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RECOVERING DECAYED WRITINGS. 39I

dients was iron, which there is no reafon to doubt
was joined with the vitriolic acid ; and the colour
of the more perfe MSS, which in fome was a
.deep black, and in others a purplith black, to=
gether with the reftitution of that colour, in thofe
which had loft it, by the infufion of galls, fuffi-
ciently proved, that another of the ingredients
was aftringent matter, which, from hiftory, ap=
pears to have been that of galls. No trace’ of a
black pigment of-any fort was difcovered ; the
drop of acid, which had completely extracted a
letter, appearing of an uniform pale ferruginous
colour, without an atom of black powder, or
other extraneous matter, floating in it.

As to the greater durability of the more ancient
: inks, it feemed, from what occurred to me in
thefe experiments, to depend very much on a

better preparation of the material upon which the

w’riting was made, namely, the parchment or vel-

lum, the blackeft letters being generally thofe
which had funk into it the dcepei’c. Some degyee
of effervefcence was commonly to be perceived
when the acids came in contact with the furface

of thefe old vellums. I was led, however, tofuf-
peét,
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pe&, that the ancient inks contained a rather lefs
proportion of iron than the more modern ; for,
in general, the tinge of colour, produced by the
phlogifticated alkali in the acid laid upon them,
feemed lefs deep ; which, however, might depend
in part upon the length of time. they had beefi
kept; and perhaps more gum was ufed in them ;
_ or poffibly they were wathed over with fome kind

of varnith, though not fuch as gave any glofs.
One of the fpecimens fent me by Mr. Aftle
proved very different from the reft. It was faid
to be a MS. of the fifteenth century: and the let-
ters were thofe of a full engroffing hand, angular,
without any fine firokes, broad, and very black,
On this none of the above-mentioned re-agents
produced any confiderable effect; moft of them
rather feemed to make the letters blacker, pro-
bably by cleaning the furface; and the acids,
after having been rubbed ftrongly upon the let-
ters, did not firike any deeper tinge with the
phlogifticated alkali. Nothing had a {enfible
effeét toward obliterating thefe letters, but what
took off part of the furface of the vellum, when
{mall rolls, as of a dirty matter, were to be per-
ceived.
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between a fifth and a fixth part of its weight of

iron ; and, though fubfequent experiments * tend

~ to thew, that,' in fome cafes at leaft, the propor-
tion of iron ismuch greater, yet, upon the whole,

it is certainly true, that, if the iron left by the
ftroke of a pen were joined to the colouring mat-
ter of phlogifticated alkali, the quantity of Pruf-
fian blue thence refulting would be much greater
than the quantity of black matter originally con-
tained in the ink depofited by the pen; though
perhaps the body of ¢éolour might not be equally
augmented. To bring this idea to the teft, I
made a few experiments as follows.

The phlogifticated alkali was rubbed upon the
bare writing in different quantities ; but in general
with little effe¢t. In a few inftances, however, it
gave a bluifh tinge to the letters, and increafed
their intenfity, probably where fomething of an
acid nature had contributed to the diminution of
their colour. : ' :

“Refleting that when the phlogifticated alkali
forms its blue precipitate with iron, the metal is

* Crell Beytrige, B. I. ff. 1. p. 42, &c.

ufually
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ufually firft diffolved in an acid, I was next in-

duced to try the effe¢ of adding a dilute mineral

acid to writing, befides the alkali. - This anfwered

fully to my expectations, the Jetters changing
very fpeedily to a deep blue colour, of great

beauty and intenfity. It feems of little confe-

quence, as to the firength of colour obtained,
whether the writing be firft wetted with the acid,

and then the phlogifticated alkali be touched upon

it, or whether the procefs pe inverted, beginning
with the alkali ; but, on angther account, I think
the latter way preferable. For, the principal in-
convenience which occursin the propofed mathod
of reftoring MSS is, that the colour frequently
fpreads, and fo much blots the parchment as to
detract greatly from the legibility ; now this ap-

pears to happen in a Jefs degree when the alkali is
put on firft, and the dilute acid is added upon it.
The method I have hitherto found to anfwer beft
has been, to {pread the alkali thin, with a feather,

over the traces of the letters, and then to touch

it gently, as nearly upon or over the letters as can

be done, with the diluted acid, by means of a

feather, or a bit of ftick cut to a blunt peint.

