesting that the siphon
and the uncus merited their own specialists, while the falx did not.

For a discussicn of this point please see section 4.24%,

4e1201
The evidence for the use of ballistae by the Vigiles is adequate to
establish the fact, though it falls far short of establishing all the
details which it would be desirable to know, Suétonius (ﬂggg 38) refers
to the use of ballistae at the fire in A.D.64 though without actually
naming theﬁ (see below), and the abbreviated titles OP.B (VI.1057.4.[ 6] ),
OPT B (1057.7.[1] )y and OP BA (1058.4[4 ]) are most plausibly expanded

to read optic ballistarum or optioc ballistae. Similarly, the B [ee.s

on VI.3744 = 31075 of A.D.362 (see Appendix I]) should probably be
expanded ballistis, since the inscription refers to firefighting

- equipment. (The A BAL may also have been concerned with ballistae.)

4,12.2

Such as it is, then, the evidence for ballistae and optiones ballistarum

in the Vigiles belongs to the third and fourth centuries, by which time
ballistée were of two types: stone-throwers or arrow-firers (the former
being obhsolete in the.fouréh century according to Marsden 1969, 189).
In A.D. 64 the question is not which type of ballista was in use (at
this stage the arrow-firer had not been invented: Marsden p.189), but
whether the Vigiles were themselves equipped with them. The use of
ballistae is indicated in the following passage (Suetonius Nero 38):

"horrea eee Ut bellicis machinis labefacta ... quod saxeo muro constructa

erant"”
For my interpretation of this - whole passage and for comments on the

quality of %he firefighting in 64 see below, 7.3.5. For the purposes
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of this section we should note that in the first century these machines
could only have been ballistae of the stone-throwing type. It would have
been quite possible for the Vigiles to borrow these machines with operators
from the Praetorians (cf. Marsden, pp. 185 and 194f). The later evidence
suggests that the Vigiles acquired their own. By the fourth century,

the stone-throwing type of ballista had generally been superseded by the
onager (Marsden p.189), which is not attested in the Vigiles at all. The
Vigiles seem not to have replaced their ballistae with onagri; there is

no evidence for any other sort of artillery in the Vigiles.

4,123
BR (83 and 94) does not see why the Vigiles should have been equipped with
ballistae, though he thought {p.97) that they might have been used for
launching fire grenades (on the non-existence of which cf 4.21.10).
Domaszewski (19C8 p.10) suggested that they were for demolishing dangerous
walls. Marsden (1969,194), without arguing the point, favoured "%he
view that, whichever type of artillery they possessed{ i.e. stone-throwers

or arrow-firers], the Vigiles employed it for police work",

Yet there is not a real problem connected with the employment of ballistae
in firefighting. The brief passage of Suetonius is sufficient to
demonstrate this. Gunpowdcr had not yet been invented, and how else could
stone and other solid walls have been demolished speedily and from a
distance? Probably the suggestion that they were for demolishing tottering
walls is a little too precisze; +the major use would have been for creating
fire breaks, as Suetonius describes. For the extent to which ballistae

are likely to have been used in the course of firefighting, see sections

4,12.6 & 7 below on the value of demolition.
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4124
Marsden (192) suggests that a team of about 10 or 11 men would comfortably

have operated one ballista. Despite the appearance of just two gptiones

ballistae or ballistarum on VI.1057 (Marsden finds three, p.193), Marsden
supposes that the Vigiles had one ballista in each cen£ury (possibly

by analogy with the legions). However, since the ballistae formed part
of the reinforcements and were not carried round by the patrels (which
corresponded to our #first aftendance'), they are more likely to have
been allotted to the cohort.itself ancd to have been taken to a fire and
operated by the stand-by centuries. Since they were not a first line of
defence against fire, we cannot calculate how many will have been needed.
But in view of manpower needs elsewhere, it is unlikely that more than
the equivalent of one century could be spared for operating balligtae;:
and one century could operate 8 ballistae before A.D.205 and 16 after
that date. As long as the patrols worked effectively, there would have
been little use for the ballistae. On the other hand, once a fire got out
of hand and started to spread, the Vigiles would have had to rely on the

ballistae more than on any of their other eguipment.

