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A

SHORT ACCOUNT

OF

EXPERIMENTS FOR PRESERVING HUMAN LIFE
FROM FIRE.

The kindness with which you have been
pleased to receive the announcement of my last
scientific endeavours, made in the cause of hu-
manity, encourages me to request, that through
the medium of your Society, you will promul-
gate to the British nation, so famed for its phi-
lantrophy, the utility and importance of my new
methods of guarding against accidents by fire.

With this view I have the honor to submit to
you the following summary account of my re-
searches.

On examining steel coats of mail which the
ancients employed in war, and considering whe-
ther they would not admit of some physical ap-
plication, I became convinced that they had the
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property of intercepting flame. 1 immediately
conceived the notion of taking advantage of this
circumstance for the protection of those engaged
in extinguishing fires; and of forming an armour
for them against the effects of that element. I
found it easy to obviate the inconvenience of the
weight of this new dress by substituting for the
ancient coat of mail the wire ganze, in which the
celebrated Davy had discovered the valuable
property of giving security to the lives of miners.
But a still greater difficulty soon presented itself.
Coats of mail do indeed resist the direct action
of flame as Davy had already observed with re-
gard to wire gauze, but they do not, in an equal
degree, intercept the passage of heat, nor pre-
vent such an increase of temperature as hazards,
the safety of animal life. To remedy this defect
I have been under the necessity of combining
coats of mail with substances which do not con-
duct caloric; amongst which amianthus has hi-
therto appeared to me the substance most fitted
for this purpose. By means of this double pro-
vision firemen become secured against the direct
action of the flame, and of the no less serious in-
fluence of a high temperature.

To do away all doubt of the efficacy of my
apparatus, I made trial of it for the first time in
my laboratory at Milan, on the 5th of December
1827, before a municipal deputation and in the



5

presence of several members of the Institut and
officers of Engineers, as well as the comman-
der of the firemen and of those employed to
make the experiment. An account of it was
drawn up, the original of which was signed by
the spectators, and deposited by the secretary
of the Corporation among the city records.

It is there certified, that firemen clothed in
this kind of armour, exposed with impunity their
hands, their arms, their feet and even their faces
to the flame of a wood fire, and that without
suffering any injurious difficulty of respiration,
or being sensible of more than a moderate in-
crease of heat. They submitted to this proof for
five minutes, that is to say, for a period which
would in general be more than sufficient to
- rescue objects of value, and to carry into effect
many very important operations. It is to be ob-
served that in these experiments we employed
gloves, boots and large caps with joints com-
posed of metallic armour, combined in all cases
with non-conductors of heat. Armed in this
manner, firemen were seen to handle blazing
wood and burning substances, and to walk
during five additional minutes upon an iron grat-
ing placed over flaming faggots without thereby
receiving any injury. It is thus perceived that
my protecting apparatus is composed of two
dresses, the one being a tissue of amianthus or
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of wool rendered incombustible by means of a
saline solution or by some other chemical pro-
cess, and the other a metallic net work covering
the former. This double dress is much lighter
than an ancient coat of mail, and being better
jointed it leaves the firemen sufficiently at llberty
to act with promptitude.

Previously to exposing the firemen to the
flames I had tried the experiment upon warm
blooded animals placed in a cage, constructed
according to my method, in order to assure my-
self that they could bear it without injury. I .
also made many experiments, with two kinds of
apparatus of my own contrivance, the one for
measuring the influenee of heat on the human
body placed at different distances from a flame,
the other for ascertaining the same influence on
bodies placed either perpendicularly or laterally,
the flame being either at rest or in agitation.

The preliminary experiment above-mentioned
was repeated at Pavia and afterwards again at
Milan in the presence of the principal authorities
as well as of his Imperial Highness the Prince
Viceroy, after I had occupied a month in giving
a complete course of instruction to all the corps
of firemen,

Instead of making any theoretical application
of my researches to the explanation of the phy-
sical laws of flame, I have applied them to much
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more important objects, namely to a diminution
of the evils attending fires, the preservation of
the young, the aged or the sick, and the rescue
of valuable property, and especially of papers,
which may be of the greatest importance.

Under my direction two firemen passed through
flames ; the one bearing on his shoulders a basket
containing a child whose head was covered with
a cap lined with amianthus, the other carrying
a kind of (porte-glass) a contrivance used abroad
for supporting burthens on the back, with a seat
on which was placed a man with a mantle pro-
perly prepared.

These experiments were repeated with the
greatest success at Bologna and at Florence;
where so much confidence was placed in my
method, that among the firemen, fathers se-
lected their own children to carry them through
the flames, without ever experiencing the slightest
inconvenience ; and it was Mr. Grassi himself
the Captain of the corps of firemen, who set the
example of courage to his men by being the first
to throw himself upon a large fire.