Ece 2 Though
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Though the alkali has occafioned no fehfible
change of colour, yet the moment that the acid
comes upon it, every trace of a letter turns at
once to 2 fine blue *, which foon acquiresits full
intenfity, and is beyond comparifon ftronger than
the colour of the original trace had been. If now
the corner of a bit of blotting paper be carefully
and dexteroufly appli‘ed near to the letters, {o asto
fuck up the fuperfluous liquor, the ftaining of the
pai‘chment may be in great meafure avoided ; for,
it is this fuperfluous liquor which, abforbing part

of the colouring matter from the letters, becomes

% The phlogifticated alkali (which is to be confidered fimply
asa name) appears to confift of a peculiar acid, in the pre-
fent extenfive acceptation of that term, joined to the alkali,
Now the theory of the above mentioned procefs I take to be,
that the mineral acid, by its ftronger attraction for the alkali,
diflodges the colouring (Pruffian) acid, which then immedi-
ately feizes on the calx of iron, and converts it into Pruffian
blue, without moving it from its place. But, if the mineral
acid be put upon the writing firft, the calx of iron is partly
difiolved and diffufed by that liquor, before the Pruffian acid
combines with it; whence the edges of the letters are ren-
dered more indiflinct, and the parchment is more tinged. The
fudden evolution of fo fine a colour, upon the mere traces of

leiters, affords an amufing fpedtacle.

adye
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4 dye to whatever it touches. Care muft be taken
not to bring the blotting paper in contaét with the
letters, becaufe the colouring matter is foft whilft
wet, and may eaﬁly be rubbed off. ;

The acid I have chiefly employed has been the
.marlne ; but both the v1tr1011c and nitrous fuc-
ceed very well. They thould undoubtedly be fo

* far diluted as not to be in danger of corroding
the parchment, after which the degree of ftrength
does not feem to be a matter of much nicety.

The method now commonly practifed to reftore
old writings, is by wetting them with an infufion
of galls in white wine*. This certainly has a
great effect, but it is fubject, in fome degree, to
the fame inconvenience as the phlogifticated alkali,
of ftaining the fubftance on which the writing
was made. Perhapé if, inftead of galls them-
felves, the peculiar ac1d or other matter, which
i’crlkes the black with iron, were feparated from.

“the ﬁmple aftringent matter, for which purpofe
two different procefles are given by Piepenbripgy:

* See a complicated procefs for the preparation of fuch a
liquor in Caneparius, de Atramentis, p. 277+
+ Crell, Annal, 1786, B. 1. p. 51
| and
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and by Scheele *, this inconvenience might be
avoided. It is not improbable likewife, that a
phlogifticated alkali might be prepared better
fuited to this objet than the common ; as, by
rendering it as free as poffible from iron, diluting
it to a certain degree, or fubftituting the volatile
alkali for the fixed. Experiment would moft
likely point out many other means of impro-
ving the procefs defcribed above ; but in its pre-
fent ftate I hope it may pe of fome ufe, as it not
only brings out a prodigious body of colour upon
letters which were before fo pale as to be almoft
invifible, but has the farther advantage over the
infufion of galls, that it produces its effe® im-
mediately, and can be confined to thofe letters
only for which fuch affiftance is wanted.

* Kongl. Vetenfk. Acad. Nya Handlingar, tom. VIIL. p. 30.
See alfo M. de Morveau’s account of this fubftance in the En-«

eyclopédic par ordre des matieres.

LIL
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T A Method of cutting very fine
o |

Screws, and Screws of two or more

Threads, &c. by the Rev. GILBERT
Avustin, A.M.M. R. L A,

WITH A PLATE.

From the Transacrrons of the Rovar Ir1su

ACADEMY.