441265
The purpose of demolishing buildings 1is to create a fire break, and this
will normally not be done unless it is certain that a Tire cannot be
extinguished and that the only hope is to contain it and let it burn
itself oute The fire of A.D.64 is the only accasion on which we know the
Romans used this technique, thbugh the falx and the uncuc probably helped
with demolition,.Is demolition likely to have been used as a regular

tethnique by the Romans?
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Fire can spread in three ways: convection, radiation and conductiocne.
"At large fires, convection and radiation probably produce the greatest
fire spread, but conduction is often a contributory cause" (Manual

6ay, pPo65)e The effect of convection causing smoke and heat to rise is
well known, UWhat is less well known is that bﬁrning materials can
themselves be carried by convection (Manual 6a, p.67):

"Flying brands are the result of convection and direct burning. The
uprush of heated air above the fire carries small pieces of flaming
material sowetimes to a great height, and any wind there can drive
them a considerable distance. Such brands alighting on éombustible

material will ignite it."
This is how the first Great Fire of London, in 1212, leapt the River
Thames. The fire broke out in Southwark, south of the Thames, and
flaming brands set light to houses on the north side of London Bridge.
Those who had gaéhered on the bridge to watch the fire could not escape,
and were either burned or drowned, to a total of 3,000 fatalities
(Blackstone 1957, 11). It is probable that this convection effect was
ultimately responsible for the story in Dio (55.29.8), according to
which crows flew down and removed burning meat from the altar where it
was being sacrificed, and then dropped it on the Hut of Romulus, setting
it aliéht. The burning material could easily have been carried by
convection currentsj the bresence of the crows (which is not in itself
implausible)probably lent a superstitious atmosphere to the story. More
recently, the fire storms of World War Two were a deliberate exploitation
" of the effect, It is evident that a fire break will be an unreliable method

of stopping a fire which has created strong convection currentse

On the other hand, a fire break will be more use against the spread of fire

by radiation (Manual €a, 64):
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"Radiation is a potent cause of fire spread when it has attained any
magnitude, and is a frequent cause of a serious fire 'jumping' from
one side of a street to the othere The intensity of radiation
diminishes rapidly with distance, so that an open spacelcf sufficient

width is the most effective type of fire brake[ sic]."
Nowadays buildings in danger from radiation will norﬁ;lly be cooled
either by drenchers (a system rather like sprinklers but with the water
applied over the outer face of the building) or by water sprays. Clearly
these methods will sometimes create great demands on the water supply,
and the use of water sprays will require the use of powerful pumps.
Both of these disadvaritages will have hit the Romans more seriously than

they hit us today, and-demolition would thus appear at first sight to have

been a more suitable technique for them.

Demolition does carry its own limitations, however. One - which in most
societies is the major one - is that a man's house might be demolished
needlessly as it turns outy and thus there might well be battles between
the authorities and the householders before any demolition could take
place. There could be special provision in the law to enable firemen to
carry out demolitions in the face of opposition (e.g. the death penalty
in the city of Stockholm for those who obstructed demolition), though

no such provision is found in Roman law. In this case, however, the
authority of the emperor and their military discipline could have given

the Vigiles the advantage,.

But there are also technical limitations, First, if it takes a long time
to create a fire break the fire will overtake the line of the proposed fire
break. Secondly, the resultant debris must be removed, since a building
lying in a heap in siktu will probably burn even better that when it was

standinge.
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Blackstone's account of the second Great Fire of London, that of 1666,

brings out these technical limitations dlearly (ppe44ff, based largely on

Pepys? Diarz):

"Demolition was started, but too latej; again the flames reached the
resultant debris before it was cleared and soon the north side of

[ Cheapside Jwas involvede..

The use of gunpowder for clearing fire-breaks had been recommended on
Sunday by a small naval party who had been called in, but the advice
was disregarded on the grounds that it was too dangerous and might
cause fire in the houses 'blown up. Now with more than half the City
involved, dockyardsmen from Woolwich and Deptford were called in and

a larger party of sailors arrived with permission to use powder. |
Pepys saw to it that they were put to work on the east side of the fire,
ostensibly to protect the Tower but perhaps with the Admiralty office
and his own house in Seething Lane in view. They started demolition
on the north side of Tower Street, placing a barrel fuli of powder

in each house-and igniting them by a train. The explosion lifted and
broke the timber frame so that the building collapsed; then, handy
with chain and rope, the seamen dragged the debris up the side streets

and away from the advancing flames.