His Imperial and Royal Highness the Grand
Duke of Tuscany honored my experiments with
the gre#test attention, and as a public testimony
of his satisfaction, presented me with a rich gold
snuff box, adorned with his cypher inscribed in
brilliants.
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The government of Geneva which had re-
quested my apparatus, kindly afforded assistance
in my experiment publicly made during three
successive days in the presence of the Syndics
of that city and of several Savans as well of
the place itself as foreigners.*

In consequence of similar inquiries on the part
of the French government, I went to Paris;
and on the 20th of October, I performed my
experiments at the barracks in the Rue de la
Paix, in the presence of the Prefect of Police and
of a commission from the Royal Academy of
Sciences and from other scientific bodies. M.
Guy-Lussac who was deputed to draw up a re-
port of them, describes in the following terms
the manner of passing through a body of flame
30 feet in length : “ Two parallel hedges about
¢ 3 feet distant from each other were formed of
“ straw and brush wood supported by iron wires.
When these combustible materials were set
on fire, 1t was necessary to stand at a distance
of 8 or 10 paces to avoid the heat. The
mingled flames from both the hedges rose to
a height of at least 9 feet and seemed to fill
up the whole space between them. At this
moment six firemen, protected by Professor
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* Professor Farady has given an abstract of these experi-

ments accompanied by his observations, which is affixed
to this account,
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‘““ Aldini’s apparatus and following each other
““ at a slow pace, repeatedly passed through the
‘“ whole space, between the two flaming hedges,
“ which were kept constantly fed with addi-
‘“ tional combustibles. One of these persons
‘“ carried a child of eight years old in a wicker
“ basket covered by metallic gauze. The child
‘““ had no other protection than a mask of incom-
““ bustible material. This experiment which
“ those who performed it, made, not without
‘““ a feeling of dismay, was attended with the
“ most satisfactory results.”

On this occasion several firemen protected by
a glove of amianthus covered by another metallic
glove, and even with a double glove of amian-
thus alone, carried large bars of red hot iron,
whilst others exposed their heads armed with an
amianthus mask and metallic cap, in the midst
of a large brasier filled with flaming hay and
wood. Thus resisting the action of the flame
sometimes as much as five or six minutes.

On another occasion a fireman shewed peculiar
address in repeating this experiment and resisted
the action of the flames for about ten minutes.

It would not be possible to describe here the
form of the different parts which make up the
complete dress of a fireman. This will be done
in my work exemplified in five plates, represent-
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ing the structure and the dimensions of the va-
rious pieces which compose the apparatus.

I cannot however refrain from alluding to
the shield, an instrument very easily managed
and of the greatest utility. The shield is ellip-
tical in form, made of a very light iron frame co-
vered with iron wire gauze, Itis of a convex
form in order the more easily to turn the flames.
In fact, these are made to take different directions
at pleasure, and thus it is that the fireman 1s
enabled to traverse them without danger.’

A double iron gauze is also employed, which
is carried under the arm rolled up, but may be
spread and applied to the door of any apartment
to prevent the passage of flames into the neigh-
bouring chambers, and thus to arrest the pro-
gress of a fire. A shield of the largest size may
in some cases be sufficient to enable the firemen
to reach stairs which are on fire and to render
them passable. In the country where the requi-
site provisions against fire are wanting, it would
be well to be provided with one or two shields
and to keep them in some place of safety, where
they may be always at hand. The shield costs
little, lasts long and is of the greatest possible
utility. We ought not to regret any pains that
we might take to introduce its employment.

It is now more than two years since my
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methods were first tried of supporting for a time
the action of flame without injury to the respira-
tion. Every body asks how this flaming at-
mosphere can possibly be breathed. I might
content myself with replying that such is the
fact, for in this case the fact is far more impor-
tent than the theories and explanations which
are given of it. 1t is not out of place however
here to state the curious observations of M.
Duhamel and Tillet, which are given in a Me-
moire written by the latter and inserted in the
‘“ Recueil de ’Académie des Sciences” at Paris.
These two Academicians saw at Rochefoucauld
the servants employed at a bake-house in that
city, enter the oven immediately after the bread
had been drawn, whether to arrange the wood
for heating it again or to place dishes in it
for the purpose of being cooked. Other cir-
cumstances which will be detailed in my work
shew, that we must not be surprised at similar
experiments which have been recently made,
and that at all events it is a very different thing
to resist a great heat without flame and to resist
flame itself. My conjectures will also be found
in my work respecting the power of breathing a
highly heated atmosphere. These were de-
livered into the secretary’s office, of the Impe-
rial Institute of Milan, previous to my departure
from Italy, and they will be found very analagous
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to those proposed by M. Guy-Lussac, also to be
inserted at the end of the same work.