HAVING lately wanted a micrometer fcrew, for
an equatorial inftrument of twelve inches diameter,
made by Mr. Robinfon, of ‘Dut‘)li‘n, I fought in

| vain, among the beft workmen in this town, for
one which might anfwer my purpofe. Screws of
the neceflary finenefs are not generally ufed in
mechanics ; rather, therefore, than fubmit to the
delay and difficulty of obtaining one from Lon-
don, T determined to endeavour to make one. The
machine for cutting fcrews of this defcription ufed
I by
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by Mr. Ramf{den, and by the firft aftronomical-
inftrument-makers in London, I underftood to be
complex, and of great nicety : fuch an one would
not fuit me. I thought I might poffibly hit upon
fome fhort and fimple method of making fine
fcrews without it. 'That which I ufed I beg leave
to fubmit to the Academy, in order that they may
make it public, fhould they think it worthy their
attention, and likely to be of fervice to the prac-
tical aftronomer, who might otherwife find it dif-
ficult to furnith himfel with very fine fcrews for
micrometers. 'The ufe of this method is not con-
fined to the forming of very fine fcrews alone, but
may be applied to the cutting of original taps of
any fize, and of any number of threads required,
as double, triple, &c. for what are called fwift
fcrews, and that with much lefs trouble and time
than workmen are obliged to fpend in the com-
mon methods. :
I took a piece of the beft fteel wire, of about a
quaster of an inch diameter, and about two inches
long, which T turned perfectly cylindrical at one
end, about three quarters of an inch in length, to
e about
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it has a nearer affinity, I added fome mild falt of
tartar, which inftantly produced the defired ef-
fe&, and brought on an entire feparation of the
coloured mafs. I then went on with my intended
experiments, in the following manner.

I took a half-peck meafure fuﬁ of dried oak- -
leaves, well prefied down, from which I had be-
fore feparated feveral ounces of mufhroom-galls,
and having put them into a brafs kettle, with a fuf-
ficient quantity of water, boiled them therein for
two hours. The decoétion avas then poured from
the leaves, and frefth water 'added to them ; this
was likewife boiled fot a confiderable time, till it
was judged that the water had extracted all the
aftringent matter ; both the decoions were then
boiled down in. the fame kettle, to one gallon.
Ina celtam meafure of this concentrated extract
I diffolved five pennyweights of green vitriol, and
afterwards added the like weight of falt of tartar:
this mixture was then thrown on a filtre of finking
paper, (the weight of a which was three penny-
weights,) and, after being perfectly elixiviated
* with hot water, the refiduum was dried and
weighed.

Vou. IL Ggg The
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dwts. grs.
The filtre, with its contents, weighed, 6 14

Subtract the weight of the filtre, = .3 Y

3 14
Subtraét the calx of iron, Y e s
There remains of aftringent matter L

Two pints of this reduced extrac were ftill far-
ther evaporated to one pint; and a like meafure
of this was treated as the former.

' dwts. grs

The filtre, with 1ts contents, weighed el
Subtract the filtre, which weighed B 1%
\ 4 10
Subtract the calx of iron, ; PR 1
Remainder of aftringent matter, = 1. 21

I then
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I then obtained from a tanner two pounds of
oak-bark, which was perfe@tly dry, and, after
cutting it into thin fhavings with a plane, boiled
it in three portions of water for feveral hours, till,
from the colour as well as the tafte of the laft de-
coction, the aftringency feemed to be perfectly
extracted.  Thefe feveral decoétions were added
together, and evaporatéd to the fame quantity as
thofe of the leaves, namely, one gallon. An equal
meafure of this, as above, produced by the like

treatment a refiduum which, with its filtre,

dwts. grs.

Weighed “. i - 77 10
Subtract the ﬁltre, Wthh Wexghed % 1o
: 4 15

Subtrac the calx of iron, . G g
Remainder of aﬁripgent matter, { 2% 2

A qpart of this reduced extract was farther con-
centrated to a pint, and an equal meafure of this

was treated as before.
G gg 2 The
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dwts. grse :
The filtre, with its contents, weighed 9 12
Subtract the filtre, which weighed 2 15
: 6 o1
Subtract the calx of iron, . 2 13
Remainder of aftringent matter, < 418