Here the fire was stoppedees"

Pepys' entry in his Diary for Wednesday, S5th September, 1666, reads as
follows:

"Back to the fire and there find greater hopes than I expected. By
the blowing up of houses and the great help by the workmen out of the
‘King's yards there is good stop given to it, as well at the Mark Lane

end as ours.”

4.12.6
Without the gunpowder the demolition would have been too slow, and
without the aid of the workmen the demolished buildings could not have been

removed in time. This throws considerable light on which was possible in
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Rome. We can take it that the Vigiles would have been capable of dragging
away any debris which they created, but it is less certain that they could
have demolished the buildings speedily. Col. Gordon's experience of
destroying Wazir huts is relevant here (described in Appendix IV),.
Although many of the buildings in Rome were of timber and at all periods
there are references to the collapses of buildings, it should be borne in
mind that as time went on - and particularly from tﬁe second half of the
first century A.D. - an increasing proportion of the buildings were

built of brick and concrete, and these would have been very difficult to
demolish with the equipment available, 1In addition, demolition would

have been a consideraéle drain on manpower, and it is probable that the
first priority would héve been given to trying to extingquish the fire with
water, It is, indeed, significant that the only time when we heaf of the
use of demolition, in A.D.64, is when the fire was ohviously inextinguishable

and in this case use was made of ballistae.

441247
It would seem, then, that demolition would not have been a primary technique
in Rome, and it was probably confined, in the majority of fires, to small-
scale removal of burning materiale This was neér to the limit of the tools
available. The choice which faced the Vigiles was worse than that faced
in later times. After the invention of gunpouwder there was a good
alternative to trying te extinguish the fire with water; and, around the
end of the seventeenth century, the development of more powerful pumps
provided a good alternative to gunpowder. The Vigiles had three possible
courses open to them: relying on potentially inadequate pumps, risking the
waste of their resources in demolitions, and catching fires while they were
still small and so aveiding the need to use either of the two alternatives.
This last course was the purpose of the patrois. Their importance cannot be

exaggerated,
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461341
We do not hear of the Vigiles using ladders, though BR is undoubtedly
right to presume that they will have used ladders (p.96). Indirect
confirmation is found in the Digest, which includes ladders in the list

of domestic firefighting equipment (33.7.12.18).

4413.2

It is uncertain whether these ladders would have been hinged or extending.
The only illustrations of ladders in use with the Roman army, on Trajan's
Column, shpwlsimple ladders, without hinges and not extending (Cichorious
1896-1900, Taff. LXXXIII,301; LXXXIV, 302). A hinged fly-ladder is
incorporated in the sambuca as described by Biton (see next paragraph).
Another possible type of ladder was the hook ladder, discussed briefly
above (at 4.10.5). Possibly, also, chain ladders were used (Figure 28

shows a modern example)e.

4,13,3
In addition to this range of smaller ladders, we have to reckon with the
possibility that ladders more like the large wheeled ladders of modern

times were in use. The sambuca or tollennc, as described respectively

by Biton (57-61) and Vegetius (gg re mil, 4.21), 1is the only mobile

ladder for use on land that is attested, and for an account of this.=-

and of the various problems concerned with reconstructing it - we can best
refer to Marsden (1971, 92ff). This machine (which differed considerably
from the sambusae mounted on ships, and using their masts for support)
consisted of a chassis with a trestle mounted on it, at the top of which

was a bracket to support a long ladder which could be elevated or depressed.
There was provision for a heavy counteruweight to assist rotation of this
Eracket and the ladder. The hinged fly-ladder was to assist men in getting

on to the main ladder,
s/
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.This sambuca or tollenno was potentially very useful for getting men

onvto enemy walls or towers, though it does not appear in any accounts
of actual sieges. Its usefulness in firefighting must be reckoned as
rather less, The long laddecr is said to have been 60 feet long, and

it is made in one piecejy thus there would have been difficulties in
manoeuvring it round the streets. Secondly, the machine would have been
too heavy to take to fires, particularly if we include in the total load
the weights to be used at the counterpoise - possibly in the region of

2 to 3 tons.

4.13.4
Aeneas Tacticus refers to the use (by an army under siege) of boar and staaq
nets and rope ladders for rapid retreats over the wall by men gathering
stones, and they may also descend in the baskets intended for putting the
stones in (38.7f). At a fire, such devices would have taken up valuable
time from activities with greater chance of success, and they are unlikely

to have been used much, if at all, by the Yigiles.

