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No. I.
Critique on the Character and Writings of Sir George
Wheler, Knt . as a Traveller ; in a Letter to the Rev.
F . Wrangham.
My dear
The

Wrangham,

news that you are about to publish a Memoir of Sir

George Wheler, by so eminent a scholar as Dr . Zouch, is
as gratifying to me and to all your friends in this University as
it will be to the literary world in general. There is not per¬
haps any part of English biography so destitute of information
as that which relates to this accomplished, amiable, and I will
add, illustrious traveller. Very little more at present is known
concerning him, than what we gather from the narrative of his
' Journey into Greece,’ published after his return, first by his
companion Dr . Spon, of Lyons, and subsequently by himself.
You ask me to state my opinion of his merits as a traveller,
and the character which I had formed of his writings, from my
own personal observations, after comparing his descriptions
with the places and many of the objects referred to upon the
spot. I shall do this with the greatest willingness, because,
during my travels in Greece, I had Wheler's book often in my
hands : and I regret very much that, when I visited Jerusalem,
I was not provided with the curious little tract upon the
“Primitive Churches” published by him after he became
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Prebendary of Durham; a work* now become rare, but ad¬
mirably calculated for aiding the researches of travellers, who
may wish to compare the present appearance of the Church of
the Holy Sepulchre with the account given by Eusebiusf of
the original structure.
Respecting the merits of Wheler, as a traveller, there can
be but one opinion among those who have had an opportunity
°f judging . That he was diligent in his researches, intelligent,
faithful, a good naturalist, and a zealous antiquary, cannot be
disputed. That he was profoundly learned, will perhaps not be
so readily admitted. It may be said, that for the erudition dis¬
played in his book of travels, he was mainly indebted to his
companion Spon; a charge easily urged, and after all not so
easy to be proved. Wheler confesses, that he copied into his
work some passages as he found them already published by his
fellow-traveller :J but the facts, to which those passages relate,
may have existed previously in his own Journal ; and, with
regard to the erudition by .which they are accompanied, the
later writings of Wheler sufficiently prove that his literary atattainments enabled him to supply every illustration of this
nature.
The characteristics of the man, as gathered from the view
of him afforded by his writings, seem to have been mildness
and piety. That ardent love of his country, which in almost
* ‘ An Account of the Churches or Places of Assembly of the Pri¬
mitive Christians , he. by Sir George Wheler, ’ Lond . 1689.
t De Vita. Constant . Lib . 3.
I “ What I find Monsieur Spon hath omitted , I have supplied ; and
on the other side , what material things I found I had neglected in my
own Journal , I added out of his book , if I well remembered them.
When I met with any things to be mistakes , I have as freely corrected
them , and in dubious criticisms I have given my own opinion and
reason .”—Journey into Greece, Preface, p. 3. Lond. IG82
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every English traveller is increased by the privations sustained
in foreign territories, and especially when he beholds the state
of oppression and degradation into which the inhabitants of the
East have fallen, is remarkably conspicuous in Wheler. Upon
his return to his native land, he breaks forth in exclamations of

gratitude to the Supreme Being,* “ who had placed the lot of
his inheritance in a land that he had blessed and hedged about
for himself; where nothing is wanting to supply the defects of
frail nature ; where every man’s right, from the prince to the
peasant, is secured to him by the protection of good and
wholesome laws.” To feel the truth of this in its full force,
and to be made duly aware of the advantages possessed by
Great Britain over every other nation upon earth, it is only
necessary to know what the condition of society is in other
countries, and how their governments are administered. Al¬
luding to his own pious habits of reflection “ upon the various
events of things, and the phenomena of nature,” and foreseeing
that there were some to whom this serious turn of nrind would
not be pleasing, he says
“ As to men of this irreligious tem¬
per, I make no other answer, but that I designed to write as a
Christian traveller and philosopher ; and if my book be unac¬
ceptable to them, because it savours of my religion, they may
leave it (as they do their Bibles) to others, who will like it
better upon that account.” What the effect was of such
habits upon a temper naturally amiable, appears in the account
which he has given of his state of mind, after being deserted
by his companion Spon, the day of their separation at TurcoChorio. I
remember being much struck with the passage,
having had the satisfaction of reading it upon the very spot
where they parted :—“ Thursday, the ninth of March,J being
* Journey into Greece, p. 482. Lond . 1682.
f lb . Pref . p. 3.
1 Journey into Greece , p. 463 . Lond . 1682.
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separated from my companion, 1 left Turco- Chorio, bending
my course eastward to go to Thalanda. The first thing that
diverted me in that solitary condition was, that I soon found
myself on a long straight way, fortified with a deep ditch on
each side, leading to certain hills which I saw a good way off
before me. This I took as a good omen, portending success
to my undertakings : it seemed to admonish me, that Lshould
not fail to be guarded by God ’s good Providence, so long as
I travelled in the straight way of virtue and true piety to my
heavenly country, which is on high.” Some of Wheler's dis¬
coveries in Greece, although nearly a century and a half has
elapsed since they were made, have not even yet been duly re¬
garded. One of the most remarkable, as illustrating the ancient
history of that country, was his finding the splendid remains
of the Isthmian town, where the Isthmia were celebrated;
I own not noticed by Mentette in the work which he subse¬
quently composed for the French Encyclopedic,* nor men¬
tioned (as far as I am informed) by any writer upon ancient
Geography. Modern authors indeed, with the exception of
Wheler, seem not to have been aware that any such town
existed; and after the description which he has given of the
place, and the remarkable inscription which he found upon
the spot and published in his Travels,'!' such has been the
oversight or neglect of the travellers who have followed him,
that we have no account of any one of them having visited
those ruins. Chandler even ventured to assert, that " neither
the Theatro nor the Stadium were visible.”J I arrived upon
* Encyclopedic Mcthodiquc, Geographic Ancienne, par M. Mentette,
&c. 3 vols. 4to, Paris, 1792.
f Chandler says the marble has been removed, and is now preserved
in the Museum at Verona. The inscription begins Oeoic Ilarpiolj iecu ry
(See Wheler ’s Journey into Greece, &c. p. 438.
HarpiSi, k. r.
J Travels into Greece, p. 243. Oxford, 1776.
Lond . 1682.)
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the spot in 1801, and found every thing that Wheler had said
fully confirmed, in a view of the place. The Theatre remained,
facing the Port Schoenus; together with the Stadium, and the
ruins of the Temple of Neptune, upon an area two hundred

and seventy-six paces in length and sixty-four in breadth.
Many other reliques of the most magnificent buildings were,
also, scattered about in promiscuous disorder. Among these
ruins, the peasants of the neighbouring villages of Hexamillia
discover ancient medals of almost all the States of Greece;
nor is there perhaps any spot in the whole of that country,
which would better answer the purposes of making excavations
in search of antiquities. Since my return to England, I have
constantly endeavoured to direct the attention of travellers
towards those ruins ; but even the site of them is not yet laid
down in any other map than in the diminutive sketch prefixed,
as a vignette, to the chapter of my Travels in which those
ruins are described.* A topographical chart of the whole
Isthmian territory is much wanted, in order that the situation
were celebrated, and its
of the town where the Isthmia
relative position with regard to Corinth and the other cities of
Peloponnesus and Achaia, may be assigned for the ancient
geography of Greece.
Other obligations due to Wheler are better known. The
valuable additions made to Natural History, by the number
of rare plants described in his Travels, need not be enumerated;
because there is hardly any work of general Botany, in which
his name and discoveries are not commemorated. His Geo¬
graphical observations were highly valuable in the time when
they were made. Before the appearance of his work, there
was not a map of Attica upon which the smallest reliance for

accuracy could be placed.

He was the first traveller in

Sec III . 18. p. 741 . 4to edit . Lond . 1814.
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adopted the practice of taking a mariner’s needle
observations
of the relative positions of places, and thereby reducing those
positions into triangles. “ Although,” said he,* “ this be but
an ordinary rule in surveighing, yet in those countries where
from a mountain one may see twenty, thirty, forty, and fifty
miles about, it may prove of more use and certainty than all
the rest of the geographical art of longitudes in the world.”
The stile of his narrative possesses the quaintness charac-teristic of authors, who wrote ,English prose in the seventeenth
century, and sometimes to a degree that reminds us of his
predecessor George Sandys; as , for example, when in de¬
scribing the Cameleon he says,h “ One that £ opened had
guts .”
The “ Sculptures” as he terms the Copperplates , intro¬
duced into the text of the different pages of his narrative are
wretched performances, seldom bearing any resemblance to the
things they were intended to represent ; with the exception only
of the plants and medals which he has figured, and these are
better done, considering the time when they were engraven.
But as it is not my intention to point out the defects of his
work, I shall pursue this subject no farther ; being actuated
only by a desire of rendering a just tribute of acknowledgment
to a traveller, who at so early a period offering an example to
his countrymen, voluntarily engaged in an enterprise of fatigue
and danger, “cupidine
veteres
locos et fama ceGreece, who

to the tops of mountains for the purpose of making

LEBRATOS NOSCENDI .”

I remain, my dear Wrangham, &c. &c.
EDWARD DANIEL CLARKE.
Cambridge, June 11 , 1819* Journey into Greece, &e. l’ref. p. 3. Lond . 1682.
f Journey into Greece, p. 24S1-
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No . II.
Dr . Clarke was no politician ; but he was a great admirer
of Eloquence in every department of it ; and we regret that
this letter, which, it is remembered, closed with an animated
and singular representation of Mr , Pitt ’s speech, should be
now a fragment.
“ Committee Clerk’s Office, House of Commons,
One o’Clock, p. m. 1803.
“ Dear Otter, —How I must economize this paper ! The
physicians and my friends all pronounce me mad ! I jumped
out of my sick-bed this morning, determined to be present at
the most important debate this country ever knew ; and came
pale and panting to the House of Commons. Never was there
such a sight. I was here so early as eleven ; but from eight
o’clock people have been waiting, and will wait, standing on
the cold pavement, till five; for the gallery is not to be opened till
after prayers, and constables guard all the avenues. You have
no idea of the mob, among which are many people of dis¬
tinction, already hungry and tired, standing with a scrap of a
pamphlet, or reading over and over advertisements in the
papers .. I ’ll answer for it they will not get away before to¬
morrow’s sunrise. How is it then, I sit here at my ease; for
such waiting and squeezing would have killed me. is
gone to Epsom . I sent the boy in ; but went alone to
E . Stracey, in Fludyer-street, who brought me, snug, to sit
grinning in his office, which opens into the Lobby of the House
of Commons ; so, the moment the Speaker comes, I shall
demande la parole of the door-keeper, and strut in with the
Members , as shaky and diaphotious as a jelly, and fit to pass
for a specimen of crystallized Quinsey. In the mean time,
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of Stracey’s office window, I have begged this large piece of
paper of one of the clerks, and folded it in true official mode,
that you may be epistolized.
“ Considering the debate that will ensue to-night, as the
most extraordinary in all its consequences and characters, that
the history of the Nation of Europe will ever record, I shall
send you the paper that gives the respective speeches with the
greatest fidelity. I never was prepared for higher interest, in
any discussion, public or private. The events within the few
last weeks have been all astonishing, unaccountable : things
that could not be foreseen ; and we are now to hear the greatest
orators the world ever did, or perhaps ever will know, decide
whether Britain or France is to hold the first rank among the
nations. The ears of all Europe are open , wide, expanded ;
eagerly waiting to hear what will be said this night. Perhaps
the event may be looked to ; but it is a discussion so singular,
so open to the display of talents, of patriotism, of intrigue, of
masterly policy, of all the passions, and all the arts, and hy¬
pocrisies, and contrivances, and ambition, and genius of man.
Who would not be present on this night, even if he lived not
to reach another ? I know well what is thought of England on
the Continent ; how, in the midst of all their pretended ridicule
and contempt of John Bull, is couched terror, and respect,
and watchfulness ; and how eagerly they wait for news of
what passes in the minds of Englishmen and the decisions of
our senate. Now then, all awake and gaping, and wondering,
how will they look to the result of this night ! It is no longer
Bonaparte , but John Bull, who is to give peace or war to
Europe . Bonaparte , who in a few short months has let him¬
self down in the broad parachute of public opinion, from a
height greater than any human being ever attained before.
Who shews that he is not only mere man, like other men, but
not to look any longer at the black walls and smoky tiles out
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a little, little, little, mau ; once the wonder, now the sport even
of fools. When seen at a distance, an awful countenance—
when examined near, a brick.”
“ Tuesday morning.
“In the middle of this analysis of Bonaparte, came in
E . Stracey, to tell me, a Member would conduct me through
the House to the Committee-room. By this means I had the
choice of a seat in the gallery, and sat in front during the
debates. But when the mob broke in, such a scene ensued as
was never beheld in the House of Commons before. I find
all the reporters of the Papers were thrown out, and you will
see in the Morning Post the history of the Committee scheme.

I have been to the editor, and offered to give him Pitt ’s
speech, but he says the proprietors of all the Papers are
determined to give the debates no more if the order is not
taken off. The debate is not yet over ; it is postponed to this
night. I staid till the middle of Gray’s speech, and came away.
The impression made on me by Pitt ’s amazing eloquence
made all the rest appear stuff and nonsense.
“ The Debates were opened by Jekyll’s asking ministers
for more official papers, and Lord Hawkesbury assured
him there were none. Then Lord Hawkesbury began to
explain the conduct of Ministers since the Treaty of America,
in a long speech. He was followed by Mr . Erskine in a
speech which kept the House in laughter. Then rose Pitt.
I have heard him upon almost all the great occasions in
which he has shone, but never was his eloquence so powerful.
At first, out of hisusual way, he was full of fun, and ridi¬
culed Erskine and Bonaparte with wonderful effect; then in
a most solemn but beautiful address to the passions, he called
upon the House for their-
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No . Ill

.

The Author has noticed in more than one place of these
memoirs, the eagerness with which Dr , Clarke always hastened
to direct his philosophical discoveries, whether more or less
important, to some private or public benefit : and the follow¬
ing letter will shew that he was still, in this predominant
feature of his character, the same person who, when a
child, so anxiously brought from Surrey to the old women
at Uckfield, specimens of prepared reeds to save their
candles.
“ August \ 0, 1813.
“ My dear Cripps,—A letter from Tennant came in your
parcel. Have you seen him ? A hint that he gave me, as to
the constituents of the instantaneous lights, has enabled me.not
only to make out the whole process ; but also to discover a
great improvement in making them : and the first use I design
for my chemical conjuring box is to send it to you, to stand
during summer upon your writing table, that when you want a
light, to seal a letter, your old companion may excite it for
you, and make you sometimes remember him”
'T O ' . I

“ August 22 , 1813.
“I send you with this a specimen of the further im¬
provement I have made in the Promethean matches ; and
I think they will surprise you. Get your little bottle entirely
cleaned out, and make the apothecary drop in enough sul¬
phuric acid just to reach with a match, like ink at the bottom of
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a wedgeyvood inkstand; dip one of these matches in— lake out
the match quickly ; because too much acid puts out the tire.
On this account the London people use bottles containing a
sop of Asbestos, acting like a sponge ; but 1 have found out
their entire secret. Mr . Watson, chemist, of Cambridge, has
applied to me to give the recipe to him ; but I have given it
to my man Johnson ; who supplies all the shops in Cambridge
with matches at half the London price. You will find mine
to be better than those made in London. And the acid which
your bottle will contain will last good for four hundred matches
before you need alter it, and then a drop of the acid is all that
will be required ; only take out all the pounded glass, as of
no use.”
“ Trumpington , Sept.

7,

1813.

“ I have now brought my matches to perfection; and far
beyond the London manufacture ; as you will see by the
enclosed. Johnson will make a tittle fortune by them.
He sells them by thousands; and it will help him to pay
for his wife’s confinement and furniture. With 2s. Qd. of
materials he makes as many matches as he sells for eight
shillings; and he literally earns during his leisure hours at the
fate of five guineas a week. He is beginning now to send
them to London . All this came of a few words let fall by
Tennant ; although Tennant does not know how they are
made. I discovered the secret ; and if you will come here, I
will not only teach you to make them, but set you to work in
good earnest ; and it is a most amusing job.
“ Please to observe, as to your bottle : it must be cleaned
out now and then ; and when made quite dry by thrusting in a
point of blotting paper, drop in some fresh sulphuric acid ;
VOL . II .

2 D

398

APPENDIX.

taking care always that the fluid never rises above the bottom
of the fountain.
“To prevent awkwardness I have made it almost impossible
for any one to fill the bottle higher than a . b. Yet some inge¬
nious amateurs were trying the other day to force the acid up to
c. d.; the consequence of which almost always is, that a drop
of sulphuric acid, as black as your hat, falls from the point of
the match in burning.
“ You see it falling ! take care it does not drop upon Char¬
lotte’s petticoat, or your pantaloons! It is always best to hold
the ignited match over a small saucer. The London people
make use of Asbestos to prevent this. If you can get a little
very fine cotton-like Asbestos, you may take a small phial,
with a glass stopper, and thrust in a very, very small quantity
lightly, so as to lie puffy, and then drop in as much sulphuric
acid as it will suck up, without letting any flow about the
bottle. Then , my stars ! how your matches will kindle !”

“ Trumpington , October 21, 1813.
“ The birth of my seventh son interrupted the little
parcel I have now .sent. You will see by it that I have
brought my work to great perfection ; insomuch that Mr.
Watson, the chemist at Cambridge, has entered into a partner¬
ship with my servant for the concern, as wholesale agents;
and supplies all the towns in England with the appa¬
ratus. Every article of it is prepared under my roof ; and
Johnson will earn enough by it to educate his little child.
“ The most extraordinary part of it you will find in the
bottle ; a newly discovered acid; which instead of turning black
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by the action of combustible bodies, like the sulphuric acid,
actually becomes by use more and more transparent. When
you light your matches, it is best only to touch the acid, for
the ignition is so very powerful, that if immersed in it, the
match will sometimes light in the fountain, and fill your little
bottle with smoke. The printed paper I have drawn up for
Watson ; but do not mention the author.”