Thefe experiments do not exactly tally, fince,
in thofe with the leaves, the amount of aftringent
matter in the fecond experiment ought to have
been double that of the firft; and, in thofe with
the bark, the aftringent matter of the firft ex-
periment ought to have been half as much as
that of the fecond. The fuppofition of a
{mall inaccuraéy in the weighing, or a fmall
lofs in the procefsof thefe experiments, will tend
to reconcile them; where the error lay, in the
firt inftance, I cannot pretend to guefs. In the
firft experiment with the bark, the filtre caught
fire while' it was drying, and, although it was
extinguithed almoft immediately, there muft

have
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have been a lofs of {ome grains from it. Not-
withﬁanding the experiments do not perfectly
accord, yet I think we may fairly deduce from
them, provided the method of trial be not ob-
jected to, that half a peck of leaves contain nearly
as much aftringent matter as one pound of bark.
Oak-bark was fold in this neighbourhood, laft {ea-
'fon, for five guineas a ton. In its marketable ftate,
it is by no means fufficiently dry for prefervation;
the tanners are obliged:to dry it more perfectly;
and, at a confiderable trouble and expence, they
likewife get it cleaned from much extrancous
matter. The lofs of weight, from thefe opera-
tions, cannot, 1 fhould fuppofe, be eftimated at
lefs than twenty fhillings per ton: what I mean
is, thatif a ton of bark coft the tanner, in the
firft purchafe, five guineas, the fame weight of
bark, when properly dried and cleaned, will ffand
him in fix pounds five (hillings ; for the fake of
eafier calculation, we will fay fix pounds. 1 have
heretofore had oak-leaves colleéted for the putpofe
of making hot-beds for melons, (for which they
are excellent,) at three-pence and four-pence péir

fack, of four bufhels, or thirty-two half-pecks ;
which,
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which, according to the conclufion above, are
equal to thirty-two pounds of bark. Thirty-
two pounds of bark, at fix pounds per ton, |
come to ene thilling and eight-pence halfpenny,
and a fra@ion. If then my premifes ftand
unimpeached, it will follow that the tanner
might obtain as much aftringent matter, in leaves,
for four-pence, as cofts him, in bark, five times
that fum ; whether it would equally anfwer his
purpofe, remains to be preved. There would be
undoubtedly much trouble, and fome expence,
in drying the leaves, which would be neceffary,
in order to preferve them, and they would occupy
much room. Perhaps, for thefe reafons, the moft
ceconomical plan would be, to obtain a concen-
* trated extrac¢t from them, on or near the place
where they fhould be colleéted, which might be
conveyed, and afterwards ftored, in catks. This
likewife remains as the fubject of experiment ; but,
before leaves can in any way be legally ufed by
the tanner, 1t is neceffary that the act of parlia-
ment be repealed, which confines him to the ufe
of ath and oak bark ; this reftriction was probably
laid, not folely from the belief that thofe fub-

ftances



OAK-LEAVES IN TANNING. 415

frances were the moft proper for the purpéfe of
tanning leather, but likewife to encourage the
planting and nurturing of thofe valuable timber-
trees. Be this as it may, at prefent it rather ope-
rates to their deftruction than prefervation or
increafe ; fince the high price which oak-bark
now bears proves an irrefiftible temptation, with
needy proprietors, to cut down their oaks before
they arrive at a proper age for timber. Should
oak-leaves ever come into much requeft for tan-
ning, it doubtlefs would prove an antidote to the
rage for felling, and an effeGtual prefervative of
timber; fince no one furely would ever think of
bfelling his oaks prematurely, whilft they yielded

him an annual profit by ftanding.

N. B. The vitriol was, in every cafe, fufficient
to faturate the aftringent matter, and the quan-

tity of falt of tartar fufficient for the acid.

LIV,
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Tetine

LIV. Account of a violent Explofion
which happened in the Flour-Ware-
houfe, at Turin, December the
14th, 1785; to which are added
fome Obfervations on {pontaneous.
Inflammations; by Count Mo-

ROZZo.

From the MEemoirs of the ACADEMY: OF

Sciences of TuriN.

