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TO 

Sir JOHN PRINGLE, Bart. 

Phyfician to his Britannic Majetty, 

late Prefident of the Royal So- 

_#  giety, Member of the Royal Aca- 

| demy of Paris, &c. &c. 

SiR, 

- GRATEFUL remembrance of 

paft fervices is as juft a tri- 

bute due to thofe from whom they 

are received as the acquitting of a 

debt contracted in any other manner. 

If it is not in the. power of a man 

to make a return fuitable to the be- 

nefits received, he is, however, in 

a 2 duty 
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duty bound to fhew, by the beft 

method in his power, a thankful 

heart to his benefactor. 

Ingratitude was by the ancient 

Greeks. held. as. a-.crime’ Gteithe 

blackeft dye, as tending directly to ® 

deftroy the motives of mutual be- 

nevolence, and to diffolve the ties of 

friendfhip, that fource of human 

happinefs, without which life itfelf 

is fcarcely worth enjoying. 

The ungrateful, confcious of his 

mifbehaviour, and looking upon his 

benefactor as upon a judge who has 

pronounced a juft and fevere fen- 

tence upon him, endeavours to find 

reafon for breaking off with him ; 

while his benefactor, looking upon 

the ungrateful as upon a montter . 

unworthy 
= FV) |B 
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unworthy of his regard, is induced 

to fhut, for the future, his heart 

againft others. | 

No man upon earth can have 

ftronger reafons for a due fenfe of 

gratitude than I acknowledge to 

you. You beftowed many. civilities 

upon me, who had never been. in 

the way of doing you any fervice 

whatever. You granted me your 

friendfhip almoft as feon as I was 

acquainted with you. You encou- 

raged. my eagernefs for improving 

myfelf in medical knowledge, by 

communicating to me what you had 

learned by a laborious life; by that 

experience which an affiduous and 

moft attentive zeal, beftowed in the 

care of the great military hofpitals in 

a3 the 
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the time of war, and a moft. fuc- 

cefsful private practice, had afforded 

you, and of which your celebrated 

work upon The Difeases of the Army 

will be an honourable and everlaft- 

ing teftimony, as well as a real be- 

nefit, to the lateft pofterity. 

You always gave me, with the - 

ereateft fincerity, your advice in 

what manner, and in whofe com- 

pany, I could moft improve myfelf 

in the various branches of medicine . 

and natural knowledge which I took 

a delight to cultivate. 

It was you, sik; who, among 

thofe many refpectable and learned 

men, whofe conftant friendfhip 

towards me has made an indelible 

and grateful impreffion on my mind, 

con-= 
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contributed principally to that par- 

ticular happinefs I enjoyed during 

fo many years in this ifland; that 

felicity which a free and indepen- 

dent man finds in the purfuit of 

knowledge and wifdom in the fo- 
ciety and friendly intercourfe of 

thofe who have diftinguithed them- 

felves by their learning. 

But, SIR, among ‘the n many obli- 

gations which I owe you, there is . 

one of fuch importance, that the 

very thought of it {trikes me with 

reverence and with the deepeft fenfe 

of gratitude for you. You did me | 

a fervice which I cannot forbear to 

mention ; though I know that your : 

modefty would hardly permit me to 

aA exprefs 

sith ¢ 
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exprefs the true fituation of my 

mind in that refpect. 

Permit me, sir, to leave behind 

me fome public teftimony of my re- 

{pectful gratitude to you, as the 

only, though fmall, return I can 

make you; the only way by which 

I can publicly fhew, that the unfo- 

licited favours fo generoufly be- 

ftowed upon a foreigner, who could 

not claim the leaft merit with you, 

have made fo ftrong an impreffion 

on my mind as no time is able to 

weaken. You have recommended 

me, SIR, Without my foliciting any 

favour from you, to thofe Augutt 

Sovereigns who are {till the {upport 

ofthe illuftrious HOUSE OF AUSTRIA$ 

thofe 
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thofe powerful Monarchs whofe gra~ 

cioufnefs, benevolence, and magnani- 

mity, equal the fupreme grandeur of 

their ftation. Thefe Auguft Sove- 

reigns, after having fuffered fo many 

repeated lofies by that dreadful dif- 

eafe the Small-pox, refolved at laft to 

_check that, terrible havock in their 

illufirious Family, and ordered their 

Ambaffador to fend to their Court a 

phyfician from this ifland, capable 

of fulfilling the important truft of 

faving, by means of inoculation, the 

remainder of the Royal Offspring, 

which had as yet efcaped the infec- 

tion. Being confulted on the choice 

of a proper perfon, you propofed 

me without hefitation;: and thus 

opened 
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opened to me a wide door to emo- 

luments and honours. 

After having been fo publicly and 

fo honourably called from a diftant 

country to the moft generous and | 

powerful Monarchs; and after hav- 

ing contributed to the tranquillity 

and happinefs of fo many illuftrious 

Princes, who, being educated under 

the maternal care of the moft vir- 

tuous PrincEss, are become highly 

important to mankind, and have 

filled the world with a well-founded 

confidence to fee its happinefs 

promoted by their means; what+ 

ever advantage or reputation I have 

acquired from fuch a flattering ap-— 

3 pointment, 
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pointment, I derive it all from your 

friendfhip. oh 
My earneft defire of not quitting 

this country without leaving you 

fome public teftimony of my real 

fentiments towards you, excited me 

to hurry this work to the prefs 

without having time enough to 

finifh it as I defired. If it had been 

in my power to have {pent the en- 

fuing winter in this country, I might 

poffibly have made it more worthy 

your patronage, and of appearing 

in the world under your aufpices. 

I prefent it to you imperfect as it is; 

and beg of you to look upon it only 

as a public mark of my refpect and 

gratitude, which I fhall retain in fall 

force 
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force to the end of my life, and 

with which I have the honour of 

fubfcribing myfelf, 

SIT Rs, 

Your very much obliged 

and faithful friend and fervant, 

| J. INGEN-HOUSZ. 
London, 

October 12, 1779." 
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'HE common air, that element 

in which we live, that invi- 

fible fluid which furrounds the 

whole earth, has never been fo 

much the object of contemplation 

as it has in our days: it never en- 

gaged fo much the attention of the 

learned as it has of late years. ‘This 

fluid, diffufed every where, she 

breath of life, deferves fo much the 

more the attention and inveftigation 

of philofophers, as it is the only 
fubftance without which we can 

{carce fubfift alive a fingle moment, 
and whofe good or bad qualities 

have the greateft influence upon 
our 
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our-conftitution. The moft active 
poifons which are known do not 

fo quickly deftroy the life of an ani- 

mak as the; want of; air, ‘ior “he 

breathing of it when it is rendered 

highly noxious. It will appear in 

this work, that thofe very plants, 

which, influenced by the light of 
the fun, repair the injury done to 

this fluid by the breathing of ani- 
mals, and by many other caufes, 

“may, in different circumftances, poi- 

fon fo much this very element, as 

to render it abfolutely unfit for re- 

{piration, and, inftead of keeping up 

life, to extinguifh it in a moment. 
Therefore this univerfally-diffufed 
element deferves not only the pur- 

fuit of philofophers, but claims 
more immediately the attention of 

thofe whofe profeffion it isto preferve 
health and to cure difeafes. I have 

beftowed 
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beftowed fome labour upon this 

fubject, both as a philofopher and 

as a phyfician. 

When I firft found in the works 
of that excellent philofopher :and 

inventive genius, the reverend Dr. 

Prieitley, his important difcovery, 

that. plants wonderfully thrive in 

putrid air; and that the vegetation 
of a plant could correct air fouled 

by the burning of a candle, and re- 
{tore it again to its former purity 
and fitneis for fupporting flame, 

and for the refpiration of animals 5 

I was ftruck with admiration: -and I 

could not read afterwards, but with 

a kind of extafy, the application 

which Sir John Pringle made of 

this difcovery in his elaborate dif- 

courfe, delivered at the Royal So- 

ciety in November 1773, when he 

conferred, as prefident of that 
learned 
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learned Body, the annual prize me- 

dal upon Dr. Prieftley, decreed to 

him as an. honourable teftimony of 

their approbation of the fuccefsful 

labours beftowed by him upon the 

doctrine of air. ** From thefe difco- 
€é veries,” daysche;, “* we ‘ard alfured. 

“that no vegetable grows in vain, 

« but that, from the oak of the foreft 
4 

a ¢ 
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to the grafs in the field, every in- 

dividual plant is ferviceable to 

mankind; if not always diftin- 

guifhed by fome private virtue, 

yet making a part of the whole, 

which cleanfes and purifies our 

atmofphere. In this the fragrant 

rofe and deadly night-fhade co- 
operate: nor is the herbage, nor 

the woods that flourifh in the 

moft remote and unpeopled re- 

gions, unprofitable to us, nor we 

to them; confidering how con- 

“ ftantly 
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{tantly the winds convey to them 

our vitiated air for our relief, and 

for their nourifhment. And if 

ever thefe falutary gales rife to 
ftorms and hurricanes, let us ftill 

trace and revere the ways of a be= 

neficent Being, who not fortui- 
toufly, but with defign, not in 

wrath, but in mercy, thus fhakes 

the waters and the air together, to 
bury in the deep thofe putrid and 

peftilential effluvia which the ve- 

getables upon the face of the 
earth had been infufficient to con 
fume.” 