It has been objected that the firemen would
find it difficult to move freely in my apparatus,
to which I should reply in the words of the
report made by the commission of the Society
of Encouragement at Paris, that ¢ firemen
““ cloathed in this armour can run with moderate
‘“ speed, bend, kneel down, rise again, &c., with-
‘““ out experiencing much restraint, and conse-
‘“ quently thy could execute, in the midst of a
“fire, such movements as might be required in
‘““rendering the necessary assistance.” The
same commission recommends the use of Davy’s
safety lamp, adapted by me to domestic use.
The Genevese artist Lariviere and professor Libri
have endeavoured to accomplish this object; the
first by covering the lamp with a finely perforated
metallic plate, and the second by employing
parallel 1ron wires placed vertically and bound
together by horizontal wires. I also, without
interfering with the original application of
Davy’s lamp, which is to prevent the combus-
tion of inflammable gaz, have endeavoured to
render it equally fitted for obviating the danger
of fire in stables, granaries and private dwellings.

The commission above mentioned, has ob-
served that my lamp may be placed on heaps
of straw or hay, and even surrounded by them,
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without communicating flame, though portions
of these substances have penetrated the wire
gauze, and taken fire in the interior of the lamp.
I pretend not to have made any discovery in
the safety lamp, that honour belongs to Sir
H. Davy alone; but I am extremely anxious to
give it a more extensive application than was
contemplated by that illustrious philosopher,
for having brought it to a great degree of sim-
plicity, and consequently to a low price, it may
be used” generally in houses, granaries, ware-
houses and stables in the country, where con-
flagrations most frequently happen from the
want of attention, or the culpable carelessness of
servants and others in using common lamps.
Desiring to prove by facts, the preserving
power of my new apparatus, 1 request any per-
son having his finger covered with this amian-
thine gauze, and a double thickness of metallic
gauze, to hold it in the flame of a candle, and he
will be able to keep it there some minutes, with-
out being in the least incommoded by the heat.
Flannel prepared for this object, may be substi-
tuted for amianthine gauze, and the effects of
heat wiil be equally counteracted for any given
time. This remark is of great importance as it
proves that my process may be put in practice,
even before any general manufactory shall have
been established for preparing the mineral. In
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fact, the experiment has already been tried upon
six firemen at Paris; all of whom had suits
completely prepared, but four of them had masks
of amianthus, and two of prepared flannel. How-
ever (as in a similar case, cited by Guy-Lussac)
they all passed through the flames unhurt! yet
in my opinion the amianthine mask should
always be preferred; and the gloves also, used
for carrying hot iron, should be amianthine.

This mineral must now be viewed in a light
far different from that in which it was regarded
by the ancients, when 1t cited curiosity, and
flattered luxury ; it ought now to attract univer-
sal attention solely for its utility. It being my
intention before my departure, to establish a
manufactory in London, I have endeavoured to
procure this mineral from Scotland. The pro-
cess of manufactory will be published m my
work. The mines of Piedmont and Valtéllina
furnished materials for all the masks.  The
gloves, and all the other articles made use of at
Geneva, and at Paris, I have preserved for the
purpose of making experiment here. I have also
got a piece of the amianthine cloth or gauze;
and when 1its size is considered, may be re-
garded as the first piece manufactured, since the
time of the ancient Romans, it is 9 feet 5 inches
long, and 5 feet 3 inches wide ; its dimensions
being nearly equal to that preserved in the
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library of the Vatican at Rome. My manu-
facture is much stronger than the ancient, having
been woven without the introduction of any
foreign substance. The various methods of ap-
plication for protecting workmen, who are ex-
posed to fire, from the effects of heat, will be
fully explained in my work upon the subject.
I am aware that in certain iron founderies about
the neighbourhood of London, a mask of leather,
furnished with a pipe, is employed to protect
the face; but I flatter myself that in such cases
my amianthine masks might be substituted in
preference to any others.

Amianthus of a very good quality is to be found
in the island of Corsica, in Pledmont, and in
various parts of Italy; and, as the labours and
researches of naturalists shall extend them-
selves, these mines will be added to those al-
ready known, and for so long a time, namely ;
in Crete, Cyprus, the Archipelago, among the
Alps, in Great Britain, in Siberia, and in Egypt.
No time therefore should be lost in awakening
the national liberality by means of which this
mineral may be employed in the protection, and
preservation of society.