THE Academy having expreffed a defire to
have a particular account of the explofion which
T mentioned to them a few days after it happened,
I have made all poffible hafte to fulfil their de-
fires, by afcertaining, with the utmoft attention,
all the circumftances of the fact, fo as to be able

to relate it with the greateft exactnefs.
2 I fhall
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I fhall take the liberty to add to ita fhort ac-
count of {everal {pontaneous inflammations, which
have happened to different {ubftances, and which
have been the caufe of very great misfortunes.
Although the greater number of thefe phoenomena
1s already well known to philofophers, I truft the
collecting them fog‘ethér in this place will not be
difpleafing, as it is impoffible to render too well
known facts which fo ftrongly intereft the public
utility. : ;

On the 14th of December, 17835, about fix
o'clock in the evening, there took place in thé
houfe of Mr. Giacomelli, baker in this city, an
explofion which threw down the windows, and
window-frames of his thop, which looked into the
ftreet; the noife was as loud as that of a large
cracker, and was heard at a confiderable diftance,
At the moment of the explofion, a very bright
flame, which lafted only a few feconds, was feen
in the fhop; and it was immediately obferved,
 that the inflammation proceeded from the flour-
warehoufe, which was fituated over the back
fhop, and where a boy was employed in firring

Vou. IL Hhh | fome
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fome flour by the light of a lamp. The boy had
his face and arms fcorched by the explofion ; his
hair was burnt, and it was more than a fortnight
before his burns were healed. He was not the
only victim of this event ; another boy, who hap-
pened to be upon a fcaffold, in a little room on
the other fide of the warehoufe, feeing the flame,
which had made its paffage that way, and think-
jng the houfe was on fire, jumped down from the
{caffold, and broke his leg.

In order to afcertain in what manner this event
took place, Iexamined, very narrowly, the ware-
houfes and its appendages ; and, from that exami-
nation, and from the accounts of the witnefles, I
have endeavoured to colle& all the circumftances
of the event, which I fhall now defcribe.
~ The flour-warehoufe, which is fituated above
the back thop, is fix feethigh, fix feetwide, and
about eight feet long. It is divided into wo
parts, 'by a wall; an arched cieling extends over
both, but the pavement of one part is raifed about

.two feet higher than that of the other. In the '
* middle of the wall is an opening of communica-

tion,
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tion, two feet and a half wide, and three feet -
high ; through it the flour is conveyed from the
upper chamber into the lower one.

The by, who was employed, in the lower cham-
ber, in colleéting flour to fupply the bolter below,
dug about the fides of the opening, in order to
make the flour fall from the upper chamber into-
that in which he was; and, as he was digging, ra-
ther deeply, a fudden fall of a great quantity
took place, followed by 2 thick cloud, which im-
mediately caught fire, from the lamp hanging to
the wall, and caufed the violent explofion here
treated of. ’ !

The flame fhewed itfelf in two diredtons; it
~ penetrated, by a little opening, from the upper
chamber of the warehoufe, into a very fmall room.
above it, where, the door and window-frames.be-
ing well clofed and very ftrong, it produced no
explofion ; here the poor boy, already mentioned,
broke his leg. The greateft inﬂammé.tion, on the
contrary, took place in the fmall chamber, 2nd,
taking the dire¢tion of a fmall ftaircafe, which
leads into the back fhop, caufed a violent ex~

Hhh a2 plofion,
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plofion, which threw down the frames of tiug
window which looked in the fireet. The baker
himfelf, who happened then to be in his fhop,
{aw the room all on fire fome moments b.eforq he
felt the thock of the explofion,

The warehoufe, at the time of the accident,
contained about three hundred facks of flour.

Sulpecting that this flour might have been laid
up in the warehoufe in a damp ftate, I thought it
right to enquire into thaf circﬁmﬁance. I'found,
upon examination, that it was perfectly dry;
there was no appearance of fermentation init, nor
was there any fenfible heat. |

The baker told me that he had never had flour
fo dry as in that year (1783), during which the
weather had been remarkably dry, there having

been no rain in Piedmont for the fpace of five or

fix months : indeed, he attributed the accident

which had happened in his warehoufe to the ex-
traordinary drynefs of the corn.