Since I read that elegant difcourfe, 
I have wifhed that fome induftrious 

philofopher would beftow his labour 

in tracing Nature in its operations, 

and in difcovering the manner in 

which the vegetable kingdom is 

fubfervient to the animal, in cor- 

b recting 
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recting the mafs of air contaminated 

by their refpiration, and perhaps 

too by their perfpiration. The fol- 

lowing pages will fhew, whether 
the pains I took, in the courfe of this 
fummer, to inveftigate this impor- 

tant fubject, have been attended with 

fome degree of fuccefs.. I am far 
from thinking that I have difco- 
vered the whole of this falutary 

operation of the vegetable kingdom; 

but I cannot but flatter myfelf, that 

I have at leaft proceeded a fiep far- 

ther than others, and opened a new 

path for penetrating deeper into this 

myiterious labyrinth. 

Among the various ufeful difco- 
veries. with which Dr. Prieftley has 

already enriched, and {till continues 

to enrich, natural knowledge, none, . 

in my opinion, are of more import- 

i _ ance. 
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ance than thofe he made upon the 

various kinds of airs. 
The difcovery of that wonderful 

aerial fluid, which in purity and fit- 

nefs for refpiration fo far exceeds 

the beft atmofpheric air, that an ani- 

mal may protract its life in it five 
times longer than in the beft com- 
mon air, excites fo much the greater 

admiration, as he found it firft in 

fuch bodies which by their nature 

muft have been fufpected to conceal 

rather within their fubftance dele- 

terious qualities, fuch as calcined 

mercury and red precipitate. He 

has given to this air the very proper 

appellation of dephlogifticated air, or 

air deprived of that inflammable 

principle which is the chief ingre- 
dient that renders our atmofpheric 
air more or. lefs*impure, and thus 

more or lefs fit for refpiration. 

b 2 His 
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His difcovery of that peculia® 
quality which nitrous air poffeffes, of 

deftroying or being deftroyed by 
common aif in proportion to its pu- 
rity, is one of thofe inventions 
whofe utility will be more and more 
confpicuous, when it fhall have un= 

dergone all the improvements of 

which it is fufceptible. Let it be 

mentioned to his honour, that his 
candour ahd modefty have made 

him under-rate the value of this 
ufeful production of his inquiries; 
when he fays, in his laft work, in- 

titled, Experiments and Obfervations 
relating to various Branches of Na- 
Biral Philojophy, with a Continuation 
of the Obfervations of Air, p. 2695 

6 When I! firft cr pyeree the pro- 

“‘ perty of nitrous air as a teft of 

“the wholefomenefs of common 
« air, I flattered myfelf that it might 

ee 
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® be of confiderable practical ufe: 
6 and, particularly, that the air of 

 diftant places and countries might 

** be brought and examined together 

$‘ with great eafe and {fatisfaction : 

Seout | own, that hitherto I have 

rather been difappointed in my 
€ expectation from it.” And he 

concludes thus: * I have frequently 
s¢ taken the ‘open air in the moft 
“¢ expofed places in this country, at 

“¢ different times of the year, and in 
«« different ftates of the weatber, 

“ &c.3 but never found the differ- 

€* ence fo great as the inaccuracy, 
meme from the metiod of 

‘making the trial, might eafily 
¢ amount to or exceed,” | 

Since I {aw the manner of putting 
different airs to the nitrous  teft, 

which Abbe Fontana now makes 

ufe of, and which I have in my in- 

b3 quiries 

“A 
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quiries for the moft part imitated, I 
cannot but think more favourably 

of the importance of this difcovery 

than the author himfelf does. [I 

even think with the Abbe, that, by 

ufing convenient and accurate in- 

ftruments, and by obferving to the 

ereateit nicety all the manoeuvres of 

the operation conftantly in the fame 

Way, we may with as much preci- 

fion judge of the degree of purity 

of common air, as we now are able 

to judge of its degree of heat and 

cold by a good thermometer. 

Indeed, by this method, even all 

the changes' which the conftitution 
of the atmofphere undergoes daily, 

in the fame place, are obferved with 

fo much accuracy, that, by making 

ten obfervations with the fame air, 

the difference will {carcely amount 

£0. 
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The difcovery of Dr. Priefiley, 

that plants thrive better in foul air 

than in common and in dephlogifti- 

cated air, and that plants have a 

power of correcting bad air, has 

thrown a new and important light 
upon the arrangement of this world. 

It fhews, even to a demonftration, 

that the vegetable kingdom 1s {ub- 

fervient-to the animal; and,” vice 

verfé, that the air, fpoiled and ren- 
dered noxious to animals by their 

breathing in it, ferves to plants as a 

kind of nourifhment. But in what 

manner this faculty of the plants is 
excited remained. ftill unknown. 

There was even fome doubt left 
in the mind of many philofophers, 

whether the facts related by Dr. 
Prieftley were not owing to fome 

| b4 par- 
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particular accident, as they had by 

-mo means been uniform; nay, had 

even been often contradictor y, as he 

himfelf candidly owns (fee vol. I. 

P.O 1s, SceH Ol, Jar. Prieftley’s work. 
on the fubject of air, and his laft 

work, p. 296.)3 and as Mr. Sheele 
had conftantly obferved a contrary. 

effect from beans. - 
Dr. Prieftley acknowledges, p- 

299. that, by repeating (1778) 

again his experiments, ¢bey proved 
to be unfavourable to bis former by- 
pothefis. ** For,” {ays he, ‘ whe- 
* phen J made the experiments with 
“* air injured by refpiration, the 

“¢ burning of candles, or any other 

e phlogiftic pr rocefs, it did not grow 

cc better but worfe ; : and the longer 

«“ the plants continued in the air, 
e the more phlogifticated it was.” 

He proceeds thus farther: ‘ I have 

ve 5. Shee 
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€* had feveral inftances of the aig 
“« being undoubtedly meliorated by 

“ this ‘procefs, efpecially by the 

cc fhocts of ftrawberries, and fome 

‘¢ other plants, which I could, by 

“ bending, introduce into the jars 

& or phials of air fupported near 
them in the garden, when the 
‘‘ roots continued in the earth.— 

é¢ I had other inftances, no lefs un- 

« queftionable, of common air not 

“ only receiving no injury, but even 

 confiderable advantage, from the 
« procefs, having been rendered in 
** fome meafure dephlogifticated by 

s¢ it, fo as to be much more dimi- 

¢¢ Galied by nitrous air than before, 
“a thing which I was far from ex- 

¢¢ pedting. —In moft of the cafes in 
é¢ which the plants failed to me- 

“ liorate the air, they were either 

 manifeftly fickly, or at leaft did 
«¢ NOt 
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not grow and thrive, as they did 
moit remarkably in my firft ex- 

periments at Leeds, the reafon of ~ 
which I cannot. difcover.—In 

thofe inftances in which the plants 

crew the belt, they were, how- 

ever, but fickly, as appeared by the 

leaves foon turning yellow, and 

falling off when the leaft motion 

twas? oiven -to'- them. “in fome 

cafes, however, as in thofe men- 
‘ tioned, .in vol. ‘I. p. 91, I faw no 

particular reafon why the air 

thould not have been meliorated. 

<¢ Upon the whole, I {till think 

‘it probable, that the vegetation 
of healthy plants, growing in fi- 
tuations natural to them, has a 

falutary effect on the air in which © 

they grow. For one clear in- 
{tance of the melioration of air in 

‘ thefe circumftances fhould weigh 

“ againit 



[xxv 7: | 

- againft a hundred cafes, in which 

* the air is made worfe by it.” 

Sooni after, p,gie5if he relates 

feveral inftances in which a plant 

had, in the {pace of ‘feven, eight, 

ten, or more days, effectually mend- 

ed the foul air in which it was 

made to grow. P. 309, he relates 

a fact, in which a fprig of winter 
favory, kept growing in a jar from 

the 16th of June to the 20th, had 

improved the air evidently, which 

improvement he found by three re- 

peated trials to be in the proportion’ 

Ge 1627 Sco .375) si idete <xelates 
another inftance, in which air was 

fo rauch improved by a {prig of 
pariley growing in it, from the 16th 

of June to the rit of July, that one 

meafure of it with one of nitrous 

air occupied only one meafure. 

After 
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After all, he concludes with the 
following words; p. 310%. § When 
“ thefe obfervations are well confi- 

6 dered, [ think it will hardly be 
6¢ doubted but that there is fome- 

ec thing in the procefs « of vegetation, 

“or at leatt fomething ufually af- 

“¢ fending it, that vA to meliorate 

& the. ail; in which it 1g carried on, 

- whatever be the pre oximate caufe 

of this effect, whether it be the 

‘¢ plants imbibing the phlogiftic 
‘¢ matter, as part of their nourifh- 

*‘ ment, or whether the phlogifton 

‘unites with the vapour that is 

‘ continually exhaled from them ; 

“though of the two opinions f 
“¢ fhould incline to the former.” 