2 d2
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No . IV.
The early passion of Dr . Clarke’ for Gray’s poetry,
which has been already noticed, never faded during his whole
life ; and it was a great delight to him in the latter part of it
to think, that the public taste was fast veering round towards
his own.—The fragment quoted in the letter which follows,
will be found in Mr . Matthias’s edition of Gray, which, on
account of its great price and size, is unfortunately but little
known.
“ Cherryhinton , May 15, 1814.
“My dear Otter, —My Lectures are again concluded; for
the eighth year. I made my conge yesterday ; after lecturing
for an hour and a half, stans pede in uno. As a parting
gift, I exploded a whole battery of hydrogen ;and then gave
them, to their utter astonishment, the description of a descent
into the mines, by whom, do you think ? aye, by whom ? you
might guess for a month in vain ! Ey our poet G ray, in
some unpublished lines, written by him at the age of 22, ana
which I ventured to improve on a little ; but mum! as to
that : here they are.
1Through subterraneous passages they went,
Earth ’s inmost cells and caves of deep descent;
Onward they pass, where ripening minerals flow,
And embryo metals undigested glow;
Where gems break through the night with glittering beam,
Or paint the margin of the costly stream;
All stones of lustre shoot their vivid ray,
Or mix attempered in a various day:
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There the soft emerald smiles, of verdant hue ;
There rubies flame wilh sapphire's heavenly blue ;
The diamond there attracts the wond’rous sight,
Proud of its thousand dies and luxury of light !’

“ I desire you will observe the singularly classical accuracy of
‘There rubies flame ;’ the ruby being the avOpa% of Theo¬
phrastus . This is always the case with Gray ; in every word—
in every thought —in every inch—( as they say at Cherryhinton)
—a scholar and a poet.”
The following letter of Mr . Gray, to Mary Antrobus, is
found in a curious collection of autographs, made by Dr.
Clarke in the latter part of his life, and is thus noticed by him :
“ Gray, whose rising fame, augmenting with every succeed¬
ing year of rny life, has finally triumphed over false criticism
and the envious assaults of his contemporaries.”
The letter itself will not be thought uninteresting. It was
written to Mary Antrobus, on the day of his presentation to
George III ., upon his appointment to the Professorship of
Modern History at Cambridge, and contains some traits highly
characteristic of the poet.
“ 29 tli July, 1768.
“ Dear Mary ,—I thank you for all your intelligence (and
the first news I had of poor Brocket’s death was from you),
and to reward you in part for it, I now shall tell you, that this
day, hot as it is, I kissed the King’s hand ; that my warrant
was signed by him last night ; that on Wednesday I received
a very honourable letter from the Duke of Grafton, acquaint¬
ing me, that his Majesty had ordered him to offer me this
Professorship ; and much more, which does me too much
credit by half, for me to mention it : the Duke adds, that from
private as well as public considerations, he takes the warmest

t
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part , in approving this measure of the king. These are his
own words. You see there are princes ( or ministers,) left in
the world, that know how to do things handsomely ; for I
profess I never asked for it, nor have I seen his Grace, before
or after this event.
" Dr . R . (not forgetting a certain lady of his), is so good to
you and to me, that you may (if you please) shew him my
letter : he will not be critical as to the style, and I wish you
would send it also to Mr . Brown, for I have not time to write
to him, by this post : they need not mention this circumstance
to others— they may learn it as they can. Adieu.
“I receive your letter of July 28 (while I am writing) .
Consult your friends over the way ; they are as good as I,
and better. All I can say is, the Board have been so often
used to the name of Antrobus lately, that I fear they may take
your petition not in good part : if you are sure of the kindness
or interest of Mr . A ., the opportunity should not be lost ; but
I always a little distrust new friends and new lawyers.
“ I have found a man, who has brought Mr . Eyres (I think)
up to my price in a hurry ; however, he defers his final answer
till Wednesday next. He shall not have it a shilling lower, I
promise ; and if he hesitates, 1 will rise upon him like fury.
Good night.
I am ever
“ Yours.
“ How could you dream that St—, or Hinchl — would ask
this for themselves? The only people that asked it were Lort,
Marriet, Delavel, Tibb , and Peck—at least I have heard of
no more. Delavel always communicated his thoughts to me,
knowing I would make no ill use of that knowledge. Lort is
a worthy man, and I wish he could have it, or something as
good : the rest are nothing.”
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No . V.

This part of Dr . Clarke’s correspondence relating to his
own health, and that of his family, in the last year of his life,
was mislaid during the printing of the first edition, and is
now subjoined.
“ Cambridge , Sunday ,

Sept,

23 , 1821.

“ My dear Otter ,—I feel that you know nothing of what is
going on, and, of all men, you ought to be the first informed.
You can have no idea of the trials I have gone through lately.
As my health grew more and more relaxed, I at last discovered
something very high in the left nostril, which totally obstructed
my breathing. It turned out to be a polypus, growing from
Laminae of the pituitary membrane, or rather ' os ethmo'ides.’
I was sent to London to Sir Astley Cooper, to have this
polypus extracted ; and he cut it out with marvellous skill:
but my deafness, which was at first relieved, not by the opera¬
tion, but by the journey, has returned , and is so increased that
you will hardly know your old friend.
“ The second act opens with the Cambridge fever in my
house, and all my poor children, with leeches upon their tem¬
ples, like false curls, or, as they are called, KILLEN . My
angel of a wife, to save whose life I would lay down ten
thousand such worthless lives as mine, having caught the
fever from nursing her sick children, is extended upon her bed,
in the seventh month of her pregnancy , having had eighteen
leeches upon her temples, and forty ounces of blood taken

404

APPENDIX.

away—twenty from either arm ; with her head in a state of
distraction. Wanting, from ill health, the little strength of
mind I have possessed in scenes of danger, I sometimes give
way a little ; but upon the whole, as you, my dear Otter , will
see by this letter, I have luff' d, and kept up to the wind ; as
you always induced me to do by your own example.
“ As to other matters, of my own affairs; they dwindle into
such trifles, compared with the safety of my blessed wife and
children, that I will say nothing of them . I have insured my
life in the Rock. There ’s for you ! Give my love to Mrs.
, and to all your family. I hope things will take a better
turn—but should they not, his “ will be done,” who gave me
every comfort, and who may take them from me without one
murmur on my part.
“ Your sincere old friend,
"E . D . CLARKE .”

“November , 1821.
“My dear Sister,—Of what possible use would it have
been, in disclosing to you the bitter slory of my distress:
although great has been my manifold care, yet equally great
has been the wish to conceal it from you. But now Death
no longer flaps his bat-like wings against my face, I may tell
you that I have narrowly escaped burying my beloved wife,
now nearly approaching to her confinement, and three of my
darling children. They were all attacked with dreadful fevei,
one after the other. It began in September , and has now left
them like so many walking skeletons. My dear Angelica,
with her head shaved, and blisters on her back, having lost
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forty ounces of blood from her arms. You may suppose what
iny sufferings have been ; nor will you wonder that I am now
the worst of the bunch . I managed nursing our blessed babes,

and their angelic mother ; but now that is over, I seem like a
water-logged ship, going down bodily. I cannot bear the least
noise ; my head swims— my loins ache, and my whole frame
is in a state of disorder. But my sufferings are trifling, com¬
pared to that which my dear wife and children have suffered.
The blessing of their recovery makes me think all other evils
nothing. Guess
my agitation, when one evening, my poor
servants entered the room where I was, saying, they “ thought
I ought to have some friend staying with me.” And when I
asked the reason, they answered, that “ they feared I was
deceived by the doctors, as they perceived the dear children
were drawing off!” DRAWING OFF ! Fortunately I had
no great faith in their prognostics, well knowing that old nurses
first get frightened themselves, and then endeavour to frighten
every body around them. The symptoms were indeed dread¬
fully alarming ; but they subsided, and my heart revived.
“ Fifteen years have passed, in which we wanted not even
an apothecary. My chubby brats were the talk of the whole
place, for health ; but then this fever. What a change ! I had
been to London, to Sir Astley Cooper, about my polypus,
when all this fell sweep upon me. Beaumorice, Walpole,
and Augusta failed. Horace , who was with me, in the midst
of it, did not catch the fever: Edward and Paget were luckily
at school. Good bye ! Love to my dear nieces, and kind
remembrances to Captain Parkinson.
“ Your affectionate brother,
“ £ . D . CLARKE .”
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“ My dear Sister,—Angelica is safe in bed, with a chubby,
black-eyed girl, as fat as a mole ! You can have no idea
what she has gone through, after all her illness. My house
is fairly beset, such is the interest excited among all ranks, for
a mother under such circumstances.
“ I have had a hard gale to contend with, my dearest Anne,
this year ; but I will not croak, now God has so blessed me.
Rents and tithes not paid—enormous expenses— and my wife
and children dying. Now they are safe, I care for nothing
else. But I had well nigh sunk. My love to your dear children.
Remember me most kindly to your valuable husband.
“ Ever your affectionate but weather-beaten brother,
“E . D . CLARKE .”

“ Cambridge, January 22 , 1822.
“ My dear Sister,—I still continue very ill, which must
explain to you the whole course of my silence. I received
your nice long letter from ‘ Dent-de-Lion, ’ and hope Captain
Parkinson is recovered. I went to Eton with my two sons,
Edward and Paget, —a great undertaking for me, and too great
in the present state of my health, being fit for nothing but to
go to bed. Upon my arrival, I received a note from James,
desiring to see me at Windsor Castle. I went up with my two
boys, and should have gladly accepted his pressing invitation,
and have staid u'ith him a day, but I could not. I set off from
Windsor almost immediately, and from Eton also the next morn¬
ing, to avoid invitations and botherations. I am now again in my
own nest, with my dear brats all bawling, and their angelic mother,
whom, alas ! Anne, you are destined not to know ; for sick
as I now am, I cannot go to Ramsgate. ‘ I cannot pass the
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Alps/ said the old maid in Hayley’s Tale . You once men¬
tioned a specimen of natural history. Could I but recover my
health, I "would not be thus unmindful ; but as I am, I can do
nothing. I beg you to believe, however, that I have not
forgotten your request. Adieu ! my dear sister.
“ E . D . CLARKE .”
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No . VI.
Such was the unfading nature of the playfulness and buoy¬
ancy of Dr. Clarke ’s mind, even to the latest period of his
life, that no subject, however serious (excepting always that of
religion), no degree of intensity in the pursuit, could prevent
him from indulging occasionally in light and fanciful repre¬
sentations of it to his friends, and this under airy form which
either accident or the humour of the moment might suggest to
him. Hence it happened that persons who did not know him
well, and who regarded him chiefly through the medium of
these ebullitions, were apt to form erroneous opinions of his
acquirements.
The following Verses, which are of the character I have
mentioned, are supposed to have been written about this
period :—
HERMES , TRISMEGISTUS , AND CHORUS OF GNOMES.
HERMES.

December is the season,
When bitter blasts are blowing:
Invoke then rhyme and reason,
Where crucibles are glowing.
SYLPHS.

See the Chemists take their stand ?
Each his forceps in bis hand 1
Now’s the time, ye jolly fellows,
Briskly ply the double-bellows!
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See the inward white heat gleams,
Brighter than Aurora’s beams!
Now’s the time for incandescence!
Now’s the time for phosphorescence!
Now’s the time for sublimation,
Bounces, bangs, and detonation,
Flames and fumes, and calcination !
All that gladdens expectation !
Thus while bleak December lasts,
Careless of its wintry blasts,
Edward Daniel, Holme, and Lunn,
Wage their Trismegistine fun ;
Round about the cauldron go,
Sharing joys which Chemists know!
HERMES.

Let your metre now be sweeter,
Saccharine as song can be:
Bid the Chorus set before us,
All the glories Chemists see !
Ch

orus of Gnomes, accompanied with musical Hydrogen tubes.

Oh for the joys,
the Crucible Boys!
The joy of all joys is the Crucible Boys!
We burn up our cares
Like a bundle of tares,
While sorrow sinks down in the Crucible Boys !
This hullabaloo,
Politicians may rue,
And pedants pour over their pages:
The Chemist alone,
True wisdom has shewn,
Wire deservedly ranks among sages.
Of

CHORUS.

Then oh for the joys
Of the Crucible Boys, &c.
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His Crucible tells,
1By magical spells,
That all things around him rejoice;
For he hears the great truth,
Of “ perpetual youth,”
Proclaimed by a chemical voice'
CHORUS.

Then oh for the joys
Of the Crucible Boys, &c.
Since “ life’s then ajest,”
And Death a mere test,
Where all men in Crucible lie;
Not a tear needs be shed,
For the Chemist when dead,
Who to live has been destin’d to die!
Chorus of Hermes, and all the Sylphs and Gnomes.

Then oh for the joys,
Of the Crucible Boys!
The joy of all joys is the Crucible Boys.
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No ; VII.
The Gas Blow-pipe, or Art of Fusion by Burning the
Gaseous Constituents of Water: giving the History of
the Philosophical Apparatus so denominated; the Proofs
of Analogy in its Operations to the Nature of Volcanoes;
together with an Appendix, containing an Account of
Experiments with this Blow-pipe.

PREFACE.

The

Public is already in possession of the principal facts

which have led to the history of the Gas Blow-pipe. The
different claims made on the part of the Chemists of this
Country and of America, as to the originality of the invention,
have rendered it desirable to remove a few existing doubts,
and to shew, by a summary memorial, the progressive steps
by which the philosophical apparatus, here delineated and
described, has reached its present state of utility. The follow¬
ing pages are not, however, so much calculated for a general
perusal, as they are for the inspection of persons already
versed in chemical pursuits, and well acquainted with those
parts of the detail applicable to the Gas Blow-pipe and to
the manner of using it, which might otherwise require expla¬
nation. To their candid examination this statement is parti¬
cularly submitted ; in the hope that a sincere desire ' to render
to every one his due’ will be found to have actuated the author
in all that he has said upon the subject.
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So far as the Sciences of Chemistry and Mineralogy are
concerned, a greater degree of inteiest has seldom been excited
than by the extraordinary instiument here denominated the
Gas Blow-pipe; and it is conceived that this interest is not
likely to suffer diminution bv shewing that in its principles of
action it bears a striking analogy to the nature of a Volcano;
exercising at the same time a degree of power in its operations,
which not only corresponds with the agency, but in some
respects perhaps surpasses the energies of ./Etna and
Vesuvius.

Cambridge,
January 19, 1819.
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THE

GAS BLOW-PIPE.

D iscoveries
in Chemistry, as of Science in general, are
often purely accidental. When they begin to excite notice,
in consequence of their important results, Philosophers lay
claim to them ; either pretending to have anticipated the acci¬
dental occurrence by their own previous reasoning, or by
maintaining that the circumstance of the discovery itself
originated in some suggestion made by themselves or by their
followers. This has been remarkably exemplified in the
history of the Gas Blow-pipe ;* the origin of which, as far as
relates to the burning of an explosive mixture of gases pro¬
pelled through a common aperture and from a common reser¬
voir, was entirely due to an accidental conversation held by
the author with the maker of a blow-pipe invented for other
purposes by Mr . Brooke.f The circumstances of this con* Called the Oxy-Hydrogen Blow - pipe , by Dr . Thomson and by
other Chemists ; meaning simply a blow -pipe in which the gaseous
constituents of water, after undergoing compression in a mixed state,
are propelled through a capillary tube , and exposed to combustion.
f The maker of this Blow - pipe was Mr . Newman, of Lisle Street,
Leicester Square; in consequence of which it received the appellation
of Newman’s Blow -pipe: it was, however , invented by Mr. Brooke,
as appears by his own account of it, 'in Dr . Thomson’s “ Annals of
Philosophy ” for May, 1816 . See p . 367.
VOL . II .
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versation have been elsewhere detailed :* but if it should be
asked how the maker of Mr . Brooke’s blow -pipe became
possessed of the information that the combustion of an explo¬
sive mixture might take place without explosion when propelled
through a capillary tube, the answer is obvious; this fact was
made known by the inquiry instituted respecting gas illumi¬
nation : and it is notorious to the whole University of Cam¬
bridge, that the same truth, upon which the whole depends,
was communicated by the late Professor Tennant, in his
Public Lectures, so long ago as the Spring of the year 1814.'jYet so little reliance was placed upon this information when
the proposition was made for burning a highly explosive
mixture of oxygen and hydrogen gases, that one of the most
eminent Chemists in Europe was decidedly against the mea¬
sure and even upon a trial being made, in consequence of
a consultation with Sir Humphry Davy upon the subject,§
the experiments were attended with so much danger, that the
author, who persisted in making them, narrowly escaped being
killed by the frequent bursting of his apparatus. It is evident,
therefore, that something more was necessary than this infor* See Journal of the Royal Institution , III . 105 . Art . xii.
f It was ascertained by the Professor and by Dr. Wollaston, during
an investigation which took place as to the probability of explosion in
gas reservoirs from a retrograde motion of the flame used for illumi¬
nation : but the discovery is due to the original inventor of gas -light.
J “ Sooner or later, ” said Dr . Wollaston, in one of his Letters to
the author, “ a retrograde movement of the flame will cause the
apparatus to explode :” and this prediction was verified , when all
thoughts of danger were laid aside ; the experiments having continued
without any aecident for a quarter of a year.
§ The application proposing the use of this explosive mixture for
Mr. Brooke’s Blow -pipe was made to Sir H . Davy, by the author, in
May 1816 . Sir Humphry ’s answer , in which he stated that he had
tried the experiment , arrived on July 8th, of the same year.
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mation, as applied to one of Mr . Brooke ’s blow -pipes, in
order to render the contrivance of any utility, either in Che¬
mistry or in the Arts ; namely, the Safety Cylinder afterwards
invented and adapted to it by Professor Cumming,* without
which the instrument itself is worse than useless. The author,
reflecting upon the situation in which he was placed during
his first experiments with this blow-pipe, when he was often
surrounded by his friends and by the members of his family;
especially when the explosions took place which he has before
described ;f has indeed reason to be thankful that both he and
they were so providentially preserved : it becomes therefore a
duty of gratitude to lay the greater stress upon that part of the in¬
vention to which, beyond all doubt, he is indebted for his present
safety. Had it not been for this circumstance, it would have
fallen to the lot of some other person to have written the
history of the Gas Blow-pipe, and to have rendered it rather
tragical than amusing.
The present observations relate to the Gas Blow-pipe as
used for burning a compressed mixture of hydrogen and
oxygen gases, when propelled from a common reservoir. The
first usage of these gases, in a state of mixture, as it was stated
* Rev . J . Cumming, M . A . Fellow of Trinity College, Cambridge,
now Professor of Chemistry in that University.
f See an acconnt of one of the explosions of the Gas Blow -pipe,
when the gaseous mixture was as highly compressed as possible , in
Dr . Thomson’s “ Annals of Philosophy ” for November 1816 . Upon that
occasion , Messrs . Macfarlane and Amos, both Fellows of Trinity
College, Cambridge, together with a servant , were present with the
author, and standing close to the apparatus at the time of the accident.
The reservoir for the compression of the gases , made of thick copper,
was torn in pieces ; and the fragments flew, with the force of cannonshot, in all directions , like the bursting of a bomb.
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upon a former occasion,* was believed to have been made by
Germany ; who employed for this purpose
a bladder to which a capillary tube was affixed. The author
received this information, upon report, after he began to write
the account of his own experiments ; but no one has since
laid claim to the experiment, nor does he now know whether
there be any truth in the rumour. He has been, however, the
more anxious to repeat it, because upon the truth of it depend
all pretensions to priority of invention. Dr . Thomas Thomson,
now Professor of Chemistry at Glasgow, made experiments
with the mixed gases, at Edinburgh, seventeen years ago ; but
was induced to abandon the undertaking, owing to the acci¬
dents which happened to his apparatus .! With respect to the
ayplication of hydrogen and oxygen gases to aid the operations
of the blow-pipe, when propelled from different reservoirs
through different apertures , by means of hydrostatic or other
pressure, this contrivance is as old as the time of Lavoisier.
The American Chemists lay claim to it, as their invention, in
consequence of experiments made, in 1802, by Mr . Robert
Ha re, junior, Professor of N atural Philosophy in Philadelphia;
of which an account appeared in Dr . Bruce ’s Mineralogical
Journal,J and also in the Annales de Chimie.%Much about
the same time, Dr . Thomson also carried on a series of expe¬
riments in the same way ;^[ and we have witnessed similar
experiments, for at least a dozen years, during the Chemical