The phzenomenon, however ftriking at the time
it happened, was not entirely new to the baker,
who told me that he had, when he was a boy,

- witneffed
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witnefled a fimilar inflammation ; it took place in
a flour-warehoufe, where they were pouring flour
through a long wooden trough, intoa bolter, while
there was a lighton one fide ; but, in this cafe, the
inflammation was not followed by an explofion.
He mentioned to me feveral other inftances,
which I thought it my duty to enquire into;
amongft them, one which had happened to the
widew Ricciardi, bakern this city, where (there
being. on the other fide of the wall of the flour-
warehoufe, a lock-fmith’s forge) the flour was
heated to fuch a degree, that a boy who went
into the warehoufe could not remain there, fo
_ much were his feet fecorched by the heat; this
ﬁour was of a dark brown colour, and, whilftthe
people were examining it, fparks began to ap-
peaf—, and fire {pread itfelf around, without pro-
ducing any flame, like a true pyropborg;s ¥
He

* I was very anxious to afcertain by experiments, whether
it were poffible to bring flour alone into the flate of pyro-
phor.us, but it was in vain; for, though I calcined flour:
with a {treng heat, in a fmall retort, with the fame precau-

tions
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He élfo informed me, that an inflammation
like that above-mentioned had happened at the
houfe of a baker in this city, called Jofeph Lam-
bert; it was occafioned by fhaking fome large
facks, which had been filled with flour, near a
lighted lamp, but the flame, though pretty brifk,
did not do any mifchief.

According to the foregoing accounts, it appears
to me, that it is not difficult to explain the phe--
nomenon in queftion. The following is the idea
I have conceived of it: asthe flour fell down, a
great quantity of inflammable air, which had been
confined in its interftices, was fet free ; this, ri-
fing up, was inflamed by the contact of the light ,
and, mixing immediately with a fufficient quan-
tity of atmofpheric air, the explofion took place
on that fide where there was the leaft refiftance.
As to the burning of the hair, and the fkin, of the

a8 ‘ .
boy who was in the warcheufe, the caufe of it

to:s as are ufed in making other pyrophori, 1 never could
fucceedsin making it take fire by expofure to the air. By join=

ing alum with it I obtamed a true pyrophoxus, as Lemery
had already done

-

muft
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- muft be attributed to the fire of the fine particles
‘of the flour, which, floating in the atmofphere,
were kindled by the inflammable air, in the farrie
manner as the powder from the ftamina of cer-

tain vegetables, (particularly of the pine, and of
 fome mofles,) , when thrown into the z;ir, takes fire
if any light is applied to it.

But it may be objected, that as the flour was
not at all damp, and had not any fenfible degree of
heat, there thould not be any fermentation in it,
and confequently no inflammable air fhould be

produced : to this I anfwer :
 Pirft. That flour is never entirely free from
humidity, as is evidently thewn by diftillation.

Secondly. That although the degree of heat
was not fo great as to fet free inflammable air by
fermentation, a fufficient quantity was fet free,
by what may be called a mechanical mean, to in-
flame upon the contact of light ; and to difengage,
at the fame time, all that which communicated
with the atmofpheric air. >

Thirdly.' We muft recolle@ that flour alfo
furnithes alkaline inflammable air, which is pro-

2 duced
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duced from the glutinous vegeto-animal part of
the corn: and we know that this kind of inflam-
mable air is of a very active nature.

After having defcribed this fingular event, I
fhall beg leave to collect together, in this place,
all the known facts refpeéting fpontaneous inflam -
mations produced by different fubftances. A cir -
cumftantialaccount of thefe phaenomenacannot but
be very-interefting to thofe concerned in govern-
ment; not only as it may*tend to prevent the un-
happy accidents which refult from them, but alfo
as it may fometimes hinder the fufpicion and per-
fecution of innocent perfons, on account of events
‘which are produced merely by natural caufes.