Mr. Sheele is fo far from thinking » 
that air is meliorated by plants, 

that he even maintains, that vege- 

tation has the fame effect on air 
: that 

aun wR 
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that refpiration has. He. allows; 
however, that plants do not grow 

fo well in dephlogitticated aS in 
common aif. | 

At the end of Section XXXIH, in 

which he treats of the /pontancous 
emiffion of dephlogifiicated air froma 
water in certain circumfances, he 

{peaks thus: “ It will probably be 
“‘ imiagined, that the refult of the 
& experiments recited in this Sec- 
“ tion throws fome uncertainty on 
“¢ the refult of thofe recited in this 
& volume, from which I have con- 

cluded, that air is meliorated by 
the vegetation of plants, efpecially 

“¢ as the water; by which they were 
confined, was expofed to the open 

“ air; and the diin, in a garden: 
‘6 To this I can only fay, that I was 

not then aware of the effect of 
“ thefe circumftances; and that I 

| “‘ have 

ts o~ 
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have reprefented the naked fadcZ 

“asl obferved them; and, having 

no great attachment to any par- 

“ticular bypotbefis, | am very will- 

.“ ing that my reader fhould draw 

*¢ his own conclufions for himfelf.” 

Dr. Prieftley, haying obferved that 

bubbles of air feemed to iffue fpon- 

tancoufly from the ftalks and roots 

of feveral plants kept in the water, 

fufpected immediately, that perhaps 

this air, if found better than com- 

mon air, had been percolated through 

the plant, and purified by leaving 

its phlogifton in the plant as its 

nourlhment. With this view he 

plunged many phials containing 

{prigs of mint in water, laying 

them in fuch a manner, as that 

any air, which might be difcharged 
from the roots, would be retained 

in the phials, the bottoms bemg 

i a little 
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a little elevated. In this pofition 

the {prigs of mint grew very well, 
and in fome of the phials he ob- 

ferved a quantity of air. to be col- 
lected, though very flowly ; but he 

was much difappointed, that fome 

of the moift vigorous plants pro- 

duced no air at all. At length, 

however, from about ten plants he 

collected, in the courfe of a week, 

about half an ounce-meafure of air, 

which he found fo pure, that one 

meafure of it and one of nitrous 

air occupied the {pace of only one 

meafure. 

This remarkable fact contributed 

not a little to confirm his faith in 

the hypothefis of the purification 
of the atmofphere by vegetation ;. 

but he did not enjoy this {fatis- 

faction long; for, as he found that 

other plants of the fame fpecies 

I produced ° 
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_ produced ro fuch effet, and that; 
what he thought more extraordi= 

nary; the phials, in which the above 
mentioned plants had grown, the 

infide of which were covered with 

a green kind of matter, continued 
to yield air as well when the plants 
were out of them as they had done 

before + he was convinced, that the 
plants had not, as he had imagined; 
contributed any thing to the pro- 
duction of this pure air. See Dr: 
Prieftley’s laft work; p: 337 and 338: 

Thus far this matter was carried 

on when I took it up in June laft. 
I muit acknowledge, that, from what 
is above related from Dr. Prie/leys. 
works, I had little doubt but there 
was fome quality in plants proper 
for correGiing bad air, and improv- 
ing ordinary air. My curiofity led 

me to inveftigate in what manner 
this 
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this Operation is carried on, whether 
the plants mend air by abforbing, 
as part of their nourifhment, the 

phlogiftic matter; and leaving thus 

the remainder of the air pure (to 

which opinion Dr. Prieftley inclines 

the moft) ; or whether perhaps the 

plants poffefs fome particular virtue 

hitherto unknown, by which they 

ehange bad air into good air, and 

good into better, which I fufpected 

to be the cafe. | 

I was not long engaged in this 
enquiry before I faw a moft im- 

portant fcene opened to my view: 

I obferved, that plants not only bave 
@ facully to correct bad air in fix or 

ten days, by growing in it, as the ex- 
periments of Dr. Priefiley inditate, 

but that they perform this tmportant 
office in a compleat manner in a few 

hours; that this wonderful operation 

C 4$ 
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is by no means owing to the vegetation 
of the plant, but io the influence of 

the light of the fun upon the plant: 
I found that plants have, moreover, a 

mofl furprizing faculty of elaborating 

the air which they contain, and un= 

doubtedly abjorb continually from the 

common atimolphere, into realand fine 

dephlopifiicated air; that they pour 

down continually, if I may fo expre/s 
: wuyfelf, a foower of this depurated airs 

which, dijgufing itfelf through the cotta 

mon mass of the atmofphere, contri« 

bules to render it more fit for animal 

ao that ibis operation is far from 

being carried on confiantly, but begins 
on an or the fun has for fome time 

nade bis appearance above the ho- 

vyizon, and bas, by bis influence, pre- 

pared the plants to begin anew 
their beneficial operation upon the air, 

and thus upon the animal creation, 

qbich 
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which was fiopt during the darknefs 
of the night; that this operation of 

the plants is more or lefs brife in pro- 
portion to the clearne/s of the day, 

and the expofition of the plants more 

or le/s adapted to receive the direct 
influence of that great luminary; 

that plants fbaded by bigh buildings, 

or srowing under a dark fhade of 

other plants, do not perform this 

office, but, on the contrary, throw 

out an air burtful to animals, and 

even contaminate the air which fur= 
rounds them; that this operation of 

plants diminifbes towards the clofe of 
the day, and ceafes entirely at fun-/et, 

except in a few plants, which continue 

this duty fomewhat longer than others; 

that this office is not performed by 
the whole plant, but only by the 

leaves and the green flaiks that fup- 

port thems; that acrid, ill-[cented, 
Ee. 2 and 
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and even the mofi poifonous plants 
perform this office in common with 

the mildefi and the moft falutary ; 

that the moft part of leaves pour 

out the greatei quantity of this dephlo- 
gifticated air from their under furface, 

principally thofe of lofty trees; that 

young leaves, not yet come to their 
full perfection, yield depblogifticated 

aiv lefs in quantity, and of an in- 

jferior quality, than what 1s produced 

by full-grown and old leaves; that 
Some plants elaborate dephlogifticated 

aiv better than others; that fome 

of the aquatic plants feem to excell 

in this operation; that all plants 

contaminaie the furrounding air by 
night, and even in the day-time 

in fpaded places; that, however, 

some of thofe which are inferior to 

none in ytelding beneficial air im 

the fun-fbine, furpa/s others in the 

power 
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power of infecting the circumam- 

bient air in the dark, even to fuch 

(@ degree, that in a few hours they 
render a great body of good air fo 

noxious, that an animal placed in 

it lofes its hfe in a few feconds; 

that all flowers render the /urraund= 

ing air pbighly noxious, equally . by 
night and by day; tbat the roots re- 

moved from the ground do the fame, 

fome few, however, excepted; but 

that in general fruits have the fame 

deleterious quality at all times, though 

principally in the dark, and many 

to fuch an afionifoing degree, that 

even fome of thofe fruits which are 

the mofi delicious, as, for infiance, 

peaches, contaminate fo much the 

common air as would endanger us to 

lofe our lives, if we were fout up in a 
yoom in which a great deal oj fuch 

fruits ave flored up; that the fun by 

Cc 3 itfedf 
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itfelf bas no power to mend air with- 
out the concurrence of plants, but on 

the contrary is apt to contaminate 
at. 

Thefe are fome of the fecret 
operations of plants I difcovered in 

my retirement, of which I will en- 

deavour to give fome account in 

the following pages; fubmitting, 
however, to the judgement of the 

candid reader the confequences, 

which I thought might fairly be 
deduced from the facts I am to 
relate. 

I muft not omit to acquaint the 

reader, that, in purfuing the experi- 

ments related in this work, he will 
find that he labours in vain, if he does 

not make ufe of pump-water frefh- 

ly drawn; for if this water has 

been expofed to the open air during 
fome time, it will have parted with 

5 a great 
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a creat deal of its own air, and will 

therefore be apt to abforb the air 
from the leaves.. It may alfo hap- 

pen, that every pump-water may 

not be found equally as good as 
that which I met with in my coun- 
try dwelling, though as yet I have 

no pofitive reafon to think fo; 

but I have fome grounds to believe, 

that water drawn from an open well 

is far inferior in goodnefs to’ that 
which is forced up by a pump, as 

the former is too much expofed to 

the open air. 

By caiting an eye upon, the ex- 

periments related in this work, it 

will be eafily underftood, why, in 

every experiment -of this kind, 
fome difference in the refult ‘will 

commonly be obferved; - for the 

peculiar degree of goodnefs of the 
dephlogifticated air obtained from 

C4 - the iE 
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the leaves depends upon too many 

circumitances to be conftantly of 

the fame quality. .Some,more or 

Jefs light of the fun thrown upon 

the jar will make fome difference ; 

the leaves being more or lefs crowded 

together, will make a remarkable 

difference,: as_a great number of 

them’ may be fhaded from the fun 
by others. 

As I made the greateft part of 

my eXperiments according to the 

prefent method of proceeding of 

my refpectable friend the Abbe 

Fontana, it would have been diffi- 

cult to imitate the experiments re= 

lated in this work, and even to 

underitand the manner in which 

they «were made, 16. he shad aaee 

given me leave to anticipate the 

publication of his own ingenious 

contrivance, and of his prefent mes 

| thod 
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thod of putting the different fpe- 
cies of air to the teft.. This kind- 

nefs of that gentleman deferves my 
public thanks. 