an unknown native of

* See Journal of the Royal Institution , III . p. 105. (Note.)
t Of this, Dr. Thomson himself informed the author, in a Letter
dated April 9,1817.
1 Vol. I . No. 2. p. 97. (Note.)
§ See tom. xlv. p. 113. “ Memoire sur I’usage du Chalumeau, et les
moyens de I’alimenter d’Air,” c.&
V This is also stated in the Letter above mentioned.
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Lectures delivered in the University of Cambridge. The
combustion of the diamond was always thus exhibited : and in
America this plan is still pursued ; that is to say, the two gases
are propelled from different reservoirs, and through different
apertures .* But the intensity of the heat is incomparably
greater when the gases, after compression, are propelled and
burned in a mixed state ; because the due proportion necessary
for forming water is then constantly and equally maintained:
whereas an excess, either on the side of the hydrogen or of the
oxygen, not only tends to diminish the temperature, but if it
be much increased on the side of the oxygen, infallibly extin¬
guishes the flame.
As this method of aiding the operations of the Blowpipe
differs, in this essential particular, from every other hitherto
employed, it is that to which (with all the improvements since
made for insuring the safety of the operator) the name of the
Gas Blow -pipe

is now applied , and whose history it is the
author’s present purpose to relate. And this induces a second
part of the inquiry ; namely, what first suggested the propriety
of mixing the two gaises in the relative proportion for forming
water? because upon the observance of this proportion the

intensity of the heat mainly depends.f
* Mr . John Griscom, Professor of Chemistry at New York, who
visited Cambridge so lately as January 9, of the present year 1819,
and examined the author’s method of using the Gas Blow-pipe,
recommended the plan of different reservoirs, as that which he had
adopted for his own Lectures , and which he deemed preferable, on
account of its safety.
t At the same time it should be stated, as a curious fact, that pure
hydrogen gas , when highly compressed, and propelled through a
capillary tube, exhibits, during combustion, a very exalted tem¬
perature . The author has succeeded in fusing Platinum foil by means
of this gas: and the combustion of iron wire, by burning pure hydrogen
gas in this manner, is an experimenbalways attended with success.
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This circumstance was briefly stated in the first account
which the author published of his experiments with the Gas
Blow-pipe but the phenomena upon which it was founded,
highly interesting as they are, do not seem to have met with
that attention from scientific men to which they are entitled;
probably owing to the very short time usually bestowed by
scientific travellers amidst the scenes where such phenomena
are fearfully displayed. The author alludes to the phenomena
attendant upon volcanoes; the decomposition of water by
volcanic fire; the compression to which the gaseous result is
liable ; its subsequent combustion; the power of fusion it
exhibits ; and, lastly, the horrible explosions which take place,
whenever the whole of the compressed gas is exposed to
combustion. If this happen, whole mountains, as it is well
known, are blown into the air by the tremendous violence
of the explosion, which is heard to the distance of many
leagues, and the eruption ceases. But the minor explosions,
or detonations, taking place at the mouths of narrow apertures
in a volcano whence liquid rocks are ejected in the form of
lava, are such as to resemble the loudest artillery. In these
cases, a partial explosion of the gaseous mixture takes place;
exactly corresponding with the detonations which, upon a
small scale, are heard at the orifice of the jet of the Gas
Blow-pipe; and bearing about the same comparison to the
explosion of the gas reservoir, which the detonations at the
mouth of a stream of lava do to the explosion of all the pent
gas within the volcano. The Mountain Vesuvius , perhaps
better than any other volcano, may serve to illustrate what has
been here advanced ; because it is better adapted for exami¬
nation than ./Etna , or any other volcano where the crater is
remote from the syringes or jets through which the lava is
* Journal of the Royal Institution , III . p. 104.

APPENDIX.

419

propelled. Vesuvius , so to speak, is, as to its chemical
nature, in all respects a vast Gas Plow -pipe; corresponding,
in all its phenomena , with the appearances and effects, the
explosions and detonations, the heat and the light,* exhibited
by the apparatus which bears this name ; and differing from it
only as the mighty operations of Nature in the universe differ
from the puny imitations of the chemist in his laboratory.
During twelve years that the author has delivered Public
Lectures in the University of Cambridge, as it is well known
to persons who have attended those Lectures, he has constantly
thus explained the nature and effects of volcanic eruptions.
Without the agency of water and its decomposition, these
eruptions do not take place. Before any great eruption of
Vesuvius

, not only does the water disappear in all the wells

of Naples, Portici , Resina, and other towns at the foot of the
mountain, but even the sea retires ; and marine animals, aban¬
doned by their native element, expire upon the shore. When
the eruption took place which originated a new mountain three
miles in circumference, near to the antient Puteoli, now Puzzuoli, the whole of the Lucrine Lake became dry.t
If the
* There is no other way in which any idea can be given of the
intense light beaming from the source of a stream of perfectly liquid
lava, than by attending to the fusion of the most refractory substances
before the Gas Blow -pipe, which exhibits an emanation [of the same
kind of light , comparatively , as the light of a star to that of the sun.
t Sir W, Hamilton was inclined to doubt this circumstance ; per¬
haps not being aware of its being so usual a prelude to volcanic erup¬
tion . “ It is commonly imagined, ” says he, “ that the new mountain
rose out of the Lucrine Lake , which was destroyed by it : but in the
account (of the eruption) , no mention is made of the Lucrine Lake :”
he therefore proceeds to account for its disappearance by conjecture.
—See Sir W . Hamilton ’s Observations on Mount Vesuvius,c.&
p. 146. Lond. 1772.
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be converted only into steam, eruptions take place in
which steam, and boiling water, and mud, are ejected together.
Of this nature are the eruptions described by Pallas, as having
happened, under his inspection, upon the Cimmerian Bosporus,
or Straits of Taman. But if, under all the circumstances of
water

more exalted temperature and of the changes induced by
chemical affinities,* water be decomposed, and its gaseous
constituents exposed to combustion, the consequences will
obviously be similar to those which Vesuvius has often
exhibited, and to which the author was, during two years,
almost uninterruptedly, an eye-witness. The two subjects are
so intimately allied, that he may be excused for relating one
instance out of many others, when he had an opportunity of
verifying what he has now stated. In February of the year
179S, during frequent eruptions of Mount Vesuvius , Sir
William Hamilton expressed a wish to have one point ascer¬
tained, of which he had not been able to procure accurate
information ; i. e. “ whether the torrents of lava, at their
sources, exhibited the substances of which lava is composed
in a state of perfect or imperfect fusion .” The late Lord
Palmerstone, with many other of the English Nobility , and
the present Sir Charles Blagden, were then in Naples,
actuated by the same curiosity. It happened that a stream of
lava broke out near to the crater; and when this is the case,
the quantity of ejected matter being smaller, the danger of
approaching the source of the torrent is thereby diminished.
In this case, the only peril to be apprehended was from the
crater itself ; but the author, watching a favourable oppor¬
tunity ( when a strong wind carried the matter expelled from
the crater towards a different side of the mountain from that
* Such as those which result from the action of water on the metals
ingeniously supposed by Sir H . Davy.

of the earths, as
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whence the lava issued), left Naples, in company with three
other Gentlemen,* upon this expedition. They were accom¬
panied by the late Lord and Lady Palmerstone, first to the
Hermitage, and afterwards as far as what was called the
second crater of the mountain; after which they proceeded up
the cone of Vesuvius, and found the crater, at the summit, in
a very active state, throwing out volleys of immense stones
translucid with vitrification, and such heavy showers of ashes,
involved in dense sulphureous clouds, as to render any approach
to it extremely dangerous. The party ascended, however, as
near to the summit as possible ; then crossing over to the side
whence the lava was issuing, they reached the bed of the tor¬
rent, and attempted to ascend, by the side of it, to its source.
This they soon found to be impossible, owing to an unfor¬
tunate change of wind ; in consequence of which all the
smoke of the lava came hot upon them , accompanied at the
same time with so thick a mist of minute ashes from the crater,
and such suffocating fumes of sulphur, that they knew not
what course to steer. In this perplexity, the author called to
mind an expedient recommended by Sir Wm. Hamilton upon
a former occasion, and proposed crossing immediately the
current of the flowing lava, with a view to gain its windward
side. All his companions were against the measure, owing to
the very liquid appearance the lava then had, so near to its
source : but while they stood deliberating what was to be done,
immense fragments of rocks that had been ejected from the
crater, and huge volcanic bombsf w'hich the smoke had pre* The Hon . Henry Tufton, brother of the present Earl of Thanel;
the Hon . Mr. afterwards Lord Douglas; and Colonel Shutz, of the
Guards.
f These curious volcanic products are very common at Naples,
although rarely seen in this country among the different substances
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vented their observing, fell thick among them : vast masses of

and of other matter, rolling upon their edges, like enor¬
mous wheels , passed by them with a force and velocity suf¬
ficient to crush every one of the party to atoms, if directed to
the spot where they all stood huddled together . There was
not a moment to be lost : the author, therefore, covering his
face with his hat, descended the high bank beneath which the
lava ran, and, rushing upon the surface of the melted matter,
reached the opposite side, having only his boots burned, and
his hands somewhat scorched . Here he saw clearly the whole
of the danger to which his friends were exposed : the noise
was such as almost to prevent his being heard ; but he endea¬
voured, by calling and by gestures , to persuade them to follow.

slag

Vast rocks of indurated lava, from the crater, were bounding
by them, and others falling that would have overwhelmed a
citadel . Not one of the party would stir ; not even the guides

exhibited in Collections as being brought from

Vesuvius.

The

Neapolitans call them “ Vesuvian bombs,” “ Vesuvian drops,” and
“ Vesuvian tears they vary in magnitude, from the size of a sparrow’s
egg to the bigness of a cocoa-nut, and sometimes they are a great deal
larger. The author found several of them weighing from fifty to sixty
pounds. They have the form which matter in the most perfect state
of fusion assumes by cooling in its passage through atmospheric air,
and becoming hard before it reaches the ground. Falling in beds of
the Vesuvian ashes, the mass remains unbroken , and the entire form
is thus often preserved. It is pear-like ; although in some instances
more inclining to the form of an oblate spheroid. The surface is rough,
and rather porous : when broken, the interior is very compact ; but
there is generally a piece of more porous lava, as a nucleus, towards

the centre. These drops descend from the clouds accumulated over
the cone of Vesuvius, during its most violent eruptions. It is to be
remarked, that Ferber, in his Catalogue Saisonne of the Vesuvian
productions, does not mention these bombs.
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accustomed for hire to conduct persons over the mountain.
At last, he had the satisfaction to see them descend, and
endeavour to cross the torrent somewhat lower down ; where
the lava, # om its redness, appeared to be less liquid ; and
where the stream was narrower. In fact, the narrowness of
the stream deceived them : the current had divided into two
branches ; in the midst of which was an island, if such it
might be called, surrounded by liquid fire. They crossed over
the first stream in safety; but being a good deal scorched upon
the island, they attempted the passage of the second branch;
in doing which, one of the guides, laden with torches and other
things, fell down, and was terribly burned.
Being now all on the windw'ard side, they continued their
ascent ; the bellowings, belchings, and explosions as of cannon,
evidently not from the crater which
(
sent forth one uniform
roaring and deafening noise), convinced them they were now
not far from the source. The lava appeared whiter and
whiter as they advanced, owing to its intense heat ; and in
about half an hour they reached the chasm through which the
melted matter had opened itself a passage. It was a narrow
fissure in the solid lava of the cone. The sides, smooth,
compact, and destitute of that porous appearance which the
superficies of lava exhibits when it has cooled under exposure
to atmospheric air, resembled the most solid trap, or basalt.
To describe the rest of the spectacle here displayed, is utterly
beyond all human ability : the author can only appeal to those
who participated the astonishment he felt upon that occasion,
and to the sensations which they experienced in common with
him, the remembrance of which can only be obliterated with
their lives. All he had previously seen of volcanic phenomena
had not prepared him for what he then beheld. He had often
witnessed the rivers of lava, after tlieir descent into the valley
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of which were so suffocating , that it was with difficulty , and
only at intervals , a sight could be obtained of what was passing
below . It was evident , however , that the current of lava,
with the same indescribable splendour , was flowing rapidly at
the bottom of this chimney , towards the mouth of this chasm:
and had it not been for this vent, it is probable the party now
mentioned could never have , been able to approach so nearly
as they had done to the source of the lava. The
eruptions
from the crater increased with such violence , that it was neces¬
sary to use all possible expedition in making the remaining
observations.
Sir Wm. Hamilton entertained a notion , that large stones
cast upon a current of lava would make no impression;
inasmuch as it was always found to resist the weight of the
human body at a certain distance from its source . Fatal
indeed would have been the attempt to venture upon the lava,
anywhere near this spot . It is true that light bodies made
little or no impression , even at the source :* stones of five,
ten , or fifteen pounds in weight hardly sunk at all ; but bodies
of sixty , seventy , or eighty pounds , when cast in, were seen to
be muriatet of iron; but with such an excess of acid, that , at the time
of putting them into bottles with glass-stoppers, within the crater,
leather gloves were instantly consumed, upon coming into contact
with them.

* While the author was employed in making these remarks, some
of the party amused themselves in placing raw beef-steaks upon the
smooth surface of the lava; having seen the workmen in the Cornish
smelting-houses do the same upon the melted tin, and being provided
with meat and poles for the purpose. Much after the same manner
as upon the metal in fusion, the steak sometimes disappeared in¬
stantaneously; but if it could be recovered almost in the moment
when it came in contact with the lava, it proved exceedingly well
flavoured.
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form a kind of bed in the melted matter, and so float away
with it. A stone of about three hundred pounds in weight
had been thrown out from the crater of the mountain, and
remained near the source of the lava: this was raised, by the
party present, upon one end ; and rolled from the side of the
channel, so as to fall into the melted matter, which was so
liquid, that the stone gradually sank beneath the surface, and
disappeared ; becoming slowly invested with the substance in
fusion, and then subsiding to the bottom. To the eye, indeed,
notwithstanding its glutinous appearance, the lava seemed as
if it might be stirred, like honey or molasses ; and with a bar
of iron properly bent for the purpose at the point, some of it
might have been caught up, which, when being acted upon by
the air, would instantly have been converted into a porous
cinder or slag. When lava cools without being acted upon by
the air, it is never porous, but becomes a solid and very com¬
pact body. Of this the proofs are numerous ; the surface of
the lava consisting always, when cooled, of scoria, and the
inferior stratum of a compact stone. But a short time had
elapsed after making this experiment, when a mass of matter,
in perfect fusion, was ejected from the crater, to a considerable
height in the air; whence descending upon the cone, it fell so
near to the spot where the party now stood, that, running
towards it, they found it flattened out and splashed into frag¬
ments which were more than red-hot. One of these pieces,
being kicked before them, in their descent from the source of
the lava, until it became cool, was brought away, and proved
to be a mass of scoria, exactly resembling the substance which
covers a stream of lava when it has descended to any distance
from its source ; at which time the whole current, as it is
impelled by the melted matter below, moving slowly onward,
resembles nothing more than a rolling heap of cinders from an
iron-foundry.
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The eruptions from the crater were now without inter¬
mission: and the danger of remaining any longer near this
place was alarmingly conspicuous. A huge mass, cast to an
immense height in the air, seemed to be falling in a direction
so fatally perpendicular, that there was not one of the party
present who did not expect to be crushed by it : fortunately,
it fell beyond the spot on which they stood, where it was shat¬
tered into a,thousand pieces ; and these, rolling onwards, were
carried, with great velocity, far into the valley below. Not
more than five minutes had elapsed after this accident, when
the whole surface of the cone of Vesuvius near the source of
the lava, which the party had rapidly quitted, was entirely
covered by a shower of stones from the crater. The object
of their undertaking had been, however, satisfactorily accom¬
plished : it had been fully ascertained, not only that the lava
issued from its source in a state of perfect fusion, but that this
fusion was due to that exalted temperature which an explosive
gaseous mixture, after the utmost compression, exhibits during
its combustion. That this gaseous mixture results from the
decomposition of water, is also evident ; consequently, to
imitate the power of fusion exhibited by a volcano, nothing
more was necessary than to burn the gaseous constituents of
water under similar circumstances: but here was the difficulty.
Every clap of thunder in the atmosphere is sufficient to prove
what the consequences are, where the gaseous constituents of
water, when in a mixed state, become ignited, even by an
electric spark : and who would venture to communicate flame
to such a mixture, under compression, for purposes of expe¬
riment ? The experiments which took place under Lavoisier
at Paris, and all over Europe, for the composition of water,
were an approximation towards it ; because these experiments
first proved that the gaseous constituents of water might be
used to aid the operations of the blow-pipe. It was then, in
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fact, first made known, that the two gases, when burned
separately, and propelled from different reservoirs, through
different apertures, by hydrostatic pressure, towards one point
(which was the method afterwards pursued by Professor Hare,
in America )' , exhibited a degree of temperature capable of
of the diamond ! There¬
effecting the combustion
fore, if it be requisite to trace the invention of the Gas Blow¬
pipe to the first principles which led to the whole of the con¬
trivance, it is to these discoveries of Lavoisier that reference
should be made. As soon as the invention of Mr . Brooke ’s
Blow-pipe offered an easy method of compressing and pro¬
pelling one of the gaseous constituents of water, while the
other might be afforded by the combustion of a spirit-lamp,
the author, of course, as he has before acknowledged,* availed
himself of this apparatus ; but finding, as he before said, that
the heat was not sufficient for his purpose, “ because the
hydrogen was not afforded in its due proportion,”-!- he was
directed, by the maker of the Blow-pipe, to compress the
mixed gases, and burn them, upon the principle of gas
illumination, when propelled through a capillary tube. As to
the relative proportion between the two gases, after all that he
now has stated, and during twelve years has constantly repeated,
upon the subject of Volcanoes, at his Public Lectures before
the University of Cambridge, —is it necessary to ask, whether
he would hesitate to mix them in the proportion for forming
water