I thall not mention the inflammations caufed by
lightning, by fubterraneous fires, and by other
meteors ; they are not of the nature of thefe of
which I mean to fpeak, but I fhall not pafs overin
filence the fpontaneous combuftions of human
bodies. Though events of this kind are very rare,
yet we have fome examples of them recorded in
the Philofophical Tranfa®ions, and in the me-
moirs of the academies of Paris and of Copenha-

gen.
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gen. It is there related, that an Ttalian lady (the
Countefs Cornelia Bandi) was entirely reduced
to afhes, except her legs; thatan Englith woman,
called Grace Pitt, was almoft entirely confumed by
a fpontaneous inflammation of her vifcera; and,
Jaftly, thata prieﬁ: of Bergamo was confumed in
_the fame manner. Thefe fpontaneous inflamma-
tions have been attributed to the abufe of fpiri-
tuous liquors; but, thaugh the victims of in-
_temperance are indeed very numerous, thefe cer-
tainly do not belong to that number.

The fpontaneous inflammation of effential oils,
and that of fome fat oils, when mixed with nitrous
acid, are well known to philofophers; fo alfo 1s
that of powdered charcoal with the fame acid ;
(lately difcovered by M. Prouft ;) and thofe of
phofphorus, of pyrophorus, and of fulminating
gold. Thefe fubftances are generally to be found
only in the laboratories of chemifts, who are per-
fe@ly well acquainted with the precautions which
it is neceffary to take, to prevent the unhapp): ac-
cidents which may be occafioned by them.

The conflagration of a frigate, belonging to

~ the Emprefs of Ruffia, in the harbour of Cron-
Var. II. 15 ftadt,
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ftadt, on-board of which there had been no fire,
thews that lamp-black, by being moiftened with
hemp-feed oil, is capable of producing flame ; this
was proved by the experiments which the Academy
of Peterfburgh made upon the fubjeét, by order
of the Emprefs; and, though the gentlemen of the
academy could not fucceed in producing inflam-
mation in hemp or cordage, by wetting them with
the forementioned oil, it is ftill vér—y probable that
the terrible fire which happened in the great ma-
gazine of cordage at Peterfburgh was occafioned
by the fpontaneous inflammation of thefe fub-
frances ; and alfo that which happened at Roche-
fort in the year 1736.

The burning of a ftore-houfe of fails, which
happened at Breft, in the year 1757, was cau-
fed by the fpontaneous inflammation of fome
oiled cloths, which, after having been painted
on one fide, and dried in the 'fun, were ftowed
away while yet warm, as was fhewn by fubfe-
quent experiments ¥,

Vegetables boiled in oil or fat, and left to
themfelves, after having been preffed, inflame in

# See Mémoires de I’ /Imdc‘mi; de Paris., 1760,

the
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the open air. This inflammation always takes

_place when the vegetables retain a certain degree
of humidity; if they are firft thoroughly dried,
they are reduced to athes, without the appearance
of flame. We owe the obfervation of thefe fadts
to MM. Saladin and Carette *. i

The heaps of linen rags which are thrown to-
gether in paper manufactories, the preparation of
which is haftened by means of fermentation, often
take fire if not carefully attended to.

The {pontaneous inflammation of hay has been
known for many centuries ; by its means, houfes,
barns, &c. have been often reduced to afhes.
When the hay is laid up damp, the inflammation
often happens ; fz)r, the fermentation is then very
great. This accident very feldom occurs to thc

firft hay, (according to the obfervation of M. de
Bomare,) but is much ‘more common to the fe=
cond; and if, through inattention, a piece of
iron thould be left in a ftack of hay in fermenta-
tion, the inflammation of that ftack is almoft a

* Yournal de Phifique. 1784
it certain
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certain confequence. On this fubjec, an excel-
lent memoir of M. Sennebier * may be confulted.
Corn, heaped up, has alfo fometimes produced in-
flammations of this nature ; Vanieri, in-his Pre-

dium rufticum, fays,

Quz vero (gramina) nondum fatis infolata recondens

Imprudens, fubitis pariunt incendia flammis.

Dung alfo, under certain circumftances, inflames
{pontaneoutly. . ;

We have likewife examples of {pontaneous in-
flammations in the productions of the animal king-
dom. Pieces of woollen cloth, which had not
been fcoured, took fire in a warehoufe. The
fame thing happened to fome heaps of woollen
yarn ; and fome'pieées of cloth took fire in the road,
as they were going to the fuller. Thefe inflam-
mations always took place where the matters heaped
up preferve a certain degree of humidity, which
1s neceflary to excite-a fermentation ; the heat re-

fultjng from which, by drying the oil, leads them

* Fournal de Pﬁjﬁguc. 1781,
n-
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infenfibly to a ftate of ignition; and the quality
of the oil, being more or lefs deficcative, very
’mul'c;h contributes thereto.