Inaceuracies in the manner of 

exprefling myfelf will find fome 

indulgence in a man born and edu- 
cated in the Republic of the United 

Provinces, and who was not early 

in life acquainted with the Englifh 

language. 

The AucustT SovEREIGNS, whom 

IT have the honour to ferve, conde- 

{cending gracioufly to prolong my 
leave of abfence, and allowing me - 

to {pend the prefent fummer in 

this ifland, I thought it my duty to 

apply the time granted me by their 
goodnefs to an ufeful purpofe, and 

to make all the advantage I could of 
that peculiar degree of health which 

I haye 
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Y have always enjoyed in this cli- 

mate. 
On purpofe to avoid every caufe 

of obftructing my mind in the clofe 

purfuit of the object I had in view, 

and in tracing Nature in its opera- 

‘tion on this fubject, I difengaged 

myfelf from the noife of the me- 

tropolis, and retired te a fmall villa, 

where I was out of the way of be- 

ing. interrupted by any Pp in the 

contempla-ion of Nature 

~. This work is a part of the refult 

of above 500 experiments, all which 

were made in lefs. than three 

months, having begun them in 

June, and finithed them in the be- 

ginning of September, working from 

‘morning till night. From thefe 

ex periments fome more confequences 
micht have been drawn, if I had 

had more time to employ -myfelf 

: in 
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in a work upon fuch important 
matter. Whatever I have been 

able to deduce from my labours is 

done in a hafty manner, as my 

{tay in this country was far too 

limited to allow me to compofe 

my work in a regular and more 

fatisfactory manner. 

Though I was very far from 
forefeeing all the difcoveries which 

I made in the courfe of this fum- 

mer, yet I was perfuaded that a 

good deal of the oeconomy of the 
vegetable kingdom might be dif- 

covered by a fteady purfuit of ex- 

periments tending to trace the ope- 

rations of Nature. I had this ob- 

ject in view fome years ago; but, 

as I did not enjoy fuch a favour. 

- able difpofition of mind and body 

as was neceffary for a talk, in 

which all poffible fteadinefs, perfe- 

verance, 
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verance, and clofe attention were 

requifite, I deferred the undertak- 

ing till 1 fhould find myfelf more 
fit for it, 

Detached experiments may in- 

deed be very ufeful when a fuf- 

ficient number is collected to draw 

fome conclufions from them; but, 

without purfuing methodically the 

fame object, difcoveries are to be 

expected: only by (mere chance, 

and are even fometimes overlooked, 

I owe to the example of my worthy 

friend, the Abbe Fontana, the tho- 

rough perfuafion, which I now en- 

tertain, that natural knowledge can 

make but a very ilow progrefs in 
the hands of thefe who have not 

patience and affiduity enough in 

puriuing one and the fame objed, 

till they difcover fome things un- 

difcovered before; or till they find 

~ that 
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that the difficulty of the undertak- 

ing furpailes their abilities. 

WHEN this book was entirely 

printed, and nothing but the latter 

end of the preface unfinithed,’ I 

was informed by my friend the 

Abbé Fontana, that he difcovered a 

few days ago a new method of 

procuring to a fick perfon the be- 

nefit of breathing any quantity of 

dephlogifticated air at a cheap rate. 

This very year a paper of. mine 

was read before the Royal Society, 

and ordered for the prefs (contain- 

ing anew theory of the effects of 

gunpowder, and the difcovery of a 
new and powerful explofive air), 

in which I fay, that the rapid pro- 

grefs our modern philofophers daily 
3 make 
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make on the different kinds of airs 

induce me to believe that we touch 

at the happy moment, at which a 
very eafy and little expenfive me- 

thod of producing this beneficial 

fluid, in any quantity wanted, will - 

be produced for the cure of many 
difeafes. 

I have the great fatisfaction to 
inform the reader, that my predic- 
tion is fulfilled even before it hath 

reached the public, and that this 

important defideratum in medicine 

is difcovered. 

Abbé Fontana found that an ani- 
ual breathing-in either common or 
dephlogifticated air renders it unfit 

for re{piration by communicating to 

it a confiderable portion of fixed air, 

which is generated in our body, and 

thrown out by the lungs as excre- 
mentitious. This fixed air is eafily 

abforbed 
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abforbed by fhaking it in commott 

water, but infinitely more readily 
by the contaét with quick-lime 

water. ‘ | 

He fills one of the large receivers 
of an airspump, which are very 
wide at their upper extremity, half 

full of dephlogifticated air extracted 
from nitre, fo that it may contain | 

about soe cubic-inches of this air, 

which will ferve for breathing dur- 
ing half an hour. ‘fhe manner of 
drawing this air out of the receiver, 
is either by thrufting a bended glafs 
tube under the receiver (when this 

is floating in water, in which it is 

_ fupported by its peculiar bulky form), 
feaching into the air itfelf, and 
keeping the other extremity in the 

mouth; thus drawing this air in the 

_ lungs, and breathing it out by the 

fame tube. This air returning from 
the - 
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the lungs is infeéted by fixed airy 

which being immediately abforbed 

by the contact with hme-water, the 

dephlogifticated air is reftored very 
near to its former purity. Inftead 

of the bended tube juft mentioned, 

the top of the receiver may be made 

as the neck of a bottle, and a tube 

may be fixed to it, having a cock to 

open and fhut the paffage as re- 

quired. | 

We confume, by each infpiration, 
about 30 cubic-inches of air; and 

thus, allowing 15 in{fpirations for a 
minute, we confume each minute 

4.50 cubic-inches of air. The Abbé 
Fontana found, that the dephlogifti- 
cated air being, after each refpira- 
tion, purified again by the lime- 

water, will remain good about thirty | 

times as long as it would when 
breathed in the ordinary way; and 

that 
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that thus the quantity of dephlo- 
gifticated air neceflary for one mi- 

nute will now ferve for breathing 
during half an hour, and thus the 
expences will be thirty times lefs. 

We confume, in the fpace of 24 

hours, about 21600 cubic-inches of 
air. One pound of nitre yields by 

heat about 12000 cubic-inches of 
dephlogifticated air, and thus it 

yields more air than any patient 
could confume by breathing this 
beneficial air the whole day (for we 

muft allow at leaft 12 hours in the 

24 for fleoping and neceffary occu- 
pations), becaufe this quantity will 

ferve thirty times longer by the 
method explained, than in the or- 

dinary way. It follows by this, 

that the expences required for 
breathing a whole day dephlogifti- 

d cated 
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cated air cannot amount to one 

fhilling. 

I have only juft time enough to 
announce this happy difcovery to 

the publick; whofe great utility will, 

I truft, foon be found in the curing 

of inflammatory and putrid difeafes, 

&c. in which too great a quantity 

of inflammable principle is let loofe 
in our blood, Bole 

I HAVE 
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i HAVE alfo difcovered, fince my 

book was printed, that, in reading 

Dr. Prieftley’s laft work, I had over- 

looked a remarkable paflage, p. 

270, in which he hints at what I 
found to be the cafe with inflam- 

mable air having {tood a long while 
with plants. I think it my duty 

to relate his own words: ** I am 

<¢ fatisfied, however, from my own 

‘¢ obfervations, that air may be 

*¢ very offenfive to the noftrils, pro- 

““bably hurtful to the lungs, and 
“‘ perhaps alfo in confequence of 

*‘ the prefence of phlogiftic matter 
** in it, without the phlogifton be- 

‘ing fo far incorporated with it, 

“as to be difcovered by the mix- 

* ture of nitrous air.” 
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ERRAT A, neceffary to be corrected. 

Page 35, 1.20, before the words we may find add if we 
could trace the final causes of all the operations of nature, 

Page 43,1. 7, for of which quantity gathered read which 
quantity was gathered 

Page 67, |. 5, for “aving read ving 
Page 97,1. 11, after witrous add axd common 
Page 120, |. 5, read which time may difcover how to fepas 

vate, and tus 
Page 142, 1. 10, and this atmofphere read and the air 
Page 187, |. 2, read by Abb¢ Fontana’s method, becaufe only 

one measure of depblogifticated air was employed. 
Page 290, |. 6, read of bubbles when it was heated in the 
Jan, was fo much recovered, that frefh leaves 
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Explication of fome Technical Terms. 

AS this volume may poffibly fall 

into the hands of fome who have 

not. yet read the works of Dr. 

Prieftley, and are entirely ftrangers 
to the new doétrine of air; I think 

it will be ufeful to explain the 

meaning of the new invented names 
given to different kinds of air men- 
tioned in this book. 

Nitrous air is that kind of per- 

manent elafiic fluid which is ex- 

tracted by nitrous acid or aqua 

fortis from the moft part of metals, 

principally from mercury, brafs, 

COPMEE, 86C.;.>.,b iS; .alr, 1S., Dy, a 

bended glafs tube conducted under 
di2 an 
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an inverted jar fullof water. The 
nitrous air, thus difengaged, rifles 
through the.water, and fettles at 

the inverted bottom” of the jar. 