? That he did not hesitate , is evident ; because in

the very beginning of the earliest account which he published
of his experiments with the Gas Blow-pipe,% and in the very
first words of it, he mentions “ water as the combustible for
increasing the action of fire —and in a page almost imme* Journal of the Royal Institution , III . 105.
t Ibid . Ibid . 104.
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diately following,* he states the relative proportion between
the two gases which he had adopted ; namely, “ two parts, by
bulk, of hydrogen, and one part of oxygen.” If, in any
publication anterior to the article here cited, it can be made
to appear that the same proportion had been adopted by any
other person, he foregoes, of course, all claim to this part of
the improvement in the mode of using the Gas Blow-pipe.
Here , then, may terminate the detail of circumstances con¬
nected with the history of this valuable apparatus for Chemistry
and Mineralogy. The few remaining pages of this publication
will be appropriated to observations calculated to interest those
who have attended to the narrative of the author’s former
experiments , because, in their frequent repetition, some new
facts have been made known to him, some mistaken notions
corrected, and some doubtful points confirmed.
Among the new facts which the use of this Blow-pipe has
made known to the author, there is one of a nature so extra¬
ordinary, that its explanation will baffle the utmost research of
Chemical Science, in its present boasted state of advancement:
—it is this ; that refractory bodies fused in a charcoal crucible,
or suffered to fall, in a state of fusion, upon a piece of dry
wood, become coated with the highest degree of metallic lustre
which a metal is capable of exhibiting: yet this metallic lustre
is so far pseudo-metallic, that it disappears upon the action of
a file, being merely a superficial filmy investment of the sub¬
stance fused. One of the most eminent Chemists in Europe,
in a Letter to the author, calls this appearance “ infinitely
more deceptive than any thing of the kind he had before seen.”
A specimen of silica which had been fused upon charcoal,
and afterwards exhibited this pseudo-metallic lustre, w'as sent
to Dr. Bostock, then one of the Editors of the “ Annals of
* Jonrnal
VOL . II .

of

the Royal Institution , III . 107.
2 F
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Philosophy,” who ascribed it rather to vitrification , than to
the revival of a metallic body . And Dr . Thomson, also
Editor of the same work, received from a correspondent at
Lewes in Sussex, specimens with this pseudo-metallic appear¬
ance.* Where the results are of sufficient magnitude, being
guided by an axiom respecting true metallic lustre which is
mentioned by Dr . Thomson in his chapter on simple com¬
bustibles,” the test of the file immediately discloses the real
nature of the appearance rf but in cases where the most
minute globules, hardly visible but with the aid of a lens, re¬
main as the result of an experiment upon a charcoal surface,
the truth cannot be so easily determined . Hence the author,
in his own endeavours to revive metals before the Gas Blow¬
upon charcoal, may have been deceived by such appear¬
ances ; especially in cases where the seeming metallic lustre
remaiued permanent. Every experiment of this nature de¬
mands a careful repetition with the most judicious caution.
Another new fact, for which we are indebted to the Gas
Blow-pipe, is , that wood-tin, after fusion, per se, exhibits
metallic lustrej upon the action of the file, without any revival

pipe

* See an Account of the action of the Gas Blow -pipe upon Silica,
by Joshua Mantell, Esq . “ Annals of Philosophy , for April, 1818,”
p. 310 . Also Dr . Thomson’s observations upon the same subject.
+ System of Chemistry , vol . I . p. 313 . Lond. 1817.
XDr . Thomson, who examined it , says “ it acquires a colour nearly
similar to that of plumbago, with a very strong; metallic lustre .” (See
Annals of Philosophy for July, 1817 . p. 70 .) Dr . Thomson also adds,
that “ this circumstance of wood- tin acquiring a metallic lustre , when
fused , seems to decide a subject which has been agitated in this
country with much keenness . It was asserted by Dr . Hutton, and is
still maintained by his followers, that all granite has been in a state of
igneous fusion . From Dr . Clarke’s experiment , it may be inferred,
with considerable confidence , that the granite in which the ores of tin
occur has never been in a state of fusion .”— System of Chemistry, p . 71.
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of the metal; the tin still remaining in the state of an oxide:
thereby contradicting at once the axiom before mentioned,
and upon which a reliance has so long been placed ; namely,
that “ no substance exhibits a pseudo-metallic lustre to the
action of the file.” In this instance, the degree of density
which was hitherto considered as the peculiar characteristic of
metallic bodies, enabling them to reflect so great a portion of
light from their surfaces after being scraped or cut, is pos¬
sessed by a body which is known not to be in the metallic
state. Hence another conclusion may be deduced ; i . e. that,
independently of other tests, the action of the file cannot be
relied upon as a criterion of the metallic nature of any
substance.
Another new fact may also be mentioned here, although it
has been already alluded to in a note to one of the preceding
pages : namely, that metals, and among’them even platinum,
undergo complete combustion in the flame of pure hydrogen
gas.
It has been doubtted whether platinum, when it exhibits
what has been called “ combustion” before the Gas Blow-pipe
really enters into any combination with oxygen. Some have
thought that the dispersing results, during this supposed
“ combustion are either impurities, or minute globular par¬
ticles of the pure metal which have been driven off by the
vehemence of the^ebullition before the flame of the burning
gaseous mixture. There is an experiment which seems to
prove the contrary ; but it requires caution under other hands;
and therefore no other reliance will be placed upon it here,
than is necessary to call the attention of Chemists towards its
repetition. If, during the supposed “ combustion” of platinum,
a sheet of glass or of white paper be held below it, in such a
position as not to intercept or enter into contact with the

2 f 2
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drops of metal, exceedingly minute black particles may be
observed to fall upon it, like specks of carbon but
;
which
there is this reason for believing to be the black protoxide of
platinum; that if carefully collected and dissolved in nitromuriatic acid, and the acid with gentle heat evaporated
, anda
drop of distilled water added, and afterwards touched with a
glass rod dipped in muriate of tin, an orange-coloured preci¬
pitate will be visible. The author has exhibited this experi¬
ment, in the presence of his chemical friends : but as it is
difficult, owing to the interruption caused by the falling of the
melted metal upon the recipient, and also from the uncertainty
of collecting a sufficient quantity of the black particles, so, of
course, it is liable to failure.
Other results, respecting which doubts have been enter¬
tained by some of the Chemists of London, will be confirmed
whenever the Gas Blow-pipe shall be so conducted in the
metropolis as .to afford the same intensity of heat which has
afforded the results obtained in the University of Cambridge.
That this has never been the case, hitherto, is evident from all
the accounts published of the experiments with this blow-pipe
in London. The
fusion of magnesia could not be accom¬
plished at the Royal Institution, when
(
the Archduke Michael,
brother of the present Emperor of Russia, attended to witness
the experiments,) until the action of the flame of the com¬
pressed gases had been combined with the agency of their
powerful galvanic battery . Earl Spencer, who was present
upon that occasion, and who informed the author of the man¬
ner in which the experiment was conducted, was also present
in Cambridge when the same substance underwent fusion
before the flame, simply, of the Gas Blow-pipe, without any
other aid whatsoever. The danger of experiments with the
Gas Blow-pipe, increasing in proportion to the extension of
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tlie diameter of the jet , will always be a bar to any full dis¬
play of its powers, so long as Chemists continue to use the
instrument without the Apparatus necessary for securing the
safety of the operator ; and it is solely to a want of attention
to such precautions that persons have been unable to obtain
satisfactory results. Thus the decomposition of the barytic
and strontian earths has not once been accomplished in Lon¬
don;although the fact of their decomposition at Cambridge
be now' no longer disputed.* The main cause of the failure
with barytes in the metropolis has however been owing also
to another cause ; namely, that the trials have been very fre¬
quently conducted with a hydrate, instead of the pure earth.
From causes, which the author cannot explain, it is become
exceedingly difficult to obtain this earth in the proper slate for
exhibiting the revival of its metallic base . It has been,
however, so often exhibited to Chemists who have visited
Cambridge for the puirpose, that all doubt being removed
from their minds as to itss metallic nature , they have ventured
to explaiu the presence (of the metal in another way. Of this
an instance is mentioned! in a Letter to the author from Dr.
Thomson, dated July 4 , 1817. It contains,the following
remark : “ Dr . Paris, whom I have seen since his return from

Cambridge, is of opinion that the metallic coating covering all
the substances exposed to the action of your blow'-pipe is
derived from the iron held in solution by the hydrogen gas,
which he says you prepare from iron. Prepare
a little from
zinc, and try whether you obtain the same results.” The gas,
in fact, had been as often prepared from zinc as from iron ;
therefore the observation of Dr. Paris tended to confirm the
* Dr . Thomson, who examined the metal of barytes, as obtained
by means of the Gas Blow-pipe, has described it in the last edition of
Chemistry.
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success of the experiment, because it so decidedly admitted
the revival of the metal, by offering his testimony as to its
presence. But some remarks upon this observation of Dr.
Paris were made by a Chemist of the University,* at the time,
which will not here be out of place :, they are transcribed
literally from the Paper which this gentleman communicated
to the author upon the subject. He states,
] . “ That the most minute portions of iron, as of zinc,
may be detected by re-agents ; but that the fused barytes
yielded no traces of the presence of either of them.”
2. “ That if the metallic lustre were due to iron or zinc, it
would be permanent, and not so fugitive as scarcely to admit
of a minute’s examination; which is the case.”
3. “ That the combustion of iron, when exposed to the
burning gaseous mixture, is so instantaneous and perfect, as to
leave no possibility of a ‘film’ of iron remaining upon the
fused substance ; and the same remark applies still more
strongly to zinc.”
Another of the most beautiful experiments with the Gas
Bloze-pipe in Cambridge, but which has not been repeated
with equal success in Great Britain, is that of the combustion
and 'Volatilization of gold, and the deposition of its oxide
upon pipe-clay; exhibiting the most lively rose colour. This
experiment was described in a work before cited and as the
success or failure of it entirely depends upon the degree of
temperature to which the metal is exposed, so it is proper to
state that it requires the utmost intensity of heat which the
flame of the Gas Bloze-pipe has hitherto exhibited. Some¬
thing of the same nature had been effected by Foreign Che¬
mists ; but the results were less conspicuous, and doubts were
* Francis Lunn, Esq . of St . John’s College , Cambridge.
t Journal of the Royal Institution , III . p. 114.
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always entertained respecting them. Homberg observed that
gold, when placed in the focus of Tschirnhaus’s burning-glass,
was partly converted into a purple oxide ; and the truth of his
observations was confirmed by Macquer, using the very same
instrument.* By means of electricity, and by the action of
the galvanic battery, the combustion of gold has also been
effected; and it is almost superfluous to add, that in all cases
of combustion the metal is made to combine with oxygen :+
but the beautiful result here alluded to, and which seems to
be intermediate between the protoxide and the peroxide,% had
not, in any former instance, been successfully obtained.
Some curious experiments have also been made respecting
the specific gravity of gold when alloyed with platinum, and
the colour of the former as affected by the presence of the

latter. When pure gold is combined with platinum in the
proportion of 64 of the gold to 8TVo °f platinum, the colour
of the gold is not altered ; but the specific gravity of this
alloy equals that of the purest platinum.
Another application of the Gas Blow-pipe, which may
greatly enhance its value in the eyes of Chemists, is, that of
using it as a means of detecting the colours of the oxides of
metals, in cases where those oxides have not yet been other¬
wise chemically obtained and examined; serving as a guide to
the Chemist, in his researches after those bodies. Thus , for
* See Dr . Thomson's Chemistry , vol . I . p. 484. Lond. 1817 . Also
“ Diclionnaire de Chimie,” II . 148.
+ A most remarkable fact is however stated by Dr . Thomson {ibid.
p. 485 .), who says, that when Van Marum made electric sparks from
the powerful Teylerian machine pass through a gold wire , suspended
in hydrogen gas, and other gases not considered as being capable of
supporting combustion, the combustion of the gold was effected.
I An intermediate oxide was supposed by Berzelius to exist, and
to constitute a component part of the purple of Cassius . Ibid. p. 487.
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example, by experiments made with the Gas Blow-pipe, vw
learn that one, at least, of the oxides of calcium has a purpe
hue
and that the same may be said of magnesium and (f
strontium .-]- The oxide formed by the combustion of thj
metallic base of barytes is remarkably distinguished from eitlnr
of the preceding oxides, by its chrysolite green colour .;}; T*
mention other results were only to recapitulate the account!
which the author has elsewhere already published.
A few words respecting the mode of using Professor Cumming’s valuable addition to the Gas Blow-pipe; namely , tin
Pneumatic or Safety -Cylinder; will now conclude all tha
the author wishes to add upon the subject of the Apparatus
This part of the Apparatus is represented as a Vignette to tin
Preface . In the Frontispiece,\ its situation is pointed ou
immediately under_/ig\ 5, where the top of it, containing win
gauze, appears ; and where one extremity of the tube of tin
jet see
(
5, 6 .) is screwed into it.
In the Vignette to the Pie
face, the safety-cylinder is seen as when it is taken out of tin
reservoir. A . shews the cap containing the wire gauze
B . the stop-cock; C . the mouth of Dae jet; C . D . the lengtf
and volume of the flame ; E . the interior of the cylinder,
shewing the height to which the oil ought to rise, when poured
into it ; F . a valve, at the bottom of the cylinder, communi¬
cating with the gas reservoir in which the mixed gases undergo
compression ; x. y. a wire gauze over the valve F . When¬
ever the flame C . D . has a retrograde motion towards A. a
pretty smart detonation will be heard by the operator, owing
to the explosion of the gas within the chamber E . It will
* Journal of the Ro3'al Institution , 111. p. 108.
f Ibid . p. 109 .
%Ibid . p. 120.
§ For the Frontispiece and Vignette, referred to above, see the
original edition of the “ Cas Blow -pipe.”
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then be necessary for him, first to close the stop-cock B . ; and
afterwards, by opening it, and applying his ear to the apparatus,
to ascertain, by the bubbling of the oil, whether this fluid be
still within the cylinder ; because, in violent detonations, it is
sometimes forced through the valve F. into the reservoir; in
which case, there. is always a probability that the next retro¬
grade movement of the flame will cause an explosion of all the
gas within the reservoir, and burst the main chamber of the
Blow-pipe. But even in this case the operator will be pro¬
tected from all chance of danger to himself, by means of the
Screen represented in the Frontispiece; as the author has
proved in more than one instance, when, owing to his per¬
sisting in his experiments after the oil had been expelled,
accidents of this kind ensued. When the safety-cylinder
was first adapted to the Gas Blow -pipe , water was used
instead of oil, to interrupt the communication between the
chamber E . and the main reservoir of the gaseous mixture;
and there are Chemists, in London, who continue to make use
of water for this purpose ; maintaining, that the ebullition of oil
is less distinctly audible, and that “ it tends to diminish the
intensity of the flame.” But oil is greatly to be preferred :
and it may be considered as a certainty, that if the intensity of
the flame be really diminished, it is due to other causes; either
to some obstruction in the tube or mouth of the jet, owing to
its not being properly cleansed after each operation ;* or to
* Not only the tube of the jet, but also the chamber of the safetycylinder, and of the reservoir, if necessary, should be carefully cleansed
where oil has been used, because it corrodes the copper. The tube
for the yet, at the least, ought to he -fa of an inch in diameter. It may
be made of copper, well bronzed, in preference to glass. Many of the
author’s experiments were, however, conducted with glass tubes of
TO'
an * nuh ' n diameter . For the fusion of large quantities of
platinum, cuttings of platinum may be used ; and these being placed
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some impurity, or want of due proportion, in the gaseous
mixture. When the hydrogen is prepared from iron, and the
oxygen from manganese, the author has always found that a
mixture of nine pints of hydrogen, added to four pints of
oxygen, will afford, by combustion, a much more exalted tem¬
perature than when the same gases are mixed in the proportion
of eight pints of hydrogen to four pints of oxygen; or two
volumes, by bulk, of hydrogen to one of oxygen. But,
adverting to the use of oil in the safety-cylinder, as a substitute
for water, it will be evident to every chemist, upon trial of it,
that the more tranquil ebullition of the oil will render his
situation the more secure ; because when water is used, the
whole chamber of the cylinder becomes filled with foam;
which is less likely to intercept the progress of explosion than
Water, moreover, propelled as
oil in a state of ebullition.
steam from the jet, is a serious impediment to the de-oxydizing
process ; whereas oil always tends to promote it. Many
metallic oxides are decomposed by oil at a boiling heat, and
some of the fixed oils absorb oxygen at the common tem¬
perature.* Hence the use of wax and tallow in reviving
metals from their oxides.
To conclude : the great barrier to investigation being
removed in the annihilation of infusibility by the extraordinary
powers of the Gas Blow-pipe; the utility of the instrument in

within a cupel, or within a cavity scooped in a piece ot charcoal, which
answers the purpose, perhaps better , the end of a copper jet may be
bent, so as to admit of a perpendicular instead of a horizontal direction
of the flame upon the metal. In this manner, half an ounce ot platinum
cuttings , sold as waste , at 5s. per oz. may with ease be melted into a
single globule or bullet , and afterwards rolled or drawn into wire for
many useful purposes.
* Aikin. Chem . Diet . vol . II . pp . 176, 177.
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analytical chemistry manifested ; and the safety of experiments
with this apparatus altogether established ;* the author has
only to recommend the use of it in a more particular manner
to the mineralogist, owing to the characteristical changes,
by which all mineral substances may be distinguished when
exposed to its ordeal . The most refractory bodies now
exhibit their peculiarities in fire as well as the most fusible;
and in viewing them , he . may call to mind the observation
the Lesbian; first the disciple of
made by Theophrastus
; who , in the Lec¬
Plato , and afterwards of Aristotle
tures which he delivered in the Lyceum at Athens, about two
thousand years ago , directed the attention of mineralogists to
’Ey avry ry kavau ical irvpuxxei irXdovg
these phenomena
i \ 0VTeg Ciarpopac;.
* During an entire course of Public Lectures in Mineralogy,
delivered before the University of Cambridge, experiments with the
Gas Blow-pipe were daily exhibited after the manner here specified,
without a single accident, or even a momentary interruption.
t “ In ipsa, combustione et ignitione plures habent diflerentias."
Tkeophrasti de Lapid, Liber , ed. J . de Laet. L . Bat. 1647.
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Appendix to the Gas Blow-pipe.