The mineral kingdom alfo often affordsinftances
of fpontaneous inflammation. Pyrites heated up,
if wetted and expofed to the air, take fire. Pit-
coal alfo, laid in ‘heaps, under certain circum-
“ftances, inflames {pontancoufly. M. Duhamel has
defcribed two inflammatrons of this nature, which

happened in the magazines of Breft, in the years
| 1741 and 1757 *.

Boats loaded with quick lime have taken fire
as they failed along ; and lime, by being wetted,
has often fet fire to fubftances which happened to

be near it.
Cuttings of iron, which had been left in water,

énd were afterwards expofed to the open air,
gave fparks, and fet fire to the neighbouring bo-
dies. For this obfervation we arc obliged to M.
de Charpentier.

The explofion of 2 powdér—mill, which jhap+
pened in the year 1784, 1n the royal manufactory

’ *®
* Mémoires de I Académies
7 of
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of Turin, the caufe of which could not be dif-
coveréd, may perhaps have been occafioned by
the fpontaneous inflammation of the ingredients
of which gunpowder is made, as Count de Saluces
fufpeéted. I do not however deny the poffibility
of its having been caufed by the meteor which
was {uppofed to have been the occafion of it ; for,
there 1s a kind of hepatic air continually arifing
from thofe ingredients, when wetted with water,
and the leaft ﬁa;me is fufficient to kindle this a€ri-
form vapour. ;

It 1s very evident, from the facts which I have
related, that, fpontaneous inflammations being
very frequent, and their caufes very-various, too
much attention and vigilance cannot be ufed to
prevent their dreadful effets. And confequently
it 1s impofible to -be too careful in watching over
public magazines and ftorehoufes, particularly
thofe belonging to the ordnance, or thofe in
which are kept hemp, cordage, lamp-black,
pitch, tar, oiled cloths, &c. which fubftances
ought never to be left heaped up, parti'cula'rly if
they have any moifture in them. In order to pre-

vent
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vent any accident from them, it would be proper
to examine them often, to take notice if any heat
is to be obferved in them, and, in that cafe, to
apply a remedy immediately. Thefe examinatibn’s
thould be made by day, it not being advifable to
carry a light into the magazines, for, when the fer-
mentation is f{ufficiently advanced, the vapours
which are difengaged by it are in an inflammable
ftate, and the approach of a light might, by their
means, fet fire to the . fubftances whence they
proceed.

Subftances in fermentation are very often un- ,
able to inflame of themfelves, but the fimple
contact of flame 1s fufficient to kindle them ra-
pidly, as many examples demonfirate; fo that
we might make a feparate clafs of thofe fubftances
in which inflammation cannot take place of itfelf,
but which are fet on fire by the approach of flame ;
of this we have an example in the accident whith
happened in the flour-warehoufe.

Ignorance of the fore-mentioned circumftances,
and a culpable negligenée of thofe precautions
which ought to be taken, have often caufed more

1 mis-
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misfortunes and lofs than the moft contriving ma-
lice: 1t 1s therefore of great importance that
thefe facts fhould be univerfally known, that

public utility may reap from them every poffitle
advantage.

In addition to the foregoing paper, we think it proper ‘to
obferve (wgfa;‘t}ie:amhor of it appears not to have known)
that the }amp~black which occaﬁoncd the burning of the Ruf- '
fian fngatc, mentloned in. p. 425, was of a wegetable kind,
prcpared frox;%‘f*h.
It appeared, by fubfequent experiments, made in London,

that a mixture of oil and animal lamp-black, fuch as is com-

,_"okc of fir, or other refinous vegetables.

monly ufed here, would not take fire {fpontaneoufly ; whereas,
a fimilar mixture, made with the fore-mentioned vegetable
]amp-'bl;a(:k, fome of which was procured from Ruffia, for
the fakené‘f\‘;xperiment, never failed to inflame fng‘ .o burn

with great violence.

END OF VOL. II.
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