401441
We have met thé term 'ferramenta' in connection with the equipment used
by the matricarii (A.D.535 and léter: see Appendix I1) and considered the
possibility that it included some sort of hook ladder (4.10.5; 461342)0
‘Ferramenta' is, of course, a general name for iron tools and implements,
and it includes the range of equipment which is often very versatile and

now has the name of 'small gear?,

Small gear varies according to the type of situation and the type of

appliance in attendance. It usually includes a full range of carpenter's
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tools, metal-cutting tools and a fair range of builder's tools, together
with any special equipment for particular local hazards., For example,
appliances which may have to work on or near railway lines may carry
train sirens so that a watchman can give warning of approaching trains.

* Again, an ordinary plastic dustpan with brush is very versatile, since

it can be used for clearing up generally, baling water, or collecting
evidence if there are suspicious circumstances. Naturally the usefulness
of such equipment depends very much on the initiative of the individual

firemen.

Among other equipment of this general type, though someuwhat larger, ars
jacks, 1lifting gear, agd lighting sets; which may be carried on an
emergency tender or an ordinary appliance. At the largest scale, there
are special~vehicleé with winches and cranes which tend to be used most

frequently at motorway crashes.

Much of the above equipment is used in rescue work or in getting at fires,
as opposed to actually extinguishing fires. In the case of the Vigiles,
we should not think in terms of extensive rescue work not connected with
fires.. The nightly patrols will have had their time filled with looking
for fires and putting them out, and any additional work of a "civil .
defence" nature must have been secondary. Their small gear must have
included a full range of tools for breaking in to buildings, together
with equipment to supplement their axes for demolition directly connected
with firefighting and rescues. It has also been suggested to me by Sig.
Magrini that the Vigiles will have used many nails, both for temporary
repairs and propping up collapsing buildings, and also for making footholds

when access had to be improvised.
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It follows that most of their small gear uill have been in the nature of
carpenter's and builder's tools. If they alsoc used larger pieces of equipment
such as winches, these will not have been used so frequently, and the

Vigiles might have relied on builders to provide them when necessary.

We should note the possibility that the Vigiles used emergconcy lightings

for the evidence which might well concern this, see section 4.31. 5=7 on

sebaciariae

For the wide range of tools available to the Vigiles, reference may be

made to any of the larger museum catalogues or excavation reports,

4.15.1
Scopae are included in the list of domestic firefighting equipment in
the Digest ( 33.7. 1218 ), but are not otherwise attested in connection
with firefighting. BR (p.97) writes of thems "Scopae are brooms made
of twigsj it is difficult to see how these were used in fire-fighting,

unless we are here in the presence of a technical use of the word,"

4.15.2
We may_accept that the scopae were brooms made of twigs, just like the
most common type of broom used in Italy today. As such they closely
resemble a type of fire-beater, in which the tuwigs, bristles or flails help
to extinguish a fire by breaking up the burning material, depriving the
fire of fuel, If this analogy is valid, then 'scopae'in the DBigest
passage is being used in a special and possibl& technical sense, of

"firebeater".

4o1641
Sponges are included in the list of household firefighting equipment

(Digest 33.7.12.18) and are attested as being carried to fires by the
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later matricarii (Schole. luliani antecessoris in Constexxiii.B883; and
also see Appendix Il). BR (p.97), somewhat at a loss as to their use,
suggested that "possibly they were for sluicing water over walls to
prevent their catching fire so easily". But buckets would have been
more effective and more readily available. vBlaCkstone (1957,3), in
one of his rare references to other historians of firefighting,
commented thus:

"nor can any fireman accept the theory of classical scholars who have
made the Vigiles their study that the sponges were used for sluicing
water over the burning buildingse. Perhaps they were used with the
brooms for clearing 'up water damage after the fire and the modern

salvage tencer was anticipated by nearly two thousand years."
The "brooms" to which he refers are the scopae (firebeaters), on which

see 4.15.

Blackstone appears less implausible than BR on this point, but he is
unlikely to be right. Although there is nothing inherently improbable
in the provision of salvage gear, the remainder of the items in the list
in the Digest are all for actual firefighting, and we should therefore
consider the possibility that the sponges might have been used in

firefiéhting rather than salvage.