This

account

of the Gas Blow -pipe was undertaken

with an in¬

tention of restricting the narrative to such observations only as
relate to the history of the Apparatus, and have not before been
published; but it has been suggested to the author, that, as the
accounts of his experiments with this instrument are dispersed
in different periodical works, it is desirable for facility of refer¬
ence, and for the greater convenience of persons repeating the
same experiments, that they should be brought together un¬
der one point of view. At the same time, in doing this, it
is proper to mention that the following account of those experi¬
ments is not merely a repetition. Some new trials have been
made ; and those which were described before have been so
often and so carefully repeated, that a due reliance may be
placed upon the accuracy of the statement. The Memoire pub¬
lished by Lavoisier of his experiments upon the action ofjire aided
by oxygen gas ;* and Ehrmann’s Essay upon an Art of Fusion,
conducted by the same means, to which the Memoire of Lavoisier
was affixed;! have been followed, as models, in drawing up the
following summary.
*M6rooires de M. Lavoisier sur faction du feu anime par fair vital,
sur les substances minerales le plus refractaires , publics dans les Memoires de l’Academie Royale des Sciences, annecs 1782 et 1783.
t Essai d’un Art de Fusion a f aide de fair du Feu, par Mr. Erhmann,
&c. Strasbourg, 1787.
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PART THE FIRST :
Consisting of Meta i.Lic Ores infusible before the Common Blow¬
pipe , and reducible by the Gas Blow-pipe to the metallic state;
often undergoing combustion in the moment of their revival.
i . pure

oxide

of calcium

.

( Lime .)

N . B. This substance is placed first ; because neither Erhmann *
nor Lavoisier f could accomplish its fusion ; | and because it oc¬
curs first in the Auth or’s Methodical Distribution of Minerals.§ It
is, therefore , the first substance , of which the fusion is annually
exhibited before the University of Cambridge.
Lime, in a state of perfect purity , and in the pulverulent form,
being placed within a Platinum crucible , and exposed to the
flame of the Gas Blow-pipe, its upper surface became covered
with a limpid botyro'idal glass, resembling Hyalite : the inferior
surface was quite black. Its fusion was accompanied by a lam¬
bent purple flame : this colour , therefore , may be considered as
a characteristic hue of one , at least , of the Oxides of Calcium.
II . CRYSTALLIZED

CARBONATE

OF LIME.

(Iceland Spar .)
During the attempt to fuse this substance (which is more re¬
fractory than any other , excepting the Hydrate of Magnesia), a
* “ II en est de m£me des terres,c& . On les fond toutes, exceple
ierre culcaire pure .” Essai d’un 'Art de Fusion, p . 62.
t “ La Chaux n ’etoit point fondue, - - — - Cette m6me Chaux exposie au fouyer du grand verre ardent de Tschirnhausen, ne donne
la

aucun indice D alteration .” Mtmoire de M . Lavoisier, ibid. p. 268.
%Professor Hare, in America, could not accomplish the fusion either
of lime or magnesia, per se, by means of his hydrostatic blow-pipe.
See Annales de Chimie, tom . xlv. p. 136.

h Syllabus of Lectures in Mineralogy, p . 4. Lond. 1818.
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beautiful lambent flame, of an intense amethystine hue, was exhi¬
bited. The same remarkable indication of combustion charac¬
terizes all the compounds of Lime before the Gas Blow--pipe.
Its fusion was at last effected; and the result, a brilliant limpid
glass.
iii . hydrous

carbonate

of LIME .

(Arragonite .)

Owing to the crumbling disposition of this mineral when ex¬
posed to heat, its fusion is difficult to obtain; but its result
agrees with that of pure Lime, and it is accompanied by the ex¬
hibition of purple flame, as in the instance of other Limestones
and of Strontian.
IV . COMMON CHALK.

Easily fusible into a yellowish grey enamel. By further conti¬
nuance of the heat, a clear pearly glass may be obtained, resem¬
bling santilite ; or Siliceous Pearl Sinter. The fusion of chalk
is also accompanied by the exhibition of a purple flame.

v . oolite . (Ketton Stone.)
This is one of the purest of the Carbonates of Lime* and its
fusion is proportionally difficult. It was, however, perfectly
accomplished by means of the Gas Blow-pipe, in the presence of
the Rev. Mr. Gorham, and Mr. Carr, of Queen’s College
, Cam¬
bridge, January 22 , 1819, who were also present during all the
following experiments with the Limestones. The Oolite, during
fusion, exhibited a purple flame, attended by the escape of dense
white fumes. It was fused into a yellowish grey glass, with
mammillary intumescence.
vi . compact

transition

limestone

. (Limestone of Parnassus .)

The specimen was taken from the summit of Parnassus by the

*It was analyzed by the Rev. J . Holme, of St.Peter’s College
, Cam¬
bridge,who found it to consist wholly of Lime and Carbonic Acid.
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author. It was fused, but with great difficulty; exhibiting, after
fusion, a ■white milky enamel, with points of intumescence that
were transparent.
VII . PRIMARY

FOLIATED

LIMESTONE.

(Naxian and Thasian Marble.)
One of the flakes of this broad-grained sparry variety of the
Parian Marble was exposed to the most intense heat of the
gaseous flame, which was immediately tinged by it, and assumed
an intense purple hue, depositing a white oxide on the polished
iron forceps used in supporting it. In a few seconds it was fused,
and appeared covered with a snow white enamel, reflecting a
great deal of light. The edges were also covered with a white
opalescent and translucid enamel; exhibiting the colours and play
of light of the noble opal. Here the fusion was quite perfect.
I.

LIMESTONE

FROM

THE

PYRAMID

SUMMIT
IN

OF

THE

PRINCIPAL

EGYPT.

This kind of Limestone is of a whitish-grey colour: it has an
earthy fracture ; and when briskly scraped with a sharp piece
of iron, exhales powerfully the fetid odour of sulphuretted hydro¬
gen gas. Exposed to the gaseous flame, dense white fumes were
evolved : its fusion was then accomplished, and the result resem
bled that which was obtained in the fusion of chalk; namely, a
white

frothy

enamel,

IX .

MATRIX

OF

guadaloupe.

full
THE

of

bubbles.

HUMAN

— ( Calcareous

SKELETON
Tophus

— Tufaceous

DISCOVERED
Limestone

AT
.)

The fusion of this substance is extremely difficult; but it was
satisfactorily accomplished; and the result was a most perfect
snow-white enamel, beautiful in its intense whiteness. When
first exposed to the gaseous flame, intumescence was visible, and
the flame became tinged with a lively amethystine purple hue ; a
fine white oxide being deposited upon the iron forceps.
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X . ANTIEST

GIALLO

Hadrian

compact

’s

ANTICO

villa

at

MARBLE

tivoli

FROM

, near

THE

Rome

.

RUINS

OF

{Exceedingly

Limestone
.)

This substance is nearly as refractory as Iceland Spar. During
its fusion, the gaseous flame became tinged of a purple colour;
and a white oxide, the result of combustion, was deposited upon
the iron forceps. The ultimate result of its fusion was a snow-

Being placed in a charcoal crucible, it was de¬
prived of its yellow colour, and a halo was formed round the
mineral, upon the charcoal, of a yellow hue.
white enamel.

XI . ANCIENT

ROSSO

ANTICO

{Compact

MARBLER

FROM

POMPEII.

granular Limestone
.)

More readily fused than the preceding variety. Purpleflame.
The edges rounded, and beautifully glazed. Translucid enamel,
resembling the purest Chalcedony.
XII . CRYSTALLIZE

. D PHOSPHATE

OF LIME

.

{Apatite

.)

No decrepitation. Phosphorescence. Fusible into a black
slag ; depositing on polished iron forceps a cupreous
-co¬
loured oxide. Afterward scintillation, denoting a more evident
effect of combustion, accompanied by a reddish coloured flame.
Upon filing the slag, a globule appeared with a high degree of
metallic lustre resembling that of silver. Its real nature unknown.
It does not alter by exposure to air. This globule is still pre¬
served by Francis Limn, Esq . of St. John’s College
, Cambridge.
shining

XIII

.

PHOSPHATE

OF

LIME

{Compact

Easily fusible into a white
nal appearance, spermaceti.

OF

ESTREMADURA.

Apatite.)

enamel,

resembling ,

as to its

exter¬
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XIV . GRANULAR SPARRY PHOSPHATE OF LIME .

detached from its matrix of magnetic iron
Gellivara in Lapland.

oxide,

(Apatite ) ,

as found at

This substance was fused into a chocolate
-brown glass, which,
owing to the iron present , acted upon the magnet. The colour
must also be attributed to the iron.

xv . pure oxide of magnesium . (Magnesia.)
Fusion, per se, extremely difficult. When the powder is made
to adhere (by moisture with distilled water and subsequent de¬
siccation), and placed upon charcoal, it is fusible into a whitish
glass; but the parts in contact with the charcoal acquire an im¬
posing pseudo
-metallic lustre. Purple-colouredflame.
xvr . hydrate

<0F magnesia . (Pure foliated
America.)

Magnesia

from

This substance is incomparably refractory: with the utmost
intensity of the heat of the Gas Blow-pipe, it is ultimately redu¬
cible to a white opake enamel, invested with a thin superficies of
limpid glass. Its fusion is accompanied with a purple-colouredflame.

xvn . iconite . (Pagodite of China.)
Easily fusible into a beautiful limpid
degree of brilliancy.
xviii

. comolite

.

glass,

exhibiting a high

(Potstone .)

Easily fusible, with combustion; the fused mass exhibiting to
the naked eye a dingy green-coloured glass, almost black. Exa¬
mined with a lens, it appears full of limpid acicular crystals,
highly transparent.
XIX . TALC.

All the foliated varieties of this mineral are fusible into a
greenish glass.
VOL . II.

2 G
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XX . SERPENTINE.

Most of the varieties of Serpentine exhibit , after fusion , glo¬
bules of an oak-apple-green colour, with indented surfaces.
xxr . pure

oxide

oe aluminum

. (Alumina.)

Fusible , without difficulty, into a snow-white opake glass.
XXII . CRYSTALLIZED

OXIDE

OE ALUMINUM

.

(Sapphire

.)

A fine dodecahedral crystal of pure blue Sapphire was readily
fused ; and exhibited , during fusion , the singular appearance of
greenish glass balloons , swelling out in grotesque forms , which
remained fixed when the mineral became cool.
xxiii

. crystallized

red

corundum

.

(Oriental

Ruby .)

Two rubies were placed upon charcoal, and exposed to the
flame of the Gas Blow-pipe. Their fusion was so rapid , that it
was feared the liquid substance would either become volati¬
lized , or sink into the mass of charcoal. The current of the gas¬
eous mixture penetrated this liquid matter , like a stream of air
acting upon oil. After suffering it to become cold , a white and
opake globule remained ; the two rubies were melted into one
bead , and had lost their red colour . Being a second and a third
time suffered to undergo fusion , the same bead assumed a variety
of shapes , resembling Sapphire after fusion . The charcoal com¬
municated to it a superficies with pseudo-metallic lustre , which
came off upon the fingers . A sensible diminution of bulk appear¬
ing after the third fusion, the operation was concluded . The
bead then exhibited a pale pink colour .*
•The author will take this oppportunity of acknowledging the as¬
sistance he has received, in being enabled to repeat bis experiments
with Sapphires, Rubies, and Emeralds, by the kindness of Edmond
Waller Rundell, Esq . who supplied pure specimens for this purpose.
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XXIV . COMMON CORUNDUM.

(Greenish -grey crystallized primary Corundum,from the East Indies.)

Fusible, but with difficulty, into a greenish-coloured translucid
glass, nearly transparent , which at last becomes melted into a
bead-like form; or otherwise exhibits upon its surface minute

cavities, caused by the escape of

during its fusion. This

gas

gas is probably the same which pure Silica more abundantly ex¬
hibits. A slightly-coloured greenish fame accompanies the
fusion of Corundum.
XXV . SUB sulphate

OF ALUMINA .

(Alumina

of Newhaven

.)

This curious mineral admits of a very rapid fusion: the re¬
sult is a pearl-white translucid enamel. A partial combustion may
be observed to take place during its fusion.
XXVI . WAVELLITE.

Easily fusible into a snow-white

enamel,

resembling that of

pure Alumina.
XXVI . RED SIBERIAN

TOURMALINE.

(Apyrous Tourmaline—Rubellite.)
Loss of colour ; fusible into a white opake enamel; —by further
continuance of the heat, into a limpid glass.
XXVIII . ANDALUSITE.

(Apyrous, or infusible Feldspar of Haiiy .)
Easily fusible into a snow-white enamel.
XXIX . CYMOPHANE.

(Chrysolite, and Grizlit of the London Jewellers; also Chrysoberyl.)
Fusible into a pearl-white enamel.
2 g 2
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xxx . cyanite .

(Sappare .

Disthene.)

This mineral, owing to its refractory nature, was used by
as a supporter, in experiments with the common Blow¬
pipe. It
fuses very readily into a snow-white frothy enamel.
Saussure
*

XXXI . HYPERSTENE.

Fusible into &jet -black shining glass
of

bead,

lustre.
xxxn .

zircon .

with a high degree

(Jargoon .)

One of the most refractory substances. Exposed to the
powerful heat of the Gas Blow-pipe, it becomes first opake, and
of a white colour; afterwards, its superficies undergoes a partial
fusion, and exhibits a white opake enamel, resembling porcelain.
xxxm .

spinelle

. {The Spinelle Ruby.)

Fuses readily, and undergoesa partial combustion and vola¬
tilization, with loss of colour and of weight. • One of the solid
angles of an octahedral crystal of Spinelle was entirely burned off,
and volatilized, in one of these experiments.
XXXIV . AUTOMALITE.

(Spinellane
. Zinciferous Corundum
.)
Fusible into a grey enamel, which intumesces, and, when cold,
exhibits upon its surface a chrystallizationresembling that of
water upon a pane of glass. During its fusion, a deposit takes
place upon the iron forceps used to support it, which is an oxide
of a yellow and yellowish
-white colour.
xxxv . TOPAZ.

Fusible into a white

bubbles.

enamel,

covered with minute limpid glass
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XXXVI . PYCNITE.

(Ae4 Schorl. Schorlite. Schorlaceous Beryl.)
Fusible into a snow-white enamel.
XXXVII . PURE

PRECIPITATED

(Peroxide of

SILICA.

Silicium?)

Becomes instantly fused into an orange-coloured transparent
glass. The colour may be' due, either to the charcoal serving as
a support, or to the carbon of the oil used for making it into a
paste. During; the fusion of Silica, and so long as it be held in
a liquid state before the flame of the Gas Blow-pipe, a gaseous
substance is constantly escaping, in the form of bubbles, which
rise and burst. The mass, at the same time, suffers little sensi¬

ble diminution, although volatilization is evidently going on.
As to the real nature of Silica, very little satisfactory informa¬
tion has hitherto been obtained: after a century spent in con¬
stant experiments, for ascertaining the real history of this extra¬
ordinary combustible, Chemists remain nearly in the situation of
Henckel, when he made that remarkable exclamation—
“ 0 Silex!
Silex! quee te matercula gessit?”*—
When
Silica is fused in achar¬
coal crucible with an equal bulk of iron, the two substances com¬
bine ; and the result, apparently, is an alloy, whiter than iron,
but differing from this metal, in other properties, which have
been noticed by Berzelius.f Whether Silica be really a metallic
body, or, as it is believed by some of our own Chemists,f a
combustible resembling Boron and Carbon, remains to be deter*De Orip. Lapid . cap. i. 54. 11®.
t A combination of Iron -filings, Silica, and Charcoal, after undergo¬
ing complete fusion, and being obtained in the form of globules, when
dissolved in muriatic acid, gave out a greater proportion of hydrogen
gas than the same weight of pure iron would have furnished. See
Thomson
’s Chemistry, vol. I. p. 253. Land. 1817.
Ibid , p.252
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mined. The Experiments with the Gas Blow-pipe, have not, in
any degree, tended to explain the nature of this substance.
The dark-coloured powder called Silicon, which was obtained by
Sir H . Davy(
who decomposed Silica by passing Potassium in ex¬
cess through it, in a Platinum tube ), would be the proper sub¬
stance for trial in the exalted temperature of the Gas Blow-pipe.
It is said to be “ capable of bearing a very high temperature,
without undergoing any change,”* resembling, in this respect,
Boron and Carbon. Possibly this dark-coloured powder may be a
protoxide of Silicum. An experiment which the author wishes
to propose, if Silicon cannot be obtained in a separate state,t is
to expose a small Platinum tube containing this dark powder
mixed with the potass which has been made by the decompo¬
sition of the Silica, and to examine the result which might re¬
main after the complete fusion of the Platinum, and the volati¬
lization of the alkali before the Gas Blow-pipe. —Possibly, in this
manner, Silicon itself might either be decomposed, or made to
enter into combination with Platinum, or undergo some change
which would make us better acquainted with its real nature.
XXXVIII

(Sanlilate.—Pearl

. HYDRATE

Sinter,

OF SILICA.

discovered in

Santi

Tuscany,

by Professor

, of Pisa .)

Perfect fusion into a translucid pearly enamel, which becomes
globular, and is full of air-bubbles. Dense white fumes are
evolved during the whole process.
xxxix. hydrate

of silica . (Hyalite.)