The difference of the system upon which as-
surancies are governed here, and upon the con-
tinent, oblige me to defer making my experi-
ment in London. On the contrary, immediately
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upon my arrival in Paris, the government re-
ferred me to the Director of the Firemen, a body
of men consisting of six hundred soldiers, and
I was thus at once enabled to give them instruc-
tions in my process. An Italian fireman, who
always accompanies me in my travels, attended
these men to encourage them, and set an ex-
ample, by being the first to rush through the
flames, when needful. The Préfecture de Police
soon furnished funds sufficient to manufacture
six complete suits for the firemen; and to defray
the expenses attending experiments. With re-
spect to the Assurance Companies in London,
their position is widely different ; here they are
not dependent on government; and I have there-
fore just solicited some gentlemen, members of
the committee of the new society entitled The
Fire-Escape Company, to circulate the 1mpurtaut
results of my labour,

When in the year 1804, arrived in this métro-
polis to publish the discovery of my uncle Gal-
vani, the favourable reception I then met, en-
courages me now in my present undertaking.
I remember with pleasure that four Princes
of the Royal Family, among whom was His pre-
sent Majesty, were then present to witness my
galvanic experiments upon dead animals, and
upon the heads of oxen when separated from the
body. Other experiments were also then exhi-
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bited at the different anatomical theatres of Lon-
don; among others at those of Guy’s” and St.
Thomas’s Hospitals before persons of the first
rank and talent. The directions were kindly
- performed by Sir Astley Cooper, who, in the
name of the students and professors attending
both hospitals, presented me with a gold medal
adorned with a highly flattering inscription.
After such marks of regard already received
in London, although upon another. account, I
flatter myself that the different Assurance Com-
panies will now, from motives of national philan-
trophy, assist me in propagating my process, by
procuring me some convenient locality to instruct
their firemen in the method of using the appa-
ratus. The latter are of the same dimensions
as those used upon the continent. It may be
necessary, to state here, that private gain, or per-
sonal emolument is not the object now aimed at.
To introduce to the process I shall distribute
tickets gratuitously to the members of the differ-
ent companies, and to any person wishing to pub-
lish the discovery either in Great Britain orin the
foreign dominions. I accordingly now again de-
clare at London, as I did before His Exec. the
English Ambassador Lord Bergersh, at Florence,
when his excellency witnessed my experiments in
that city, that I renounce all right and interest in
my patent. A discovery which has for its object
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the preservation of human life, should be free
from every shackle ; no difficulty should attend it,
except that which is incidental to every new in-
.vention, until brought into universal practice.

The Assurance Companies will therefore with-
out doubt, pay respect to that general spirit of
benevolence inspired by nature for mutual pro-
tection ! and this particular advantage must fol-
low, that of having numerous articles which,
without my .apparatus, would have been lost at
their expense. j

I consider it as an invaluable service to Insu-
rance Offices against fire, to be able to render
immediate assistance to those who must other-
wise perish ; to put the firemen in a dress by
which they may safely pass through the most
violent flames, open and shut the doors, direct
the pipes of the engines, and carry off valuable
papers and other property. Men, ghns armed
against the raging element, might loose cattle,
horses, &c. and drive them by force from their
stalls, to which, in such cases, they cling for
safety. Some pretend that dreadful conflagra-
tions are less common now, than formerly. This
is easily refuted. The town of Abo of which
there remains only the vestiges of a few houses,
1s another melancholy example. Nor can we for-
get the dreadful conflagration which had nearly
destroyed the celebrated capital of Scotland a



19

few years ago. The cases of Lyons and Dijon
are still fresh in our memory, in which, a few
months ago, a great many people and at least
eight hundred animals, horses, cows, &c. perished
in the flames. Itis reckoned that, on an average,
there is a fire every day through all the year of
this vast capital. There is therefore unfortu-
nately no want of occasion to employ with advan-
tage the apparatus which I have proposed, and
their utility will obviously be greatest in those
countries in which wood is most employed in
the construction of houses.

Prospectus of a Work which Chevalier Aldini pro-
poses to publish in English, the title of which is:

“ The Art of preserving Firemen and Workmen
“ from the action of Flame, and of saving Human
“ Life in cases of LFire. With a Series of E. rperi-
““ ments. performed in Italy, GE?!E‘UE and in Paris,
“ wnth five plates.”

INTRODUCTION.

Cuar. I. On the use of a coat of mail, of
metallic gauze, combined with imperfect conduc-
tors of caloric.

II. Of the art of preparing amianthus, and of
converting it into threads and cloths.

III. A new method of preserving firemen
from the action of flame,

IV. Of the shield formed of metallic gauze to
cut off and turn aside flame.




