There is, in fact, one cther possible use, and that is as a face mask,

to prevent the breathing of smoke. The effect of some such protection.is
so obvious that it must have occurred to the Vigiles - as it evidently did
to houssholders. The technigue is nct, it is true, completely satisfactory
and the Manual specifically warns against its use (6a, p.60):

"Wet face cloths, wet sponges, etc., remove some of the larger
particles when smokey air is inbaled, but give no protection against
asphyxiation from oxygen deficiency or excess or carbon dioxide, or

poisoning from excess of carbon monoxide, and accordingly tend to give
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a false sense of security. Their use is not recommended",

{ Home Office italics ]
But despite such warnings, people do persist in using smoke filters;ﬂnor
is the effect always dangerous. Very often there is sufficient oxygen
available for firefighting and rescues to bé performed without the aid
of breathing apparatus, and, indeed, many types of fire only burn well
when there is plenty of oxygen. When it is remembered that the Vigiles,
without hoses or powerful pumps,. would have had every reason for entering
buildings, and that, moreover, it was usual for Romén rooms to open into
the fresh air or at most communicate with the open air by one other room
or by a passage, the use of sponges would not have been as dangerous as
the modern fireman might expect. This interpretation gains support from
the matricarii text: why should sponges have been brought to the fire in
the first attendénce, if not for use as smoke filters? Since every fire
could potentially have become a wide conflagration, salvage equipment would
surely have waited. WNor would the Romans have had any clear notions about
the dangers from carbon monoxide or excesses of carbon dioxide: if they
. felt light-headed, they would just have come out and let a relief take

their placee

It is probable that the Vigiles used sponges as smoke filters, though since
wet cloths and even moustz2ches can serve just as well we should not think of
the whole patrol as carrying sponges. On the other hand, a certain number
will probably have been carried by the patrols, since the patrols had to

get at the fire and start the rescues before any reinforcements could

arrive.

441761

On ropes, there is little that can be said in detail. Ropes are not even
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included in the list of domestic firefighting equipment (gigu33.7.12.18),
though in view of the military uses of ropes (and cf. Aeneas Tactic'us
38.7f., above 4.13.4) the Vigiles are more likely to have used them than
are civilians. Figures 1 and 2 show various uses of ropes in connection
with firefighting and rescues at the fire in Naples, and it is possible
that the Vigiles used them in similar ways. It should, however, be
remembered that the Vigiles had less chance of extinguishing a fire once
it got out of hand, and that the extent to which they could use ropes in
the ways. illustrated were correspondingly reduced. Also, they had a
smaller range of equipment which would be useful high up in a'building and
which would need to bé hauled aloft. In general, of course, the ways in
which ropes were used depended primarily on the initiative of the individual

firemen,

4e17.2
Pliny describes ropes made of esparto in such a way as to imply that they
were suitable for firefighting (N.H.19.29f):

"Hinc autem tunditur [spartum] ut fiat utile, praecipue in aquis marique
invietum: in sicco praeferunt e cannabi funes; set spartum alitur etiam
demersum, veluti natalium sitim pensans. est quidem eius natura interpolis,
rurshsque quam libeat vetustum novo miscetur. verumtamen conpelectatur animo
qui volet miraculum aestumare quanto sit in usu omnibus terris navium

armamentis, machinis aedificationum aliisque desideriis vitae."

They were strong, good in wet and dry situations, and easy to repair.

4.17.3
It has been suggested that the term 'sparteoli' as applied to the Vigiles
should be referred to the type of buéket used By them (above, 4.7.3).
Ropes were not a distinctive or prominent feature of Roman firefighting,

and we do not need to consider a derivation connected with ropes.
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4,18.1
Centones are attested in domestic firefighting (Dig.33.7.12.18) and

in military use as described below; and collegia centonariorum assisted

with urban firefighting in the western part of the Empire (for the basic

evidence for the use of collegia centonariorum, which is epigraphic,see

de Ruggiero, s.v., and also the discussion below at 7.9.4). UWhether,
and houw far, the Vigiles used centones, is the question most in need of

our attention,

4,18.2
The only extant descriptions of centones actually in use in connection
with firefighting conce&n their use by the army. 1In each case they were
fixed around siege engines, towers or ships. Sisenna (4, fr.107) records:

"puppis aceto madefactis centonibus integuntur, guos supra perpetua ac

laxe suspensa cilicia obtenduntur".
The vinegar (acetum) was intended to make the centones fire-resisting
(cee below, 4.21.4 & 8). Caesar describes the use of centones in
conjunction with protective layers of varinus materials (QﬂQ.Z, 9 and 10):