Fusible into a snow-white frothy enamel, full of brilliant limpid
* See Thomson’s Chemistry, p. 252.

t. Silicon is converted into

Silica,

by coming into contact with
off the Potass, to obtain it

water: hence the impossibility of washing
in a separate state. Ibid.
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bubbles. The specimens fused were selected from masses highly
diaphanous, which invested the surface of decomposing Trap.
XL. HYDRATE OF SILICA.
(Sand Tubes of

Drigg,

.)
Cumberland

in

Instantaneous fusion, similar to that of Hyalite,into a bead of
pure limpid glass, containing bubbles.
(Opal .)

XLI . HYDRATE OF SILICA .

Perfect fusion into a pearl-white
natural state.

enamel;

resembling Santilite

in its

xlii

. hydrate

( Chalcedony .)

.

of silica

Perfect fusion into a snow-white enamel.
xlii i . hydrate

of silica

(Egyptian Jasper .)

.

After being exposed 1toa strong heat in a Platinum crucible,
for the purpose of drivimg off the water of absorption, and there¬
a
by preventing decrepitation, this hydrate was easily fused into
greenish glass, full of bubbles.
xliv . hydrate

of silica

(Common Flint .)

.

Perfect and very rapid fusion into a snow-white frothy enamel.
xlv . crystallized

silica

.

(Rock Crystal .)

The most highly diaphanous specimen that could be procured
was exposed to the flame of the Gas Blow-pipe with perfect suc¬
cess. In the first trial, the edges only were fused, and resem¬
bled Hyalite. In the second trial, the fusion was completed ;
the crystal then appeared in the form of one of Prince Rupert’s
, but being full of
drops; having lost nothing of its transparency

bubbles.
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XLVI . COMMON WHITE

QUARTZ.

Fuses much more readily than Rock

crystal.

This

was

ob¬

served by Lavoisier; when having failed in his endeavour to
melt Rock crystal,* he accomplished the easier fusion of common
white Quartz. Hence he inferred that white Quartz is not a simple
substance, as it is commonly believed to be ; but that, besides
Silica, it holds in combination some other foreign ingredient,
hitherto unobserved, to which its opacity and fusibility are due,f
in its fusion, however, it agrees with Rock crystal, the results in
either case being precisely the same.
XL VII . LEUCITE.

(Amphigene
. White Garnet of Vesuvius
.)
This substance is also fusible into a perfectly
taining air-bubbles.
XLVIII . PERUVIAN

limpid glass,

con¬

EMERALD.

Readily fuses into a round head of the most highly limpid
glass, without bubbles; being thereby entirely deprived of colour,
and resembling, after fusion, the limpid white Sapphire.
* “ Le feu le plus violent qu’on ait encore pu produire sur cette
substance (le crislal de roche) ne lui enleve ni sa transparence , ni
aucune de ses propriites .”— Memoire de M . Lavoisier sur I’effet que
produit ser les pierres precicuses un degr't de feu tris -violent, p. 319.
Strasbourg, 1787.
t “ Que le Quartz, meme le plus pur et le plus blanc, prend h ce feu
un degr6 de ramollissement beaucoup plus sensible que le cristal de
roche, une espece meme de fusion , ce qui semble annoncer que le
Quartz n’est point une mature simple , comme on le pensoil , et qu’il
contient , outre la substance qui lui est sans doute commune avec le
cristal de roche, une matiere etrangere qui lui donne l’opacit6 , et qui
lui communique un certain degre de fusibilite . ”—Ibid.
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XLIX. SIBERIAN BERYE.

(Aigue Marine.

Asiatic Emerald .)

Fusible into a limpid glass, containing bubbles. This sub¬
stance is sometimes described as fusible by means of the common
Blow-pipe; but the author was never before able to accomplish
its fusion.
l . lazulite

.

(Lapis Lazuli .)

Fusible into a transparent and almost colourless
tinged with a green colour, and full of bubbles.
li . gadolinite

.

glass,

slightly

( Ytterbite .)

Fuses with rapidity ; exhibitinga jet -black shining glass, with
a high degree of lustre.
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PART THE SECOND.
Ores , either incapable of being volatil¬
Consisting of Metallic
ized by the Common Blow-pipe, or infusible by means of that
instrument,- all of which are either reducible to the metallic state
before the Gas Blow-pipe, or undergo combustion and volatiliza¬
tion in the moment of their revival.
N. B. In proceeding to state the revival of two of the metals
Blow-pipe, and of other
metals under similar circumstances, it may be proper to prefix
the ingenious theory of the Rev. J . Holme, of St. Peter’s College,
Cambridge, respecting the cause of the decomposition which
takes place : “ It is entirely owing to the powerful attraction
which hydrogen has for oxygen at such an exalted temperature.”—
The reduction or decomposition of oxides, when exposed to the
gaseous flame, is therefore often instantaneous ; and it is as in¬
stantly followed by the combustion of the minute particles of
metal thus revived; and ultimately by the deposition of the re¬
generated oxide, which is a result of that combustion. Hence the
colouredflame: hence , also, the appearance of an oxide in a state
of incomparably extreme division upon the supports used, whe¬
ther of metal or charcoal; an irrefragible test of the revival of
the metal from whose combustion this newly-formed oxide has been
derived.
For the success of the next ensuing Experiment, it is absolutely
necessary that the Barytes should not be in the state of hydrate;
yet it is difficult to procure it entirely destitute of water. The
manner of its,fusion before the Gas Blow-pipe, will instantly shew
whether the experiment will succeed or fail. If there be any de¬
liquescence, it will fail ; or if the Barytes, instead of being fused
into a slag of a deep jet -black colour, assume a greyish and horny
appearance, it will also fail. But as the success of the experiof the Earths before the flame of the Gas
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Room,
ment has so often been attested , and in a public Lecture
per¬
every
until
,
where it has been repeated over and over again
metal
son present expressed his conviction as to the revival of the
the
by
admitted
is
revival
its
of
fact
the
as
,
—and , moreover
was
greatest Chemist now living , to whom the metal of Barytes
fur¬
without
,
author
—the
Cambridge
from
transmitted in Naftha
Experiments.
his
of
account
the
in
ther observation , will proceed
HI , PURE

OXIDE OF PLUTONIUM,

(Barytes .

* Or BARIUM.

Barytic Barth .)

A portion of this oxide, prepared by Mr . IV. Allen,+ (adhering
in a
in a thin cake , as it came from the crucible ) was supported
of the
pair of forceps made of slate, and exposed to the flame
the
assumed
and
,
readily
very
fused
Gas Blow-pipe. It became
* In proposing the substitution of Plutonium, instead of Barium,
solely
for the name of the metal of Barytes, the author was actuated
of
impropriety
The
.
science
to
essential
by a regard to truth , as
will
heavy,
signifying
fiapiig,
from
,
metals
lighter
naming one of the
an un¬
surely be obvious, when it now appears that the name implies
With
000.
4
< the metal of Barytes equals
truth . The specific gravityof
heavy
the
Barium,
what propriety, therefore, can it be denominated
a nick¬
metal ? Yet nick- names are hard to remove : and that this is
the base
name is evident, because it is notorious that it was given to
Chemist, who
of Barytes by anticipation , as soon as the illustrious
alkalies; long
the
afterwards applied this name to it, had decomposed
of Barytes, in
metal
The
.
before he himself admitted the appellation
owes all the
,
demonstrated
be
may
whatsoever manner its presence
, at
propriety
the
hence
fire;
of
dominion
the
proofs of its existence to
deemed
been
ever
it
Has
.
ofPLUTONiuM
name
the
it
to
giving
least, of
an
improper to suggest the alteration of a name, when it involves
name
The
acid?
error ? Was not this done with respect to muriatic
by Condorwhich Priestley bestowed upon Oxygen, was changed first
substance
same
the
of
name
the
now
cet, afterwards by Lavoisier; and
alteration.
an
is again likely to undergo
t Of Plough

Court , Lombard

Street , London.
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form of a jet -black shining slag: its fusion being accompanied

with a chrysolite-green-coloured Jlame, and , in some instances,
with a slight degree of scintillation: at the same time, dense
■white fumes were evolved, and the supporter became invested
witha white oxide, evidently a result of. the combustion which had
taken place. The slag being now examined, exhibited externally
the dark metallic aspect of the stalactitic oxide of manganese;
upon being submitted to the action of the file, it was sonorous;
and when cut by the file, a regulus was disclosed, having the
metallic lustre of silver, or of pure iron, and reflecting as much
light. When cast into water, gaseous bubbles were evolved,
until the whole of the metal, by decomposing the water, was
again converted into Barytes. Also , if left exposed to the ac¬
tion of atmospheric air the metallic lustre disappears, and the
whole of the slag, gradually combining with oxygen, falls into a
white powder, which is Barytes. Other properties characteristic
of the metallic base of Barytes, as thus obtained by means of the
Gas Blow-pipe, have before been pointed out; such as the alloys
formed with it with other metals, which became subject to a slow
spontaneous decomposition upon the action of the atmosphere;*
&c. &c. But the description given by Dr. Thomson of the Metal
of Barytes occurs in the last edition of his Chemistry : it is
therefore much more worthy of the attention of the public, than
any thing the author Can state as to its chemical character, and
may be inserted in his own words;f “ Dr. Clarke has decom¬
posed Barytes, by exposing it to an intense heat, produced by
the combustion of a stream of oxygen and hydrogen gas, mixed to¬
gether in the requisite proportion to form water. He has given
to the Metal of Barytes the name of Plutonium
Dr. Thomson
then proceeds to relate its properties, and describes it as " a
solid metal of the colour of silver; melting at a temperature be*Thomson’s “ Annals of Philosophy," for November, 1818. pp. 360,
361, &c.
t Thomson’s Chemistry, vol. 1. p. 342. Lon. 1817.
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low redness, and not being volatilized by a beat capable of melt
ing plate-glass, but at that temperature acting violently upon
the glass ; probably decomposing the alkali of the glass, and
converting it into a protoxide. When exposed to the air, it ra¬
pidly tarnishes, absorbs oxygen, and is converted into Barytes.
It sinks rapidly in water, and seems to be at least four or five
times heavier than that liquid. It decomposes water with great
rapidity; hydrogen is emitted ; and it is converted into Barytes.
When strongly pressed, it becomes flat, and hence appears to
be both ductile and malleable
.’’
liii . pure

oxide

of strontium

.

(Strontian

Earth .)

Here a different process is necessary: the revival of the metal
is rendered more difficudt, owing to the pulverulent state of the
earth. The particles m>ust be made to adhere, before fusion can
be accomplished; and tlhis oxide being much more refractory than
the preceding, is almost infusible per se, even with the aid of the
Gas Blow-pipe. After the metal is revived, it more rapidly com¬
bines with the oxygen of the atmosphere; and is therefore some¬
times changed before it can be submitted to examination. The
mode by which the author often succeeded in the revival of the
metal was conducted in the following manner :
1. Mix the earth into a paste, with lamp-oil.
2. Place it within a charcoal crucible.
3. Suffer the gaseous flame to act upon it until it be suffi¬
ciently coherent to be raised with a pair of forceps.
4. Expose it, supported by the forceps, to the gaseous flame,
until a partial fusion have taken place.
5. Place it again within the charcoal crucible, and assist the
fusion by as little borax as possible ; it will become par¬
tially, and may perhaps appear to be entirely, vitrified.
6. Expose this vitrified substance again, by means of the
forceps, and without the charcoal, to the gaseous flame:
it will now begin, for the first time, to exhibit the apt
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LIV . SI1ICIFEROUS

OXIDE OF CERIUM .

( Cerite .)

to the metallic state . A
This substance was speedily reduced
exhibited crystallization
bead of the metal obtained by its fusion
invested with shining
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.
cooling
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LV . FERRIFEROUS

AND MANGANESIFEROUS
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.
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OXIDE OF
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lvi . ferriferous

oxide

of

chromium
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.

{Chromite .)

Fusible with ease into a dark globule without
tre, but highly magnetic.
XVII . GENICULATED

OXIDE OF TITANIUM

any metallic

.

{Titanite

lus¬

.)

Crystals of this substance, brought by the late Professor
from the porcelain manufactory of the Sevres, near
Paris, were presented to the author by H . Warburton, Esq. One
of those crystals was exposed to the most intense heat of the
gaseous flame, in a charcoal crucible, and borax afterwards added :
a metal appeared, flowing, in a state of ebullition, upon the char¬
coal. When
cooled and taken out, it exhibited a reddish-coloured
mass, which, examined by a lens, was invested with minute
acicular crystals, like hairs, crossing each other, reticularly, in
all directions. This appearance was evidently owing to a recom¬
bination of the metallic base with oxygen; the crystals being
of the same nature as the prisms of red oxide of Titanium seen
in rock-crystal, and by French dealers in minerals called Cheveux
de Venus. The same substance being again exposed to the tem¬
perature of the gaseous flame, held in forceps, without charcoal,
was fused after the manner described in the revival of Strontium,
and reduced to a pure metal. This metal, with a black surface,
upon being cut by a file, exhibited the lustre and colour of
polished iron. It should seem, therefore, that the colour of
Titanium is not red, as it has been described in books of che¬
mistry. It remains, however, to be ascertained, whether the
substance thus characterized by metallic lustre, and which con¬
tinues unaltered when exposed to air, be not, after all, in the
state of an oxide, from the discovery made in using the Gas Blow¬
pipe, with regard to an oxide of Tin, which will presently be more
fully mentioned.
Tennant
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EVIII . EXPERIMENTS

WITH

THE

OXIDES OF URANIUM.

—Uranite.)
{Pechblende.
In all the attempts which the author made to obtain a pure
of Uranium by the analysis of Pechblende, it was contami¬
nated with iron, and exhibited, after fusion, before the Gas Blow¬
pipe, a magnetic bead. The process used was that recommended
by Professor Jacquin of Vienna. Pechblende was dissolved in
concentrated nitric acid, and evaporated to dryness; distilled
water being added and filtered. From the filtered solution, car¬
bonate of potass threw down a white precipitate, which became
yellow upon the filter. This peroxide of Uranium was then mixed
with oil, and exposed to the flame of the Gas Blow-pipe, which
converted it into the black protoxide.* It was then fused, and a
grey metallic bead was obtained, which acted upon the magnet.
Being again dissolved in nitro-muriatic acid, and the acid evapo¬
rated to dryness, and distilled water added, the solution yielded
an intense blue precipitate to Prussiated alkali: the predominance
of iron was thereby fully attested. But the process by which
the author obtained a grey metallic bead, not magnetic, and hav¬
ing all the properties of Uranium, was much more simple. For
this purpose, he exposed, in a charcoal crucible, before the flame
of the Gas Blow-pipe, a crystal of the native oxide of the metal,
which is utterly infusible before the Common Blow-pipe: it was
the green foliated oxide of Uranium from Cornwall. Upon the
first action of the flame, the green colour disappeared. The
oxide then became white. Fusion ensued, attended with a slight
but decisive smell of sulphur. The substance then exhibited a
vehement ebullition, accompanied by a scintillation denoting
the combustion of some substance. The revival of the metal
immediately followed, in the form of a reddish-brown globule.
When cut by the file, it had a metallic grey colour, and its metal¬
lic lustre resembled that of iron; but it was not magnetic. It
oxide

Aihin’s Chem . Diet. p. 455. Lontl.
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sharp¬
the
that
hard,
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est file would scarcely touch it. During its fusion and combus¬
•was

brittle, and seemed to be one of the hardest

it deposited, on the iron forceps, a greenish-yellow oxide, oi
the colour of the Canary-bird.
tion,

LIX. SU1PHUBET OF MOLYBDENUM (Motybdem.)

Became instantly fused ; sending forth dense white fumes,
and coveringa pair of iron forceps, used to support it, witha snowwhite oxide of the metal. Among the particles of this oxide, when
examined with a lens, minute globules of a silver-white metal
were discernible. The melted mass itself was reduced to a metal,
which, when cut by the file, exhibited metallic lustre, resembling
that of arsenical iron.
lx . peroxide

of scheelin

.

(Tungstic Acid.*)

This had been obtained by Professor Hailstone in the form of
a. yellow precipitate. It was made into a paste with olive-oil and
placed withina charcoal crucible. Being exposed to the gaseous
Jlame, it became fused ; and its fusion was attended with a par¬
tial combustion and volatilization of its metallic base ; deposit¬
ing, first, a deep blue oxide, and afterwardsa yellow oxide, upon the
iron forceps used to support the charcoal crucible. ThemetaZ
then appeared to be perfectly revived, and invested the surface .
of the charcoal with a metallic coating, the colour of which was
intermediary between that of gold and copper. This experiment
was afterwards repeated, in the presence of Professor Hailstone
and other Members of the University.

, vol.
’s Chemistry
* By some considered as an acid. (See Thomson
I . p. 552. Land. 1817.) The Tungstic Acid of Scheele is different
from this oxide. It is a white powder of an acid taste, and soluble in
water ; which has since been proved to be a triple salt. (Ibid,)
VOL, II,
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M A NO AN ESIFEROU S OXIDE

AND

LXI . FERRIFEROUS

.

scheeein

{Wolfram

OF

.)

This substance was readily fused, and as readily reduced to
the metallic state. It was first melted into a black slag, which, by
continuance of the heat, was held in a boiling state upon char¬
coal during three minutes. It then exhibited a metallic bead,
which, upon examination, externally resembled the magnetic iron
oxide of Lapland; not being, however, magnetic. It admitted
the action of a sharp file, disclosing a high degree of reguline
metallic lustre.

IN

RIGHT

OF MANGANESE , CRYSTALLIZED

OXIDE

LXH . METALLOIDAL

WITH

PRISMS

RHOMBOID AL BASES.

the purest of all the ores of ManIt was instantly brought into fu¬
sion, and reduced to a brilliant metal, which, when cut by the file,
was white as silver, and on which the marks of the teeth of the
file were visible. This metal enters into combustion, like iron;
exhibiting a vivid scintillation.
Vauquelin considers this as

ganese, being destitute

of iron.

LXIII . GREY

OXIDE

OF MANGANESE.

This ore contains so much water of absorption, that, to avoid
decrepitation, it was necessary to expose it for some time to a
strong head, in a crucible. Afterwards, it was quickly fused;

and a metallic slag was obtained, which, upon being cut by a
file, exhibited a shining metallic surface , having the reguline
lustre of iron, but with something of a darker hue.
lxi

v . carburet

of

stance which floats

manganese

.

{Kish — Carbonaceous

sub¬

uponP.ig-Iron during its first fusion.)