Mercury yields the ftrongeft nitrous 

air, and always of the fame qua- 
lity; but heat muft be applied for 
its extrication, if a greater quantity 

isin a iitert ume required.” “i ule 

for convenience fake copper, from 

which nitrous air is extracted in 

abundance in a fhort time, without 

applying heat. The nitrous acid 

mutt be diluted with water for the 

purpole..7) ; 

inflammable air is that air which 
rifes up in bubbles.from ftagnant 
waters, whofe bottoms are marfhy, 

when the ground ts ftirred up with 

aitick. «ltrs allo extracted. trom 

iron, zinc, atid fome other metals, 

by diluted vitriolic or marine acid. 

This 
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This air has in common with almoft 

all other inflammable fubitances, 
that it is not fufceptible of actual in- 

flammation, without it be in con- 

tact with common or refpirable air. 

This air has the following qualities 
by which it may be known: it is 
not abforbed by fhaking it in water; 

it is not diminifhed by the addition 

of nitrous airs; it is inftantly and ab- 

folutely mortal to animals breathing 

in it; it burns by the approach of 

the flame of a candle, where it is in 

contact with common air; but the 

whole of it inflames at once, and 
explodes with a loud report, when 

it is intimately mixed with com- 

mon, and principally with dephlo- 
gifticated air. 

Phiogifiicated atr is, properly, air 

impregnated with phlogifton, or 

with the inflammable principle. It 
| d 4 has 
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has received this name becaufe 
common air, expofed to the calci+ 

nation of metals, becomes phlogifti-= 
cated air; which alteration feems to 

depend on the phlogifton of the 
metal being communicated to it, for 
the metal itfelf has loft it in the 

calcination; and becaufe the burn- 

ing of a candle, and many other 
phlogiftic procefles, impart to com- 

mon air this quality. The air res 

turning from our lungs is faid to 
be phlogifticated more or lefs, be= 
caufe it is found to poffefs the fame 

qualities as the air expofed to the 
calcination of metals. This kind 

of air is known by the following 
properties: it is not abforbed by 

Water ; it is not, or not much, dimi-. 

nifhed by nitrous air; it is porfonous 
for an animal who breathes in it; 

it is not inflammable either by it- 

felf 
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felf or by the addition of refpira- 
ble air, but extinguifhes flame. 

Dephlosifticated air 1s that pure, 

etherial, permanent, and elaftic fluid 
which the celebrated Dr. Prieftley 
found out the firft, and gave this 
very well adapted nameto it. It is 

refpirable air, deftitute of the phlo- 
eiftic or inflammable principle with: 
which the beft atmofpheric air is 
found always to be more or lefs con- 

taminated. It is in reality com- 

mon air of the higheft purity, fuch 

as never exifts in the common at- 

mofphere. It is even fo far fuperior 
in purity to common air, that an. 

animal fhut up in a veflel, filled 

with this air, protracts its life four 

or five times, nay even in fome cafes 

feven times longer, than if it was 
fhut up in a veffel filled with the 
beft atmofpheric or .common. air. 

some 
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Some of its qualities, by which it 
may be known, are the following : 

it is not abforbable by the contaét of 

water; the flame of .a candle 

plunged in it becomes larger, and 
of the moft admirable brilliancy, fo 

as .to dazzle..the;:.eyes; red-hot 

charcoal plunged in it becomes 
fhining and fparkling; it is much 
more diminifhed by nitrous air than 

common air; it explodes, with an 

uncommon loud report, when 

mixed with a certain proportion of 

inflammable, air, or when. a few 

drops of good vitriolic ether are 

poured in a vefiel containing this 

air, as I difcovered. 

Fixed air is that kind of aerial 

fluid which iffves in abundance 
from fermenting fubftances, and 

which, in fome places, rifes out of 

the ground by itfelf, as in the fa- 
mous 
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mous Grotta del Cane near Naples: 
It is this air with which fome mine-’ 

ral waters are impregnated, and to 

which they owe their pungent tafte 
and their virtue, as, for inftance,. 
Seltzer waters. Itis that air which. 

arifes in abundance from calcarious 
ftones, by the addition of vitriolic 

acid, This air may be known by 
the following properties: it extin- 
guifhes flame; it is abforbed by wa- 

ter, and communicates to it the fame 

pungent, acidulous tafte as Seltzer 
water has, fo as not to be diftin- 

guifhed from it either by the tafte 
or by its virtues; it precipitates 

quick lime from water; it immedi- 

ately cryftallizes oleum tartari per 

deliquium, when put in a veffel lined 

with this oil; it is mortal to animals 

breathing in it, 

, Eudio~ 



Ep ei 
Eudiometer, is a new word; it 

 ignifies an inftrument by which we 
may judge of the degree of falu- 

brity of the common air.. The in- 

vention of fuch an inftrument be- 
longs to Dr. Prieftley.. It confitts 
chiefly of a glafs tube, divided in 
equal parts; for inftance, in two 

large divifions ; each of which is 

divided into ten-others, and each of 

thefe ten fub-divided again into ten 
parts: anda glafs meafure, contain- 
ing exactly one of the great divifions 
of the tube. One meafure of com- 

mon air and one of nitrous air, put 

together in a feparate glafs veffel,, 

and left by themfelves till the dimi- 

nution of the bulk of the two airs is 

compleated, and afterwards let. up 

in the glafs tube, indicates at once 

the exact diminution of the two 

joint meafures. The degree of 
6 | goodnefs 
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goodnefs of the common air is found 
to be in proportion to the diminu- 

tion of the bulk of the two airs. 
Mr. Magellan, F. R. S. has publifhed 
a work upon an ingenious con- 
trivance of his own of this kind, 

which is to be fold by Mr. Parker 
in Fleet-Street, with the proper di- 

rections how to ufe it. Whatcon- 
fiderable improvements we owe in 
this regard to Abbe Fontana, will 
appear in the introduction to the 

fecond part of this work. 

ADVER- 
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A DYER L158 E MEN. 

AS the author intends to publifh 

a French tranflation of this 
work, he thinks it his duty to 

give public notice of his. in- 

tentions, that no one may give 
himfelf any unneceflary pains 
about it. | 

CO Ns 
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Se&.1.QOME general remarks an ibe nature 
of the leaves of plants and Sil 

ufe, Pp: 
il. On the manner in which the depiloeii aed 

air is obtained from the leaves of plants, 14 
Til. Lhe manner in which the dephlogifiicated 
air oozes out of the leaves is different in dif- 

ferent plants, 17 
IV. The dephlogifticated air oozing out of the 

leaves in the water is not air from the water 
itfelf, 22 

VY. The dephlogifticated air oozing out of the 
Jeaves in the water is not exifiing in the fub- 
Stance of the leaves in this pure flate, but is 
only fecreted out of the leaves when it has 
undergone a purification, 25 

VI. The produtiion of the dephlogifticated air 
from the ceaves is not owing to the warmth of 
the Sun, but chiefly, if not only, to the light, he | ) oe 

VII. Reflections, 31 
VIL Dry plants have very little or no power 

to affect air; but, when they are moiftened, 
they are apt 10 contaminate air, 37 
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Sect. 1X. Al plants poffe/s fs @ power of corretiing, 
in a few hours, foul air, unfit for refpir See 
but only in clear day-light, 28 

X. All plants yield a more or lefs quantity ie Ei 
phlogiflicated air in the day-time, when grow- 
ing in the open air, and free from dark — 

XI. The faculty which plants poffe/s of yielding 
dephlogifticated air, of correcting foul air, 
and improving common air, is not owing tO ie 
act of vegetation, 

XII. Plants evaporate by night bad air, By 
"contaminate the common air, which furrounds 

them: yet this is far overbalanced by ue 
falutary operation in the day, 

XU. All roots, few excepted, when left cut “y 
the ground, yield by day and by night foul 
air, and infec the furrounding air, 53 

XIV. Flowers ooxe out by day and by night an 
unwholefome air, and fpoil at. any time “ond in 
every place a confiderable body of air, in which 
they are placed, ‘56 

XV. All fruits in general exhale a deleterious 
air by day and by night, in the light and in 
the dark, and poffe/s a. remarkable power of 
fpreading a poifonous quality through the jur- 
rounding air, 58 

KVL. The | power of plants in correcting bad air 
is greater than their faculty of a ap cans good 
air, 62 

XVIL. On the effect of living plants kept in @ 
FOG, 67 7 

AVIV. Leaves 
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Sect. XVIII. Leaves of plants die fooner whenthe 

dephlogifticated air, elaborated by them, is 
fe parated | from them, P71 

XIX. On the power which vegetables have of 

abforbing a different kinds of cir. a 

XX. On the bef? manner of Judging ¢ whether the 
plants are ready to yield their aephlogifiicated 

air, 79 
XXII. Corjefture, why fome waters, as diftilled, 
ae “and fome others, do net promote, but 
obj? ud, ibe operation of plants in yielaing de 
phlogifticated air, — 83 

KAU. Some remarks on the green matter, which 
fetiles at the bottom and fides of the jars, in 
which the water is left ltunding, 89 

MXM. Tn planting trees for rendering the air 
wholefomer, it feems not to be quite indiffe- 
rent what kind of trees are made ufe S; 93 

XXIV. The largejt and the more perfec leaves 
aT! more and purer dephlog ifticated air than 
thofe which are not yet full er own, 95 

XXV. Though the diminution of the bulk of 
nitrous ap Cobioanir ts velieved to be an Uii- 
que fiona ble tefl oe the goo dine/s of any aire 
yet it muft be allowed, that in fome kinds of 
air this teft may dil, 97 

BAVI. Airis one of ibe moft changeable fub= 
frances in nature, and appearing under very 
different forms from a variety of caufes, 107 

AXVIL- On the nature of the air oozing out of 
our skin, 129. 