"eamque contabulationem summam lateribus lutoque constraverunt, ne
quid ignis hestium nocere posset, centonesque insuper inicierunt, ne
aut tela tormentis immissa tabulationem perfingerent aut saxa ex

catapultis latericium discuterent,"

"lateribus lutoque musculus ut ab igni qui ex muro laceretur tutus
esset contegitur, super lateres coria inducuntur, ne canalibus aqua
immissa latera diluere possst, coria autem, ne rursus igni ae lapidibus

corrumpantur, centonibus conteguntur,”
Mere exposurz to fire (e.ge. by radiation) could have been counterad by the
use of tiles and clay; the centnnes, like the coria, provided protection
against physical blows as well, Vitruvius describes a fairly slaborate

protection against blows for a testudo (10.14.3):
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"percrudis coriis duplicibus consutis, fartis alga aut paleis in
aceto maceratis, cirea tegatur machina tota. ita ab his reicientur plagae

ballistarum et impetus incendiorume"
A little earlier, he refers to the use of rawhides for protection against
blow (Diades' tower, 10.13.5):

"tegebat autem coriis crudis, ut ab omni plaga essent tutae.”
The use of rawhides was long-established, being mentioned by Aeneas

Tacticus (32).

4,18.3
These military gentones were clearly different from those in use in
civilian firefighting, since there was no need to protect civilian buildings
from physical blows. The difference need not have been other than in size,
however. In the qormal way, centones were made of scraps of cloth or
leather, and were either thick stuff like a blanket or else padded like
quilts or mattresses. (Thes. Ling.ﬁLat.s.v.). It is quite probable that

the protection for the testudo described by Vitruvius (10.14.3) was

called ‘'cento!,

4.18.4
In the majoritylof civilian firefighting - both by collegia centonariorum
and by ordinary individuals - the gentones were probably ordinary fire
blankets. These can be used to smother practically any type of fire while
it is still small, and do not require a great deal of preparation (other
than the actual provision of blankets). Centones made of cloth are more
flexible than leather, and this is probably why we do not find collegia
coriarioruﬁ engaging in firefighting. It is unlikely that fire blankets
werz made of asbestos, like the modern ones. Asbestos was known, in Africa

at least, to be incembustibls, but its only use was for making incombustible
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table napkins (Pliny N.H.19.4.19f), useful amid the dangers of a banguet,

but not progressing beyond a novelty.

Centones could also have been used as protective clothing. though there
is no explicit evidence for this in connection with firefighting.
(Cacsar records the use of centones and coria for making clothing to
give protection against arrows, apparently without success? B.C.3.44.7;

45-46.1)

4.18.5

The common use of collegia centoniariorum in firefighting is explicable

by the general lack of adequate supplies of water for firefighting (both

lack of actual water and also lack of means to get water on to a fire).

4.18.g
We know that the Vigiles made widespread use of water for firefighting and
that they had to carry buckets with them on their patrols. It is most
unlikely that they used blankets in addition. Their'sole use for blénkets,
in fact, would not have been for firefighting itself, but for rescues,
in situations where the only way to get people out of a building quickly
was via the windouws. Juméing from windows - or throwing people out - is
not a totally successful method of escape or rescue, since untrained people
are liable to break their ankles, backs or necks. As a last resort, thever,
it is difficult to argue against it. The Vigiles are unlikely to have

provided their own centones since they had mors useful procedures open to them.

4419.1
The bucinator is the only instrumentalist attested in the Vigiles. His

abbreviated title BVYCC, BVYC or BV occurs five times on VI.1057: twice in
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Century 1, and once each in Centuries 4, 6 and 7. It survives three

times on VI,.1058, though there may have been other examples in the

damaged por£ions of the stone. VI.221 records a "buc(inator) in (Centuria)";
since on 1057 there is not one bucinator per century, this title presumably
means that, although the bucinatores functibned at cohort level, this
particular one was carried on the books of this particular century. A

bucinator of the Seventh Cohort is attested at Ostia (XIV.4526a).

4.19.2
BR (p.88, h.1) refers to Vegetius 2.22 for the distinction between

bucinatores and cornicines and tubicines, the latter pair sounding tactical

or field calls while the former sound barrack or routine calls, and
concludes: "Thus the latter [ cornicen and tubicen] do not appear in the
Vigiles." Homevér, the military analogy is not particularly apt, since

a large amount of the signalling of the Vigiles must have heen alarms and
calls to turn out. For such signalling the bucina was a natural choice,
being in general use for various types of summoning over considerable

distances (Thes. Ling. Lat., sev.).