Exposed, per se, to the gaseous flame, scintillation ensued, of
a very brilliant nature, resembling the sparks ejected from the
sort of fire-work called “ a flower-pot.” When placed upon
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the same appearance took place, until fusion com¬
menced, when a bead of metal was left upon the charcoal, which
began afterwards to boil ; and then such a vivid combustion
began, that the whole of the metal seemed to be sent forth in a
volume of sparks. The bead of metal, when cut by a file, exhi¬
bited a bright metallic lustre, like that of iron. Both before and
after fusion, this substance is magnetic.

charcoal,

OF COBALT,

OXIDE

LXV . BLACK

state . The metal had a
ductile. A remarkable
effect was visible upon tbie iron supporting forceps, which became
invested, during the fusion of the oxide, with a shining substance
-black varnish.
resembling Brunswick
Fused, and reduced to the
appearance, and

white silvery

metallic

was partly

LXVI . CRYSTALLIZED

SD1PHUEET

OF ZINC.

(Resin, Blende.)
This substance was fused, and reduced to the metallic state;
the metal becoming visible in the centre of the melted ore : but
in the parts more exposed to the action of the gaseous Jlame, the
metal had been burned and volatilized; the result of its combus¬
tion being deposited in the form of a white oxide, which covered
the charcoal used as a support. During its combustion, the ga¬
seous Jlame appeared of a sapphire- blue colour.
LXVII . NICKEL

ALLOYED

WITH

PALLADIUM.

This beautiful alloy is easily formed before the Gas Blow-pipe,
by placing the two metals together upon charcoal. When al¬
loyed in parts of equal bulk, the alloy is so far malleable, that it
admits of being flattened by a common hammer, upon a black¬
smith’s anvil. After being filed and polished, its surface be¬
comes a perfect mirror, reflecting more light than any other

2 h 2
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metallic compound . This alloy might afford a useful and highly
ornamental substance in the Arts ; perhaps surpassing in lustre
the most splendid metals known : and it might be advantage¬
ously appropriated to the manufacture of telescope -mirrors.
LXVIII . NICKEL

ALLOYED

WITH

IRON.

The two metals were fused together , in equal parts , by bulk.
Previously to their union , there was a vivid combustion, but it
ceased in the instant of their combination . The fusion was
afterwards more tranquil , with less of ebullition ; the result
being a globule of white and highly splendid alloy.
lxix

. tin

oxide

.

(Wood

Tin .)

Fusion —deposition of a white oxide on the iron forceps—violetcoloured flame—scintillation —escape of white fumes— slag of
a jet -black colour, which , when cut by the file, exhibits a high de¬
gree of metallic lustre , but is not reduced .* In some of these
experiments with wood tin , white shining vitreous crystals , in
quadrangular tables , were observed in the white oxide deposited
on the forceps.
LXX . GRANULAR

TIN

OXIDE

{Tin-Stone,

OF THE
in

MOLUCCA

ISLES.

grains .)

This ore was brought to Europe by Professor Thunberg, from
whom the author received it at Upsal, in Sweden. It is in the
form of black grains , which are octahedrons. When placed upon
charcoal, they were easily fused and reduced : the fusion , as in
the instance of Wood Tin, being attended with a violet-coloured
flame ; and this appearance immediately preceded the revival
of the metal, in a perfectly malleable state.
See Thomson’s Chemistry, vol. III . p. 608.

Lund.

1817.
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LXXI .

(Fibrous Red

BED IBON

OXIDE.

— Wood Iron.)
Ilcematite

This ore was placed upon charcoal, where it became rapidly
fused. Being reduced to a bead of metal, it then began to ex¬
hibit combustion, and a brilliant scintillation. When cold, and
cut by a file, its metallic lustre was conspicuous, and it seemed
to be almost malleable. Its more perfect reduction was pre¬
cluded by its combustion.
LXXII . COMBUSTION

OF IRON - WIRE

AND

OF STEEL.

This affords one of the most brilliant and beautiful experi¬
ments with the Gas Blow-pipe. Very stout iron-wire is con¬
sumed almost in the instant that it is brought into the gaseous
flame; and its combustion is attended with such a vivid scintil¬
lation, that it displays a very pleasing fire-work. A part of the
metal remaining fused at the end of the wire is rendered brittle
by the operation. If a steel watch- spring be substituted for the
iron-work, the effect is yet more striking ; the combustion of
the steel literally causing a shower of fire.
lxxiii

.

atmospheric

iron

ore

.

(Meteoric

Stones .)

According to the analysis which Klaproth made of the me¬
fell at Stannern, in 1808,* it agrees very re¬
markably, in its principal constituents, with the Hydrous Silicate
of Iron, to which Berzelius gave the name of Hedenbergite,\ found
at Tunaberg in Sweden* One being considered as an ore of

teoric stone which

’s Chemistry, vol. III . p. 200. Land.
* Klaproth, v. 252. Thomson
1817.
’s Chemistry, vol. III . p. 484.
f Afhandlingar, It . 164. Thomson
Lond. 1817.
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iron, the other may bear the same appellation, although a con¬
cretion formed in air, instead of a concretion formed in water.
The action of either, when exposed to the gaseous Jlame, will not
be found very materially to differ. A fragment of one of the

that fell at L’Aigle in Normandy, weighing eight
grains, was placed upon charcoal, and submitted to the action of
the Gas Blow-pipe. The moment the heat began to act, it be¬
came fused, and, when cold, exhibiteda black slag: by continu¬
ance of the heat, this slag began to boil, and was melted at last
into ahead , which, though considerably reduced in size, had
sustained no diminution of weight, its density having increased
as its bulk diminished. It was then magnetic;and when cut
with a file, exhibited metallic lustre. The further revival of the
metal was checked by its combustion, as the ore became more
and more reduced. An approach, however, towards the re¬
vival of iron, by the decomposition of an ore from the atmos¬
phere, was irrefragably proved by the result of this experiment.
meteoric stones

LXXIV. COPPER WIRE.
Rapid but tranquil fusion, without combustion.
lxxv

. alloy

of

copper

and

tin

.

(Ancient

Bronze .)

Fusion perfectly tranquil, as in the preceding experiment, and

without

combustion.

ixxvi . copper

alloyed

with zinc .

(Brass .)

Fusion, interrupted by flashes, and by a sputtering noise, al¬
most amounting to decrepitation. Flame of a chrysolite green
* METEORIC STONE OF STANNERN.

Iron .
Silica .
Lime .
Alumina

.

.

23
48
9

HEDENBERGITE.

Black Oxide of Iron
Silica . . . . . .
Lime.
. 14-60 Alumina . . . . .

35-25
40
3-37
0-37
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*
colour, differing from that exhibited by the fusion of pure copper
or of bronze, A flocculent xvhiteo.rick, owing to the combustion
forceps.
of the zinc, copiously deposited on the iron supporting
brass
of
exposure
the
attending
phenomena
These remarkable
Anti¬
the
of
pursuits
the
to
applied
to the gaseous Jlame will be
they afford an
quary, as well as to those of the Chemist; because
spurious imi¬
a
from
bronze
easy test for distinguishing antient
the Ptole¬
under
struck
one
,
tation in brass. Two bronze medals
An¬
Aurelius
of Marcus
mies in Egypt, the other a Homan medal
fu¬
the
,
toninus, were’ submitted to this test. In either instance
sion of the alloy was tranquil, without combustion, and without
After¬
any deposit being made of a xvhite oxide on the forceps.
dis¬
was
copper
the
,
acid
wards, by placing tbe results in nitric
precipitate:
■white
a
of
form
the
in
,
solved, and tin remained
muri¬
this precipitate being collected, washed; and dissolved in
in
solution
its
atic acid, afterwards precipitated platinum from
in
used
alloys
the
nitro-muriatic acid. The specific gravities of
these medals were as follow:
. 8,2777
.
.
.
Bronze medal ofthe Ptolemies
• 8,6129
,
Antoninus
Bronze medal of Marcus Aurelius
LXXVII . ORES OF SILVER , AND PURE SILVER.

When pure silver wire is exposed to the Gas Blow-pipe, it
coming
takes fire, and burns with a light grew flame; the metal
volatiliza¬
This
.
fumes
away, at the same time, in dense white
tion of silver was noticed by Vauquelin, who placed the metal
a cur¬
upon charcoal, and urged the volatilization by means of
fusion
rent of oxygen gas * A similar result accompanies the
, is
revived
rapidly
being
metal
the
:
ores
of many of the silver
almost as instantaneously sublimed.
* Annales de Chimie , 89 , 239 .
p. 474 . Lond. 1817.

Thomson’s Chemistry , vol . I.
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LXXVIII

. SILVER

WITH

THE

METAL

OF

BARYTF .S.

The alloy obtained in this experiment was very remarkable,
because during two months it preserved its metallic appearance
unaltered, and was so readily cut by the file, disclosing always
a metallic lustre, that its lustre was attributed to the silver which
it was supposed predominated in the alloy. But at the expira¬
tion of time now mentioned, the entire mass assumed an earthy
form, simply by its exposure to atmospheric air in a warm and
dry room. Its particles, ceasing to cohere, and entirely desti¬
tute of any metallic lustre , separated from each other, so that
nothing remained of the alloy but the pulverulent appearance
which had resulted from its disintegration.
LXXIX

. COMBUSTION

OF

PURE

GOLD.

As this experiment affords decisive evidence of the combustion
of Gold, and , of course, its combination with oxygen, and also
exhibits the oxide under a very beautiful appearance, it may be
considered as one of the most pleasing experiments with the
Gas Blow-pipe. That the metal might be exposed in its purest
state to the action of the gaseous flame, it was precipitated from
a solution of the ore of Tellurium from Nagyag in Transylvania.
A small quantity of gold thus obtained was first fused with bo¬
rax, to make the bead of the pure metal adhere to the end
of a
tube of a tobacco-pipe made of pipe-clay. In this state, being
conveniently fixed for trial before the Gas Blow-pipe, it was ex¬
posed to the action of the gaseous flame. Owing to the exalted
tempevature, the light was so intense, that the gold was not dis¬
cernible in the midst of it ; consequently the flame sometimes
operated rather on the supporter than on the metal; and it was
necessary to check the operation, in order to observe whether
the bead had not been driven off. Upon examination, it appear¬
ed that the pipe-clay had been fused, the gold being partly buried
beneath its surface : the borax, mixing with the. fused clay, ex-
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hibited a beautiful glass of gold; and part of the tube , where
fusion had not taken place , was invested with a shining surface
of the metal, as if it had been gilded and burnished . The most
striking phenomenon was exhibited around this central appear¬
ance . A sort of halo or red circle , of the most lively rose colour,
surrounded the whole ; the colour being most intense towards
the central point where the gold was fixed, and gradually dying
away upon the white surface of the pipe-clay. By renewing
the application of the gaseous flame, the bead of gold, which , in
its first operation , had been considerably diminished in size, was
nearly all of it volatilized.
lxxx . arenaceous

ore or platinum

.

(Platina .)

Fusible into a globule of brittle alloy , with a tarnished and
dull aspect.
LXXXI. PURE PLATINUM.
The fusion of this metal , owing to the great improvements
here mentioned in the mode of using the Gas Blow-pipe, is now
become so easy , that this metal melts faster than lead in a com¬
mon fire. It is no longer necessary to make use of wire in ex¬
hibiting its fusion and combustion. The
cuttings which are sold
by the manufacturers of Platinum utensils are placed in a cupel,
either mounted on a stand or held in a pair of forceps . The
mouth of the jet is bent downwards, * so as to admit of a perpen¬
dicular direction of the gaseous flame upon the metal in the
cupel. The
flame is then suffered to act upon the Platinum;
about a quarter of an ounce of the metal being placed in the
* Jets , thus prepared for the Gas Blow-pipe, having a bore -js of
an inch in diameter, having been made, according to the author’s
directions, by Mr. Newman, of Lisle Street, Leicester Square; toge¬
ther with all other apparatus necessary for the Experiments here
described.
•
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cupel at first. As soon as this begins to melt, more may be
added ; until a cupel of the common size is nearly full of the
boiling metal : and in this manner a mass of Platinum, weighing
half an ounce, at the least, may be obtained in one brilliant
bullet. This, when rolled out, so that, all air-holes being re¬
moved, the mass possesses a uniform density, will be found to
have a specific gravity equal to 20857 . During the fusion of
the metal, its combustion will be often, if not always, apparent.
It will burn with scintillation; and particles of the black pro¬
toxide of Platinum, if care be used, may be caught upon a sheet
of white paper while the combustion is going on.
LXXXII .

PLATINUM

ALLOYED

WITH

THE

METAL

OF

BARYTES.

pure Platinum, weighing one grain, was placed in
a charcoal crucible with a bead of equal weight of the metal of
Barytes. The two metals being brought into fusion by the ga¬
seous fame, ran together into an alloy of a bronze colour, weigh¬
ing two grains. This alloy preserved its metallic appearance
during twenty-four hours, when it fell into a reddish powder,
resembling the peroxide of Platinum.
A bead

of

I .XXXIII

. PLATINUM

WITH

SILVER.

This alloy is easily formed upon charcoal, before the Gas
Blow-pipe. It is so malleable, when the metals are combined
in parts of equal bulk, that a large bead of it may be extended,
by means of a hammer, into a circular plate, without any frac¬
ture towards the edge. Its lustre, when polished, is equal to
that of pure silver; but , owing to its superior hardness, it might
be serviceable in the Arts and in coinage.
LXXXIV

. PLATINUM

WITH

GOLD.

This alloy has been already described, in a former part of this
work. It may be formed as in the preceding experiment, upon
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Gold do not
exceed nine-tenths of the Platinum, its colour is tarnished, if
not entirely destroyed, by the presence of the latter metal.

charcoal, with great ease. But if the quantity of the

WITH

1.XXXV. PLATINUM

COPPER.

The metals were combined in equal parts, by weight. The
alloy is remarkably fusible, and will continue in a state of
vehement ebullition after the stop-cock of the jet is closed for
the extinction of the gaseous flame. This alloy is soft; easily
cut by a file; malleable; and of a pale colour, resembling that
of pure gold, Indggdj it seems as if gold might be thus imitated,
both with regard to its specific gravity and colour.
. platinum

lxxxvi

with

, in equal parts , by weight.

iron

This alloy is malleable; but so hard, that a file will scarcely
cut it. When the two metals are made to combine in a charcoal
crucible, their joint combustion exhibits a very brilliant fire-work.
The surface of the alloy, when polished, exhibits a very high
degree of lustre.
lxxxvii

This

alloy

. platinum

with

iron

, in equal parts , by bulk.

is brittle. In cooling, air-cavities are left ; and the

alloy, like Bismuth after fusion, exhibits a minute but brilliant
crystallization.
LXXXVIII

. PURE

PALLADIUM.

Easily fusible before the gaseous flame, with combustion and
scintillation, into a globule with a tarnished appearance, re¬
sembling lead that has been exposed to the action of the
atmosphere.
LXXXIX . PALLADIUM

WITH

THE

METAL

OF BARYTES.

When a lamina of Palladium is used to support the metal of
Barytes, and the gaseous flame is made to act upon the latter, it
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spreads over the surface of the Palladium, forming an alloy with
it , which externally resembles a bronze varnish. In one of these
experiments , small beads were left upon this alloy, which , when
cut by a file, exhibited a metal resembling silver: but their
surfaces becoming soon altered by exposure to the air, and
covered with an oxide, the file was again applied ; and again the
same reguline metallic lustre was developed.
XC . PALLADIUM

WITH

COPPER.

The two metals were combined in equal parts , by bulk ; and
they united with such rapidity , that it seemed as if they acted
upon each other by a powerful mutual attraction . After the
alloy was formed , it was remarkably fusible ; and it was always
attended with scintillation , arising from the partial combustion
of the Palladium. This alloy is of a pale colour, and easily cut
by the file ; but it is susceptible of a very high polish.
XCI . BRITTLE

RECIULUS

OF

RHODIUM.

This substance was presented by Dr . W. H . Wollaston. The
author expected that he should be able to render it malleable by
the action of the gaseous flame. He found this , however , to be
impracticable , owing to some impurity which no degree of heat
would altogether expel . As soon as fusion commenced , the
metal came away in •white fumes ; but the residue was always
brittle . An endeavour was therefore made to purify it, according
to the method pointed out by Dr . Wollaston. The regains was
first melted by a common blow-pipe upon charcoal, with four times
its weight of lead. It was then dissolved in nitro -muriatic acid;
two parts of muriatic being added to one part of nitric acid . A
complete solution of the whole was not effected ; owing to a
deficiency in the relative proportion of the two acids . After
evaporation to dryness , a salt was obtained , which , being dis¬
solved in alcohol, yielded a yellow precipitate to pure ammonia.
This precipitate , when fused by the gaseous flame, became
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extremely malleable; but it was found to consist of Rhodium
still combined with Lead. The alloy was therefore once more
submitted, upon charcoal, to the action of the gaseousJlame; and,
by further continuance of the heat, the lead was at length either

volatilized or vitrified, and the Rhodium rendered perfectly
malleable. Professor Gumming, who, with other chemical friends,
was present at the experiment, himself beat out the Rhodium,
which had been obtained in the form of a globule, into a thin
circular lamina of the pure metal.
XCII .

MXJRIATE

OF

RHODIUM.

A small portion of this salt, of a red or rosy colour, had been
given to the author by the Reverend Archdeacon Wollaston,
when Professor of Chemistry in the University of Cambridge;
having himself received it from his brother. Its purity, there¬
fore, may be inferred. Being placed in a charcoal crucible, it
admitted of easy fusion, attended with occasional combustion.
The metal was then revived. At first it appeared, externally,
of a jet -black colour, like the metallic slag of Barytes. Upon
being again exposed to the gaseous flame, it began to boil vehe¬
mently, and was in part volatilized. There then remained a
brilliant globule of metal, resembling the purest Platinum. This
metal was malleable. By further continuance of the heat, it was
entirely volatilized. The experiment was again repeated ; and
the metal again obtained, in a malleable state. In this state,
after being hammered, it was sent to Dr. Wollaston.
XCIII

.

GRANULAR

ORE

OF

IRIDIUM.