Conclufion. (237 

e Parr 
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Part THE Seconp, Containing a feries of exe 
periments made with leaves, flowers, fruits, 
fialks, and roots of different plants, on pur- 
pre to exanune the nature of the air they yield 
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SECTION I. 

Some seneral remarks on the nature 
of the leaves of plants, and their 
ufe. 

T feems to be more than proba- 
ble, that the leaves, with which _ 

the moft part of plants are fur- 
nifhed during the fummer in tem- 
perate climates, and perpetually in 

5 : hos 
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hot countries, are deftined to more 

than one purpofe. Such a great 

apparatus, which nature difplays as 

foon as the fun begins to afford a 
certain degree of warmth upon the 

furface of the earth, can fcarcely be 
confidered as folely deftined either 

to ornament, to nourifhment of the 

plant, to its growth, to ripen its 

fruit, or for any other, peculiar 

and fingle ufe. “It feems proba- 

ble, that they are ufeful to the 
growth of the tree; for, by depriv- 

ing the tree of all its leaves, it is 

in danger of decay. By taking a 

-confiderable part of the leaves from 
a fruit tree, the fruit is lefs perfect; 

and by taking them all away, the 

fruit decays and falls before its ma- 

turity. It is alfo probable, that the 

tree receives fome advantage from 

the leaves abforbing, by their means, 
moifture 
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moifture from the air, from rain, 
and from dew; for it has been 

found a confiderable advantage to 
the growth of a tree, to water the 

ftem and the leaves now and then. 
But I leave the difcuffion of thofe 

articles to others, who have made 
thefe confiderations an object of 
their purfuits. The late Mr. Baker 
has publifhed to the world his mi- 

crof{copical obfervations on the fub- 

ject. Mr. Bonnet, of Geneva, has 
publifhed a very elaborate work 
upon the fame, intitled, Recherches 
Jur Vufase des Fueilles dans les Plantes, 

et fur quelques autres Sujets relatif a 
PHifioire de laVegetation, par Charles 

Bonnet, @ Gottingen ef Leiden, 
1754. This work contains a great 

deal of interefting inquiries upon 
the nature, properties, and utilities 
of thofe wonderful organs; all which 

B 2 _ have 
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have been treated with the greateft 
attention, and have thrown much 

light upon this fubject. 

This celebrated author has taken 

a great deal of notice of thofe air 

bubbles which cover the leaves 

when plunged under water. He 

fays, p. 26, that the leaves draw 

thefe bubbles from the water. He 

is the more perfuaded that this is 

the cafe, becaufe he found thefe 

bubbles did not appear when the 

water had been boiled fome time, — 

and appeared more when the wa- 

ter is impregnated with air, by blow- 

ing in it. He had alfo obferved, 
that they did not appear after fun- 

fet. Page 31, he explaias his opi- 

nion farther upon this head: he 
fays, that thefe air bubbles are pro- 

duced by common air adhering to 

the external furface of the leaves, 

3 which_ 
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which fwells up into bubbles by the 

heat of the fun; and that the cold 

of the night is the reafon why thefe 

air bubbles do not make their ap- 

pearance at that time. As he found 

that dry leaves put under water ga-~ 

ther fuch bubbles alfo upon their 

iurtace, -he coricludes,. p. 33, that 

the appearance of thefe bubbles can- 

not be owing to any vital action in 

the leaves. 

I took fome pains to difclefe the 

caufe of thefe bubbles, which, I 
think, are of more importance than 

Mr. Bonnet at that time imagined 
them to be; and found the fact to 

be generally this: 

The moft part of leaves gather 
thefe bubbles upon their furface, 

when plunged in any water inthe 

fun-fhine or by day-time in the 

open air; but infinitely more in 

Bay frefh 
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frefh pump water than in any other. 
In clear river water they appear. 

later, lefs in number and in fize 

lefs fo in rain water, and the leaft 

of all in boiled water, in ftagnating, 

and in diftulled water. 
They are not produced by the 

warmth of the fun rarifying the 

air adhering to the leaves; for many. 

kinds of leaves produce them almoft 
as foon as plunged under water, 

though the water be very cold, and 
the leaves warm from the fun-fhine 

be plunged in it. 

They’ do not appear after fan- fet, 

at leaft not in any confiderable num- 

ber; but thofe that already exiit do 

not fhrink in or difappear by the 

cold of the night. 

As foon as the fun begins to dif- 

fufe its warmth over the furface of: 

the earth in the iprin 8» and to pro~ 

mote, 
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mote that general tendency to cor- 
ruption which all dead bodies of the | 
animal and vegetable kingdom, and 
many other fubftances, are fo lable 
to, the trees difplay in a few days 

the moft wonderful f{cene that can 

be imagined. Contracted as they 

were in that {tate of ftupor and in- 

activity in which they remainduring 

the winter, expofing to the air no 

other’ furface ‘than that)/of their 

trunk and branches, as if they 

wanted to have as little to do as pof- 

fible with the external air, they all 

at once increafe, perhaps more than 

a thoufand times, their furface by 

difplaying thofe kind of numberlefs 

fans which we call leaves. Some 
of them produce their leaves a long 

while before any flowers appear 
upon them; others a good while 
after the flowers are formed, and 

B 4 the 
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the fructification is already in an 
advanced ttate; and keep their leaves 

in the beit condition, and even pufh 
out continually new ones, long after 

the whole fructification is finifhed; 

which feems to indicate, that the 

chief ufe of thefe fans is .not to 

afmift the fructification and propaga- 

tion of. their fpecies.’ Thefe fans, 

when compleated, feem to compofe 

or arrange themfelves in fuch a 

manner as to expofe their upper and 

varnifhed furiace to. the direét ins 

fluence of the fun, and to hide as 

much as they can their under fur- 

face from the direct influence of 

this luminary. It feems as if they. 

required rather the light of the fun 

than the influence Be its heat, Jas 

their polifhed turfaces muft reflect 

fome of the rays of the fun, and 

thus moderate the degree of heat. 
Te 
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It will, perhaps, appear probable, 

that one of the great laboratories of 
nature for cleanfing and purityin 

the air of our atmofphere is placed 

in the fubitance of the leaves, and 

put in action by the influence of the 

light; and that the air thus purified, 

but inthis ftate grown ufeleis or 

noxious to the plant, is thrown out 

for the greateft part by the excre- 

tory ducts, placed chiefly, at ieaft in 

far the moit part of plants, on the 

under fide of the leaf. 

Is there not fome probability that 

the under part of the leaves may 

have been chiefly deftined for this 
purpofe:' becaufe in. this. way the 

dephlogifticated air, gufhing conti- 

nually out of this furtace, is inclined 

to fall rather Gownwards, as a bene- 

ficial fhower for the ufe of the ani- 

mals who all breathe in a region of 

the 
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the air inferior to the leaves of trees? 

Does not this conjecture get fome 

weight, if we confider that dephlo- 
gifticated air is in reality {pecifically 

heavier than common air, and thus 

tends rather to fall downwards? 

If we add to thefe reflexions ano- 

ther of no lefs importance, v7. that 

moft forts of foul air are fpeci- 

ficaily lighter than common air, we 

jhall be inclined to believe that the 

difference of the {pecifical gravity of 
that beneficial air of which I treat, 

and that which is become hurtful 

to our conftitution by corruption, 

breathing, and other caufes, indi- 

cates one of thofe fpecial bleflings 

defigned by the hand of God: for 
by this arrangement we get foon rid, 

in a great meafure, of that air which 

is become hurtful to us, as it rifes 

‘foon up out of our reach; whereas 

the 
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the dephlogifticated air, being heae 
vier than common air, is rather in-« 
clined to fettle on the furface of the 

earth among the animal creation. 

; But, as animals fpoil equally as 

much air in the winter as in the 

fummer by the act of refpiration, it 
might feem fomewhat: furprizing, 

that this great laboratory ceafes in- 
tirely by the decay of the leaves. 

Is this .defect fupplied by fome 

other means equally powerful? 

Though we are very far from being 
able to trace all the’ active’ caufes 

which contribute their fhare in 

keeping up the wholefomenefs of 
our atmofphere, yet we have already 

traced fome of them, and there-. 

fore muft not defpair of difcover- 

ing fome more. The fhaking of foul 
air in water will in great’ meafure 

correct it, Water itielf has a power 

of 
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of yielding dephlogifticated air, as Dr. 