~ 4,19.3
It is open to doubt whether the Vigiles used any sort of instrument for
giving instructicns in thc course of actual firefighting. Braidwood
experimented with various audible signals, and writes thus (1830,47):

"Amidst the noise and confusion which more or less attend all fires,

I have found considerable difficulty in being able to convey the necessary
orders to the firemen in such a manner as not to be liable to
misapprehension. I have tried a speaking-trumpetj but, finding it of

no advantage, it was speedily abandoned; It appeared to me indeed,

that while it increased the sound of the voice, by the deep tone which:

it gave, it brought it into greater accordance with the surrounding

noise., 1 tried a boatswain's call, which I have found to answer much

better. Its shrill piercing note is so unlike any other sound usually
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heard at a fire, that it immediately attracts the attention of the
firemen, By varying the calls, I have now established a mode of
communication not easily misunderstodd, and sufficiently precise
for the circumstances to which it is adapted, and which I now find

to be a very great convenience."
The first four of the calls which he described were to distinguish the
four pumps and their crews, and the nine other calls were all instructions
concerned with the operations of the pump. No call was concerned with
anything else, and Braidwood evidently did not find any use for other
calls. Since the siphon would not have demanded the complicated.orders
of the Ediﬁburgh pumps;, the Vigiles are unlikely to have needed anything

to supplement shouted instructions,

4.19.4
For sounding alarms, the Vigiles needed a means of warning the inhabitants,

a means of informing the home station (whether castra or excubitorium),

and a means of summoning assistance from another cohort. Dic (54.4) writes
of night guards in cities carrying bells { ngw\wthQOCO‘!V )

to warn the inhabitants - a passage referring specifically to a dream of
Augustus in 22 B.C. but probably reflecting a general practice of Dio}s

own da? also. It is possible that the Vigiles carried bells, particularly
since there were not enough bﬁcina£ores to operate one with each century.
Herver, the problem was not to warn the inhabitants - any loud noise

would have worked. It was more important tn have a reliable method of
informing the home station of fires and of the need for assistance. To
have used pucinae for this would have necessitated_a very large number of
calls, to identify the location of the fire and the type of reinforcements
required, and runners must have been used (in pairs, for reliability).

At the level of the patrols, then, it was both pointless and disadvantageous

to use bucinae. Where they would have been useful, and indeed essential,
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was in signalling from one station to another. It would have been easy to
hear a trumpet across the roofs of Rome, and a relatively small number of
signals would have been needed. 1In addition, the bucinatores would have
sounded alarm calls within the stations themselves. If it was normal to
have about five bucinatores per cohort (as there were in the Fifth Cohort

in A.D.205, VI.1057), there were sufficient to maintain 24 hour cover at

the castra, possibly with two bucinatores being detached to the excqbitoria
at night, and with a further one being stationed at Ostia or Portus.

Even if there uas just one station each at Ostia and Portus, there was still
a need for bucinatores to sound alarm calls within the stations and to

sound routine callse.

4,19.5
Confirmation that bucinae were used for fire alarms comes from Petronius
(sat.74), in a passage which shows that trumpets signified either a fire
or a death, on some cccasions at least:

"Haec dicente eo'gallus gallinaceus cantzvit. Qua voce confusus
Trimalchio vinum sub mensa iussit effundi lucernamque etiam mero spargi.
Immo anulum traiecit in dexteram manum et 'Non sine causa' inquit Yhic
bucinus signum dedit; nam aut incendium oportet fiat, aut aliquis in
vicinis animam abiciat. Longe a nobis. Itaque quisquis hune indicem

attulerit corollarium accipietd"

4,20
In these days of motorised fire appliances it is natural to wonder whether
the Vigiles usad horses. In more modern times, horses were used when the
pumps and ladders were too heavy to carry and engines had not been invented,
byt until the eighteenth century it was very common for all hauling of

equipment to be done by mens
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Basically, however, the Vigiles were a different sort of fire brigade,
since their first attendance was not the arrival of pumps and ladders,
but the patrol, equipped with buckets and axes., With the number of men
available for patrols, there was an excellent opportunity for detecting
and extinguishing fires before they reached the size at which pumps would
be necessary. Thus the sort of situation in which horses were used in

more recent times did not exist for the Vigiles.