This experiment was made at the request of Dr. Wollaston.
Some very pure grains of the ore of Iridium, which he had sent

to Professor Gumming, were placed within a charcoal crucible,
and brought into contact with the gaseous flame. At their first
exposure to heat, they became agglutinated, and partially fused,
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shining , in the parts where fusion had commenced , with a bright
Platinum lustre . Afterwards , the agglutinated mass of the
Iridium was placed within a plumbago crucible , and once more
exposed to the gaseous fame, when the metal was perfectly
melted . It then began to boil, and also to burn with scintilla¬
tion , depositing a reddish-coloured oxide upon the surface of the
plumbago. Nothing
now remained within the crucible but the
vitriform oxide of Iridium, in the form of glass,* which was sent
to Dr . Wollaston.
xciv . granular

ore of iridium

and of osmium.

Some grains of this ore, which had belonged to the late
Professor Tennant, being placed in a charcoal crucible , were
fused with difficulty into a single globule ; a combustion of the
Iridium taking place the whole time , accompanied by an evident
volatilization . The globular residue "was afterwards flattened
upon an anvil , by severe shocks of a hammer . The metal,
however , proved to be so exceedingly hard , that it was only
partially extended by this violent pressure . The sharpest
Carron files could scarcely rase it : constant friction with one of
those files, during thirty minutes , being necessary to disclose an
even surface of the metal : it then exhibited a degree of metallic
lustre , reflecting almost as much light as the allop of Nickel
with Palladium.

* Metallic
“

oxides

, after

fusion

, are

called

glass,

because

they

acquire a good deal of resemblance , in some particulars, to common
glass .” (Thomson’s Chemistry, vol . I . p, 475 . Loud. 1817.) Is not
common glass itself a result of the fusion of metallic oxides ? Unless,
indeed , it can be proved that Silica is not a metallic oxide.
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POSTSCRIPT.
To the preceding Experiments may be added two, belonging
to a Class of bodies remarkably distinguished from the pre¬
ceding; namely, the Combustibles
, commonly so called.
xcy . crystallized

carbon

.

(Diamond .)

A fine octahedral diamond, of an amber colour, weighing six
was placed within a charcoal crucible, and exposed to
the action of the gaseous flame. At the first application of the
extreme heat, it became limpid and colourless: afterwards, it
appeared of a pale •white colour ; it next became opaque, and
resembled ivory, being now diminished in bulk, and having
sustained a loss of weight. After this, one of the solid angles
of the octahedron disappeared, and the surface of the diamond
was covered with bubbles. The other solid angles then
vanished; and there remained only a minute spheroidal globule,
shining with a considerable degree of metallic lustre . Lastly,
every atom was volatilized; the whole experiment being com¬
pleted within three minutes from the time of its commencement.

carats,

xcvr . cabburet

of iron . (Plumbago .)

A very pure fragment of this substance, which had been
analyzed by the late Professor Tennant, was exposed, per se, to
the utmost intensity* of the gaseous flame. Its fusion was im¬
mediately evident, attended witha vivid scintillation. No change
* By gradually turning the stop-cock of the jet belonging to the
Blow-pipe, the volume of the gaseous flame may be diminished or
increased at pleasure; and, of course, the degree of heat may be
modified; its utmost intensity being afforded when the stop-cock is
quite open.
Gas
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of colour was, however, to be observed in the flame. Upon
examining the appearance of the plumbago, after its fusion, its
surface was found to be covered with innumerable minute
globules; some of which exhibited a limpid and highly transpa¬
rent glass; others, a glass of a brownish hue; the larger globules
being jet -black and opake, with a dark metallic lustre ; but so
exceedingly minute, that their real nature could not be ascer¬
tained. When placed in naftha, they sank to the bottom of the
liquid, disengaging gaseous bubbles. Water produced no
change in their appearance: they fell rapidly to the bottom,
and remained there unaltered.
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No . VII.
Address read at the First Meeting of the Cambridge Philo¬
sophical Society, stating the Design and Objects of its In¬
stitution ; written at the request of the Council.
At the opening of the first Meeting
Philosophical

Society

of the Cambridge

, the Members

of the Council

the earliest opportunity that has been of¬
avail
fered to them, of expressing to the Society their congratula¬
tions upon its Institution . Convinced, as they all of them
are, of the advantages likely to result from the establishment of
such a Society, they do not hesitate to declare their opinion,
that an event of more importance, as affecting the best interets
of Science, has rarely occurred in the annals of the Univer¬
sity.
A Century has now elapsed, since the celebrated Wood¬
themselves of

ward

prefixed the following axiom , to his “ Essay

upon the

Natural History of the Earth,” which took the lead in sub¬
jects of Geological inquiry. “ From a long train of experi¬
ence,” said he, " the world is at length convinced, that obser¬
vations are the only sure grounds, whereon to build a lasting
and substantial Philosophy. All partyes are so far agreed
upon this matter, that it seems to be now the common sense
of Mankind.”* For this reason, when he composed his
work, as he himself states, “ He gave himself up to be guided
wholly by matter of fact ; intending to steer that course which
is agreed, of all hands, to be the best and surest ; and not to
offer any thing but what hath due warrant from Observa* Nat . Hist, of the Earth , p . 1. Loud. 1723.
2 I
VOL . IX.
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tions.”# Unfortunately for the fame of this distinguished
Naturalist, and for the University to which he bequeathed
his valuable Collection, the want of a Society affording the
means of Philosophical communication, caused his immense
treasure of facts to remain hoarded in a place by no means
worthy of the collection, or convenient for its arrangement.
Hence the hardly credible truths which are now beginning to
come to light respecting the Woodwardian Collection; hence,
the extraordinary circumstance, first made known by the late
Professor, the Rev. J . Hailstone, that the Corundum Stone,
(a substance of such singular utility in the arts, and whose
supposed discovery, as distinguished from other Minerals, was
attributed to Dr . Black of Edinburgh ) was not only known
to Woodward, but specimens of it existed unnoticed in his
Cabinet many years before Dr . Anderson of Madras sent to
Europe the examples upon which Dr . Black founded his
observations. The same may be said with regard to other
bodies ; and especially that remarkable substance called the
Native Meteoric Iron of Pallas; also in the Woodwardian
Collection.\ To obviate even the possibility of such occur*
* Ibid . “ The observations I speak of,” observes the same Author,
p. $. “ were all made in England; the far greatest part whereof I
travelled over on purpose to make them ; professedly searching all
places ns I passed along, and taking a careful and exact view of
Things on all hands as they presented; in order to inform myself of
the present condition of the Earth , and all Bodyes contained in it, as
far as either Grottos, or other Natural Caverns, or Mines, Quarries,
Colepits, and the like, let me into it, and displayed to sight the inte¬
rior parts of it.”
t To prove this remarkable fact, Professor Hailstone purchased a
specimen of the Native Meteoric Iron of Pallas, and placed it in the
Woodwardian Collection by the side of Woodward
's Specimen; that
their identity might be the more easily recognized.
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rences in future ; to lay open channels of communication for
facts connected with the advancement of Philosophy,and also
to bring together men who are engaged in common pursuits of

Science,

is

the main object of the Cambridge

Philoso¬

. The zeal and promptness which have
Society
phical
been manifested in its Establishment, and a view of the names
which have been already added to the list of its Members,
excite a reasonable hope that, by means of it, a fund of valu¬
able information may be gradually accumulated. Some idea

of the usefulness of such an Institution, simply
by referring to the various periodical Journals, edited, either
by individuals, or by societies, in different districts of this king¬
dom ; in which the philosophical contributions of the mem¬
bers of this University, being frittered and squandered away
in detached and distant parts, appear to be almost without ex¬
istence ; but if the same scientific productions had been con¬
centrated, their testimony of the industry and abilities of their
authors, would not only be creditable to the University, but
would also tend more effectually to the advancement of
Science. It is one of the objects of the Society, that a Vo¬
lume for giving publicity to such writings, should occasionally
be sent forth ; not at any fixed or stated periods, but so often
as due and approved materials can be selected for this pur¬
pose ; and to this end it is proposed, that Philosophical Com¬
munications should be encouraged from every (quarter likely
to afford them, by rendering to their authors every possible
assistance which may be necessary for their publication. Let¬
ters have been already transmitted from the Secretaries to per
sons who are likely to promote the intentions of the Society;
and it is requested that all its Members will themselves further
the designs of the Institution, by inquiring for communica¬
tions relating to the several branches of Natural Histon y and
Natural Philosophy ; especially by means of their foreign

may

be formed

2 I2
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correspondence, and the observations they may be atle to
collect from scientific men engaged in foreign travel. What¬
soever may tend to illustrate the History of the Animat, the
Vegetable, or the Mineral Kingdom; of organized or cf un¬
organized Existences ; will be deemed valuable acquisiions.
Of course it is hardly necessary to add, that all papers on the
subjects of Zoology, in all its branches ; of Botany ; Mine¬
ralogy; Geology; Chemistry; Electricity ; Galvaiism;
Magnetism; and all Mathematical Communications connect¬
ed with the subjects of Natural Philosophy, will be tiankfully received, and always duly acknowledged.
The want of a sufficient incitement towards inquiries cf this
nature, after University Students have commenced Graduates,
has been sometimes considered as a defect in the schene of
University education. At that important period of life, vhen
the application of philosophical studies should begin, Acade¬
mical Students seem to have acted under an impression that
they have brought their studies to a termination. Or , if t dis¬
position should prevail, to approach the studies of Nrture,
under the conviction that it is better, “ de re ipsa quarere,
quam mirari
this tendency, of such incalculable valte in
youthful minds, become checked, either by the retirement or
consequent want of intercourse with literary men, to vhich
the calls of professional duties consign them, or by the little
honour which in all our Universities has hitherto awaitel the
inquiry. The valedictory observations of Bishop Watsm af¬
ford a decisive confirmation of this truth :+ and the reprorches
cast upon our country by the celebrated Kirwan\ may be still
considered as not altogether inapplicable. “ In Sweden and
* Seneca.
t Watson ’s “ Miscellaneous Tracts, ” vol . II . p. 438 . Lond . 1815.
I Min . Pref. p. 1. Loud . 1784.
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Germany,” says he, “ Mineralogy is considered as a Science
worthy the attention of Government. There are Colleges in
which it is regularly taught ; it forms a distinct and honour¬
able Profession ; like that of the Soldier, the Merchant , or
the Barrister ; its superior officers form a part of the adminis¬
tration of the state. Young Students fraught with the know¬
ledge to be acquired in their own Country, are sent abroad
to glean all that can be collected from a more diversified view
of Nature. This example has been followed by France,
Russia, and Spain. Chemistry too , the Parent of Mineralogy, is cultivated by the most enlightened nations in Europe,
and particularly in France, with a degree of ardour that ap¬
proaches to enthusiasm. In England , on the contrary, it re¬
ceives no encouragement from the public.” These observa¬
tions which that eminent Naturalist then applied to the studies
in which he was more particularly engaged, may to a certain
extent be yet directed towards every other branch of Natural
Philosophy. In the posthumous works of Dr . Hooke, which
were dedicated to Sir Isaac Newton, when he was President
of the Royal Society, by its Secretary Waller * we find their
author maintaining, that the neglect shewn to Natural Philo¬
sophy has been characteristical, not of this country alone, but
of all nations and in all ages. “ Learned Men, ” he complains,
" take only a transient view of Natural Philosophy, in their
passage to other things ; thinking it sufficient to be able to talk
of it in the phrase of the school. Nor is it only so now, but
it has been so almost in all ages ; so that for about two thou¬
sand years, of which we have some account in History, there
is not above one quarter of that space in which men have
been philosophically given ; and among such, as have been
* Hooke ’s Present state of Natural Philosophy ; see Posthumous
Works , p. 6 . Lond . 1705.
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so, several of them have been so far disjoined by Time, Lan¬
guage, and Climate, by manner of Education, manners, and
opinions, and divers other prejudices, that it could not be ex¬
pected it should make any considerable progress.”
Yet the effect of such studies upon the mind, and especi¬
ally in places appropriated to public education, and in an age
when false philosophy and irreligion have been so alarmingly
manifested, may perhaps secure them a more favourable re¬
ception ; since it requires no argument to prove that the evi¬
dences of Religion always keep pace, and are progressive,
with the discoveries in Natural knowledge. After a long life
entirely devoted to the studies of Natural History, Lin¬
naeus placed over the lintel of the door of his Museum an
inscription which was calculated to convey to the mind of

every approaching Student a conviction of this truth : InNOCU& vi vito

! Numen

adest

!*

Having thus set before the Society the main design and ob¬
jects of its Institution, the Council beg to call the attention
of this meeting to considerations of a subordinate nature. It
will be necessary to provide some place in which the future
Meetings may be held, and where a repository may be formed
for the preservation not only of the archives and records of
the Society, but also of such documents, books, and speci¬
mens of Natural History, as may hereafter be presented or
purchased. The utmost economy will at present be requisite
in the management of the Society’s funds; and therefore if
the consent of the University could be obtained, it would be
highly desirable that the expenses of printing the Society’s
* See Linnaeus’s Diary , written by himself, in Pulteney ’s Linnseus

by Maton, p. 563 . Lend . 1805.
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Transactions , should be defrayed by the University.* His
Royal Highness the Chancellor has accepted of the Office of
Patron , and his Letter , containing the expression of his ap¬
probation, will be read by one of the Secretaries. The present
Vice-Chancellor ; our High Steward ; both our Representa¬
tives in Parliament ; and many other distinguished Members
of the University, who are not resident, have also contributed
towards the undertaking ; and there is therefore every reason
to hope, that the Graduates of this University, who associated
for the Institution of the Cambridge
Philosophical
Society , by their assiduity and diligence in its support , and
by their conspicuous seal for the honour and well-being of the
University ; will prove to other times, that their Lives, and
their Studies, have not been in vain.
* This is now done.
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No . IX.

List of Dr . Clarke's Papers , in Thomson’s Annals of
Philosophy.

Besides these there are several Papers , whose Titles have
been already inserted, and one upon the Blow-pipe, in the
Journal of the Royal Institution.
Two Letters to Dr . Thomson, announcing the fusion of
refractory substances, and the partial reduction of the earths;
the former dated Cambridge, Aug. 23, 1816; the latter,
Sept . 9-— Annals, Vol. viii. p. 313.
Some observations respecting the new metals obtained
from Barytes and Strontian ; also, of a pure metal observed
in the decomposition of Borax, together with other remarks
on the means of analysis, afforded by burning a highly com¬
pressed mixture of the gaseous constituents of water. In a
letter to the Editor.
N .B. At the end of this letter is an account of the first
explosion.
Annals, Vol. viii. p. 357.
Farther observations respecting the decomposition of the
earths, and other experiments made by burning a highly com¬
pressed mixture of the gaseous constituents of water.—Annals,
Vol. ix. p. 89 ; Jan . 1817.
Improvement in the Oxygen and Hydrogen Blow-pipe.
Letter to Dr . Thomson, Feb . 1817.—Annals, Vol. ix.
A continuance of the observations made by burning a
highly compressed mixture of the gaseous constituents of
water.—Annals, Vol. ix . p . 194 ; March , 1817.
Farther improvement in Broke’s Blow-pipe, in a letter to
Dr . Thomson .—Annals, Vol. i^. p. 326 ; April, 1817.
Account of some experiments made with the Cas Blow-
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pipe ; being a continuation of former observations upon the
same subject .—Annals, Vol. x . p. 133 ; Aug. 1817Account of an improvement made in the Gas Blow-pipe ;
with some additional remarks upon the revival of metals from
their oxides, and of the fusion of refractory bodies, by means
of the same instrument .—Annals, Vol. x. p. 373 ; Nov . 1817.
Account of some remarkable minerals recently brought to
this country from the island of Jean Mayen , in the Greenland
Seas, North Lat. 71° ; also, a description and analysis of a
substance called Petalite, from Sweden.—Annals, Vol. xi.
p. 194 ; March , 1818.
Account of a meteor, apparently accompanied by matter
falling from the atmosphere, as seen at Cambridge by Pro¬
fessor E . D . Clarke, of that University, and otherpersons who
were eye-witnesses of the phenomenon.—Annals, Vol. xi.
p. 273 ; April, 1818.
On the Aphlogistic Lamp .—Annals, Vol. xi. p . 304;
April, 1818.
Farther account of Petalite , together with the analysis of
another new Swedish mineral, found at Gryphytta, in the pro¬
vince of Westmania, in Sweden.—Annals, Vol. xi. p. 365 ;
May , 1818.
Analysis of a specimen of the Diamond Rock .—Annals,
Vol. xi. p. 464 ; June , 1818.
On the colouring constituent of Roses .—Annals, Vol. xii.
p . 126 ; August, 1818.
On the colouring constituent of Roses, and of the flowers
and leaves of other vegetable bodies.—Annals, Vol. xii. p. 296;
Oct . 1818.
Notice respecting the discovery of Pearl Sinter.—Annals,
Vol. xii. p. 464 ; Dec . 1818.
Account of a newly discovered variety of green Fluor Spar,
of very uncommon beauty, and with remarkable properties of
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colour and phosphorescence.— Annals, Vol. xiv, p. 34 ; July,
J819Method of obtaining Nickel in a state of perfect purity and
malleability.—Annals, Vol. xiv. p. 142 ; Aug . 1819.
On the alloy of Platinum and Lead (accidental error for
Tin).—Annals, Vol. xiv. p. 229 ; Sept . 1819.
On the alloy of Platinum and Tin .—Annals, Vol. xiv.
p. 470 ; Dec . 1819.
Observations on Gehlenite, made during a series of analy¬
tical experiments upon this mineral, which prove that it con¬
tains Potass .—Annals, Vol. xiv. p. 449 ; Dec . 1819.
Observations upon the ores which contain Cadmium, and
upon the discovery of this metal in the Derbyshire Silicates and
other ores of Zinc.—Annals, Vol. xv. p. 272 ; April, 1(820.
Regular crystallization of Olive Oil.—Annals, Vol . xv.
p. 329 ; May, 1820.
On the chemical examination, characters, and natural
history of Arragonite, explaining also the causes of the dif¬
ferent specific gravity of its different sub-varieties.—Annals,
New Series, ii. 57 ; July , 1821.
On crystallized Magnesian Carbonate of Lime, from Alston
Moor in Cumberland ; crystallized Plumbago , and some other
minerals from the mines of Cumberland .—Annals, New
Series, ii. 415 ; Dec . 1821.
On Cadmium and the habitudes of some of its ores, shew¬
ing the means of detecting the presence of the metal in English
ores of Zinc.—Annals, New Series, iii. p. 123 ; Feb . 1822.
On the presence and proportion of Cadmium in the metallic
sheet Zinc of Commerce ( last paper he ever wrote).—Annals,
New Series, iii. p. 195 ; March, 1822.
THE END.
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