Prieitiey ditcovered. Plants have a 

power to correct bad air, and to im- 

prove good air. Winds will blow 
away the noxious particles of the 
air, and bring on air corrected by the 

waters of the feas, lakes, rivers, 

and forefts. All thefe caufes exift 
equally in the winter as in the fum- 

mer, or at leaft nearly fo. The in- 

fluence of the vegetable creation 
alone ceafes in the winter: but the 

lofs of thisinfluence is, perhaps, more 

than amply counterbalanced by the 

diminution of the general promoting 

caute of corruption, v7%. heat. Every. 

body knows, that warm. weather 

haiteus in a great degree putrefac- 

tion. In the fummer time number- 

leis infects are produced, which did 
not exift in the winter: thefe infects 

infect the air by the corruption of 
their 
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their bodies. That immenfe quan- 

tity of animal fubftances, and many 
others, which undergo a putrefac. 

tion by the warmth of the weather, 

feems to require an additional power 

or agent to counter-act it; and this 

office is deftined to the leaves. in 

frofty weather no animal fub{tance 

is fubject to putrefaction, which 

cannot go on without a proper de- 

gree of heat. The perfpiration of 

animals is lefs offenfive in the win- 

ter than in the fiummer, and of con- 

fequence muit corrupt the atmo. 

{phere lefs. It feems therefore pro- 

bable, that, if we are deprived of one 

way by which air is corrected in the 

Winter, we have alfo at that time lefs 

caufes which tend to contaminate 

our element. 

SE G-= 
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On ihe manner in which the dephio- 
gifticated air 1s obtained from the 

leaves of plants. 

AS the leaves of plants yield de= 
phiocgifticated air only in the clear 
day-light, or in the fun-fhine, and 

begin their operation only after they 

have been in a certain manner pre- 

pared, by the influence of the fame 

hight, for beginning it; they are to 

be put in a very tranfparent glafs 
vefiel, or jar, filled with frefh pump 

water (which feems the moft adapted 

to promote this operation of the 

Jeaves, or at leaft not to obftruct it); 

Which, being inverted in a tub full 
of the fame water, is to be imme- 

diately expofed to the open air, or 

rather 

t 
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¢ather to the fun-fhine: thus the | 

leaves continuing to live, continue 

alfo to perform the office they per- 

formed out of the water, as. far as 

the water does not obftrué it. The 

water prevents only new atmo- 

{fpheric air being abforbed by the 
leaves, but does not prevent that air, 

which already exifted in the leaves, 

from oozing out. This air, pre- 
pared in the leaves by the influence 
of the light of the fun, appears foon 
upon the furface of the leaves in 

different forms, moft generally in 
the form of round bubbles, which, 

 increafing gradually in fize, and de- 
taching themfelves from the leaves, 
rife up and fettle at the inverted 

bottom of the jar: they are fuc- 

ceeded by new bubbles, till the 

leaves, not being in the way of fup- 
plying themfelves with new atmo- 

| {pheric 
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fpheric air, become exhaufted. This 

ait, gathered in this manner, is 
really dephlogifticated air, of a more 

or lefs good quality, according to 

the nature of the plant from which 

the leaves are taken, and the clear- 

nefs of the day-light to which they 
were expofed. 

It is not very rare to fee thefe 

bubbles fo quickly fucceeding one 
another, that they rife from the fame 

{pot almoft in a continual ftream: 
I faw this more than once, princi- 
pally in the nywmphaa alba, 

SEC- 
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The manner in which the depl blogifti- 
cated air oozes out of the leaves 

1s different in different plants. 

IT is fomewhat amufing to ob- 

ferve the conftant manner in which 
the dephlogifticated air makes its 

appearance upon the fame kind of 

leaves, and the furprizing difference 

which takes place in the leaves of 

different plants. Some leaves, for in- 

ftance, form always fmallround bub- 

bles, as is the cafe with the motft part, 

of leaves; others form irregular flat 
blifters, as do the leaves of the honey- 

fuckle, caprifolium. Some, and in- 

deed the greateft part, produce round 

bubbles on both furfaces; others 

yield on one furface round bubbles, 
C on 
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on the other irregular blifters; for 
inftance, leaves of oak, which give 

Hat blifters on the under fide, and 

round bubbles,on the upper fide. 

Some form only thofe irregular blif- 

ters at the upper fide, as the leaves 

of {purge, cataputia or euphorbia. 

Some leaves form neither bubbles 

nor blifters on either fide, and yet 

yield a great deal of dephlogifticated 

air; for inftance, leaves of ua/iurtium 

Indicum; thefe leaves feem to have 

a quality repulfive to water, which 

only forms a kind of cover over the 

jurface of the leaves, without com- 

ing into immediate contact. The 

air oozing out of the leaves floats 
under this cover, and rifes to the: 

hicheft part of the leaves, where it 

forms a kind of bags, which at laft 

detach themfelves from the edge, 

ad rife to the top of'the jar. The 

leaves 
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leaves themfelves, after ftanding a 

day and a half in the water, are not 

wetted by it, but come out quite 

dry. 

Some leaves have that peculiar 

quality of being wetted by the 
water only on one fide; as, for in- 

ftance, leaves of rafberry fhrubs, 

which do not receive the wet on 
their fhaggy under furface: 

Strawberry leaves repel the water 

from both furfaces, form blifters at 

the under furface, and chiefly round 

bubbles at the upper furface. 

Some leaves begin very early in 

the morning to yield dephlogifti- 
cated air, and ceafe late in the even- 

ing; for inftance, potatoe and malva 

leaves. 

Some begin this operation very 

late in the morning, and ceafe very - 
C2 early 



Joma ls 
early in the evening; for inftancé, 

leaves of /aurocerafus. 

Some leaves vield the air bub= 

bles immediately, as leaves of pota- 

toe plants; fome ina few feconds, 

as malva; fome in a few minutes, 

as walnut trees; fome much later, 

as leaves of Jaurocerafus. 

Some yield the air bubbles firft 

on the under fide, as almoft alt 

leaves of trees; fome firft at the 

upper fide, as leaves of /aurocerasus; 

fome on both furfaces at the fame. - 

time, as #za/va. 

n fome leaves the atr bubbles 

grow almoft all regularly one with 

another, as in: leaves of, a vas, 

walnut, lime-tree;;in fome they 

are, from the very beginning, of a 
ey irregular fize, as in malva, 

pariley, &c. 

Thefe 
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Thefe few inftances fhew the va- 
rious ways in which this beneficial 

air is oozing from the leaves, and 

which can only be owing to the dif- 

ferent organization of the leaves in 
different plants. i 

I have difcovered a good. deal 

more of fuch remarkable peculiari- 

ties among leaves of different plants ; 
but thofe above mentioned will be 

fufficient to fhew, that each plant 

follows in this regard its own na- 

ture; and that, therefore, thefe dif- 

ferent appearances feem to depend 

upon fome vital motion going on in 
the fubftance of the leaves. 
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The depblogifticated air oozing out of: 
the leaves in the water is not air 
jrom the water itfelf. 

iit reverend Dr. . Preidey 
found, that water, chiefly pump 

water, ftanding fome days by itfelf, 

forms at the bottom and fides of the 

veffel a kind of green matter, feem- 

ingly ~egetable, from which air 

bubbles rife continua ly to the top of 

the jar, if expofed to the fun-fhine: 

that this air is fine de phlogifticated 

air, which Hens that there is a fa- 
culty in water to praqduce by itfelf 

this bene ficial fluid; and thus, that 

the are of the waters of the fea, 

lakes, and rivers, have their fhare 

in purifying the atmofphere. . 
od 

Buf 
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But as this dephlogifticated air is 

not produced immediately from the 

pump water, but only when this 

green matter is formed, it is clear, 

that the air obtained from the leaves, 

as foon as they are put in the water, 

is by no means air from the water, 

but air continuing to be produced 

by a fpecial operation carried on ina 
living leaf expofed to the day-light, 

and forming bubbles, becaufe the 

furroundimg water prevents this air 

from being diffufed through the at- 
mofphere. | 

It is true, that pump water, placed 

in the fun-fhine, will foon yield 

fome {mall air bubbles, fettling at 

the bottom of the jar, and every 

where at the fides; but this air is” 
very far from being the fame as that 

contained in the air bubbles of the 

leaves. 

CA I placed, 
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I placed, in a warm fun-fhine, a 

great number of inverted jars, full 
of pump water, and collected care- 

fully from them all the air yielded 

by thefe bubbles, which proved to 

be much worfe than the common 

air. 

I boiled fome pump water ina 
pot, in which I had placed a long 

cylindrical jar, quite full of the fame 

water: a good deal of air was col- 

lected at the top of the inverted jar, 
which was by the heat difengaged 

from the water. ‘This air proved to 
be much werfe than common air, 

and entirely unfit for refpiration. 

Abbe Fontana has made, fome. 

years ago, a great Many experi- 

ments, tending to inveftigate the 

nature of air contained in different 

waters. 

5 E.G 
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The depblogifticated air cozing out of 

the leaves in the water is not exift- 
ing in the fubftance of the leaves 

in this pure ftate, but is only fe- 

creted out of the leaves when it has 

undergone a purification, or a kind 

of tran/mutation. 

IF the dephlogifticated air col- 

leted from the leaves in the fun 

exifted in them in its pure ftate, it 

muft appear as fuch when fqueezed 
out of the leaves under water; or, 

at leaft, if the leaves are only fhook 

gently under water, without hurting 

their organization, or when they are 

put in warm or in boiling water. 

I fqueezed a handful or two of 
potatoe leaves under water, and kept 

2 Oe 
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an inverted jar full of water above it, 
to receive the air. A great deal of it 

was inftantly obtained, which proved 

to be nearly as good as commen air. 

i {queezed, in the fame way, 
fome air out of leaves of fage, /a/- 

vid, which proved to be fomewhat 

worfe than the former. 