There are two situations in which the Vigiles might have used horses,

We shall see, in connection with sebaciaria, that there is some evidance
that the sebaciarius rdde a horse (below, 4.31.5-7). Here, the horse
served to carry torches and also to carry a messenger to summon
reinforcements. Secondly, we cannot rule out the possibility that when
pumps were summoned they were brought on horses or in carts pulled by
horses. The surface of the streets of Rome, and their steepness and
narcowness, must have restricted the use of carts to the main thoroughfares,
sa that, even if horses could be used in some areas, the Vigiles must

none the less have been prepared to manhandle all their equipment.

This minimal use of horses need not surprise us, nor imply that the

Vigiles must have been segiously restricted. There are plenty of analogies
in recent times for the sole use of manpower for conveying equipment

(e.g. pumps carried shoulder-high in Ihdia), and, overall, the distances

to be covered in Rome were comparatively small. With 21 fire stations
spread throughout the City (see 7.10, esp. 7.10.8, for their distribution),
there would have been a very short time interval betuween taking the
equipment out of the fire station and placing it ready for use at the fire.
The lack of need for horses arose directly from the provision of the patrols

and the distribution of the fire stations,
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4621741

This section is concerned with }acetum' or 'ggosﬂ BR (p.97) has this

to say on it: "We are familiar nowadays with chemical fire-extinguishers,
and it is instructive to find a beginning of this in Roman times. It

is quite possible that this acetum was enclésed in vessels which were
thrown into the fire after the manner of the present-day '4'Hand-grenade'a
type of extinguisher. (If this is so, the projecting of these vessels
may be a possible use for the Ballistae, if such existed.) Its principal

use, however, appears to have been to soak the centones." Ballistae and

centones are discussed at 4.12 and 4.18; we now examine the evidence for

gpetum.

4,212
We cannot approach the study of acetum in quite the same way as for axes or
buckets, UWith equipment like the latter items, it is quite justifiable
to assumz in the absence of detailed discussion that a rescurceful Roman
fireman could have used them in the same sorts of ways as a resourqeful
modern fireman, and, indeed, it would be unreasonable not to do so. Acetum,
however, cannot be understood simply as a chemical. We have to look at its
uses with some considerable precision, and see what its effects are iikely
to have been, and this means deciding what acetum actually was and what
its chemical and physical properties actually were. Indeed, the fire
grenades to which BR refers are a salutary reminder that actual effectiyeness
may vary widely from the expected effecfiveness (which may be illusory).
These devices consisted of glass containers which contained water to which
chemicals had been added, and upon the outbreak of a fire they fell from
their mountings or bque (if they were fixed on the ceiling) or else were

thrown on to the fire. The resulting discharge of dilute chemical was



(172)

supposed to be more effective than water on its own, The fact is, however,
that these were not more effective than'plain water, and the method of
application was not very efficient, and their reputation suffered a
considerable setback when a factory which manufactured them caught fire
and burned to tihe ground. They have not been made now for several decades,
thaugh there are still premises which have them installed. One can only
hope that these remaining ones are never put to the teste Their owners}
faith in them is quite unshgkable° Extinguishers in which a chemical
reaction produces gas which drives out water are, of course, something
diffgrent,-since the extinguishing agent is the water. Chemical
extinguishment of fire% is possible, though only in specialised cases,

where the extinguishant is selected for the particular risk.

4.21.3
Although the lack of a precise chemical knowledge preduced considerable
confusion in ancient terminoclogy for identifyiﬁg substances, there is no
doubt about the mature of ‘acetum' or 'ggos' « In practically every
example of its use whepe the meaning may be inferred it denotes vinegar
or sour wine (Tac.ﬂigg. 5.6 appears to £e a unique exception). It
includéd both spoiled wine and also vinegar specially ﬁroduced, but from
the point of view of its availability it is vital to remember that it also
included the cheap and everyday wine of the Roman army, thsir vin ordinaire
(Davies 1971,124). Thus the term 'vinegar}, though chemically accurate,

has a narrower application tham Yacetum! or'zgos'. Chemically this

acetic
substance was dilute‘acid (or ethanoic acid), and as sucn it was the
commonest diluts acid available in ancient times, It wasused generally for a

wide range of purposess: cleaning, flavouring, disinfecting, preserving,

as a refrigerant drug, and even for magi¢ (Thes.Ling.lat., S.V. de usu).



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