A potatoe plant was fhook under 

water, fo as not to hurt it: a gaod 
deal of air was immediately difen- 

gaged, which, by the nitrous teft, 

proved to be worfe than common 

air. 

A plant of lamium album was 

treated in the fame way, and in like 

manner a good deal of air was ob- 

tained, which was nearly of the 

fame quality with the former. 

Some leaves of an apple tree were 

put in a cylindrical jar full of pump 

water. The jar was then inverted 

1 
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in a veffel full of the fame water, 

and placed upon the fire. As foon 

as the water grew warm, the leaves 

were covered with air bubbles, juft 

as inthe fun. After the water had 
boiled a little while, it was put by 

to cool. A great deal of air was 
obtained, which proved to be fo bad 
as to extinguifh flame. 

~ Some of the fame leaves were put 

into a jar, inverted in a pot full of 
water, and only placed near the fire: 

a great deal of air was obtained, but 

as poifonous as the former. | 
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The production of the depblogifticated 
air from the leaves is not owing to 
the warmth of the fun, but chiefly, 

if not only, to tbe light. 

IF the fun caufed this air to ooze 
out of the leaves by rarifying the 

air in heating the water, it would 

follow that, 1f a leaf, warmed in 

the middle of the fun-fhine upon 

the tree, was immediately placed in 

water drawn directly from the 

pump, and thus being very cold, 

the air bubbles would not appear 

till, at. leaft, fome degree of warmth 

was communicated to the water; but 

quite the contrary happens; ane 

jeaves taken from trees or plants in 

the miditofawarm day, and plunged 

I im-~ 
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immediately into cold water, are re- 
markably quick in forming air bub- 

bles, and yielding the beit dephlo- 

eifticated air. | 

If it was the warmth of the fun, 

and not its light, that produced this 

operation, it would follow, that, by 

warming the water near the fire 

about as much as it would have 

been in the fun, this very air would 

be produced; but this is far from” 

being the cate. | 

_I-placed fome leaves in pump 

water, inverted the jar, and Kept it 

as near the fire as was required to 

receive a moderate warmth, near as 

much as a fimilar jar, filled with 

leaves of the fame plant, and placed 

in the open air, at the fame time 

received from thefun. The refult 

was, that the air obtained by the 

fire 
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fire was very bad, and that obtained 

in the fun was dephlogifticated air. 
A jar full of walnut tree leaves 

was placed under the fhade of other 

plants, and near a wall, fo that no 

rays of the fun could reach it. It 

{tood there the whole day, fo that 

the water in the jar had received 

there about the fame degree of 

warmth as the furrounding air (the 
thermometer being then at 76°); 

the air obtained was worfe than com- 

mon air; whereas the air obtained’ 

from other jars kept in the fun+ 
thine during fuch a httle time that 

the water had by no means received 

a degree of warmth approaching 

that of the atmofphere, was fine de+ 

phlogitticated air. 

No dephlogifticated air is ob- 

tained in a warm room, if the fun 

does not fhine upon the jar contain- 

ing the leaves. 

SE C- 
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Reflections. 

IT might, perhaps, be objected, | 

that the leaves of the plants are ne- 

ver in a natural ftate when fur- 

rounded by pump water; and that 

thus there may, perhaps, remain 

fome degree of doubt, whether the 

fame operation of the leaves in their 

natural fituation takes place. 

I cannot confider the plants kept 

thus under. water to be in a fituation 

fo contrary to their nature as to de- 

range their ufual operation. Wa- 

ter, even more than they want, is not 

hurtful to plants, if it is not applied 
too confiderable atime. The water 

only cuts off the communication 
with the external air; and we know, 

that 
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that plants may live a long whilé 

without this free communication. 

Befides, water plants, as perficarid 

urens, becavunga, and others, which 

I have employed in my experiments, 

are often found a long while quite 
covered by the water in which they 
grow. a 

By bending a living plant (the 

¥yoot remaining in its own earth} 

in an inverted jar full of water, you 

only furprize nature upon the fact 

in the middie of its operation, by 

fhutting at once all communication 

with the free air. In fuch a fitua= 

tion no air can be abforbed by the 

leaves, or by any parts of the plant 

under water; but any air may freely 

come out of it. 

Without covering the leaves or 

the plant entirely with water, it is 

impoffible to know what quantity 

of 
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of air oozes out of the plant, and of 
what quality this airis; for any air 

iffuing out of a plant incorporates 

immediately with the furrounding 
air, and makes a compound whofe 

conitituent parts are an intimate 

mixture of air from the plant and 

eomimon . air; and it would -be,4as 

dificult to judge accurately how 
much dephlogifticated air fuch a 
plant has communicated to the or- 
dinary air which was already in 

the jar, as it would be for a.chymitft 

to judge accurately what quantity 

of diftilled water was mixed with a 

certain quantity of common water, 

if fome of it was really added to it 

on purpofe to puzzle him. it may, 

however, be afcertained, in an in- 

accurate way, what quantity of this 

beneficial air a plant, placed ina jar 

full of common air, has communi- 

D cated 



Pesan a 
cated to it, by computing the degree 

of fuperior goodnefs the air is found 
to poffeis. 

As plants yield in a few hours 
fuch a confiderable quantity of de- 
phiogifticated air, though — their 
fituation feems rather unfavoura- 

ble for it-wheéh they are kept 
under ‘water; may it not with ~ 

fome degree of probability be con- 
jectured, that they yield much more 

of it when remaining in ther natu- 

rai fituation; for then, being conti- 

nually fupphed by mew common air, 

their ftock of dephlogifticated air 
cannot be e> xhaufted. ‘It is an un- 

favourable circumftance, that air is 
not an object of our fight; if it was, 
we fhould‘ perhaps fee that plants 

havea kind of re{piration as animals 

have ;‘that leaves are the organs of 

166 oe PeHap ss they have pores 

fuer ~ which 
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which abforb air, and cthers which 
throw it out by way of excretion, 

as are the excretory ducts of ani- 

mals; that the air fecreted, being 

dephlogifticated air, is thrown out 

as noxious to the plant (which ar- 

ticle is clearly demonftrated by Dr. 

Prieftley and Mr. Sheele); that in 

the moit part of plants, principally 

trees, the greateft part of inhaling 

pores are placed upon the upper fide 

of the leaf, and the excretery ducts 

principally on the under fide. 

If thefe conjectures were well 

srounded, it would throw a great 
deal of new light upon the arrange- 
ment of the different parts of the 

globe, and the harmony between 

all its parts would become more con- 

fpicuous. We might find, that 
partial tempefts and hurricanes, by 

fhaking the air and the waters, pro- 
D 2 duce 
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duce fome partial evils for the uni- 
ver{al: benefit of nature; that, by 

thefe powerful agitations, the feptic 

and noxious particles of the air are 

blown away, and rendered of no’ 

effect, by being thus diluted with 

the body of air, and partly buried 

in the waters. We might conceive 

a little more of the deep. defigns 
of the Supreme Wifdom in the 

different arrangement of fublu- 
nary beings. The ftubborn atheift 

would, perhaps, find reafon to hu- 
miliate himfelf before that Almigh- 

ty Being, whofe exiftence he denies 
becaufe his limited fenfes reprefent 

to him nothing but a confufed chaos 

of miferies and diforders in_ this 
world. 

SEC- 
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Dry plants have very litile or no 

power to affect air; but, when 

moistened, they infect air. 

PriGLED ajar with dry hay, 

another with dry ftraw, and left it 

inverted a good while; but could 
not find the air altered. 

I put fome leaves of a lime tree, 

dried for the purpofe,:in a jar full 

of frefh pump water; and placed 
another jar, filled with an equal 

number of frefh leaves of the fame 

tree, near it inthe fun. 

The dry leaves began much later 

than the others to yield round bub- 

bles juft in the fame way, but which 

did not grow fo quick, nor fo larg 7G. 

However, in a few hours, a sood 

by 2 deal 
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deal of air was obtained, but of fuch 

a bad quality as to extinguifh a 

flame, whereas the frefh leaves 

had yielded dephlogifticated air: 

which experiment Sone to indicate, 

hatthe a ation OL Me “cephicaat 

ving dba The fame ‘refult 

was alfo obtained from dry hay put 

into a jar full of pump water. 

SEG,T 10 .N: Ix; 

All plants poffe/s a power of correci~ 
ing, in a jew hours, foul air unfit 

jor refpivation; but only in clear , 

day light, or in the fun /oine. 

THUS remarkable properay, of 
plants is indeed very great; for in a 

Tew 

By 

\e 
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few hours, nay even fometimes in an 
hour and an half, they purify fo 

much a body of air quite unfit for 

re{piration, as to be*equal in good- 

nefs to atmofpheric air. They will 

even do it when they are inclofed in 

a elafs vefiel, without any water. 

One leaf of a vine, fhut up in an 

ounce phial, full of air fouled by 

breathing fo that a candle could not 

burn’ in it, reftored this air to the 

goodnefs of common air in the 

fpace of an hour anda half. But 
plants enjoy this privilege only in 
the day-time, and when they grow 

in unfhaded places. 

This power of plants extends itfelf 

even to the worft of all airs, in 

which an animal finds his deftruc- 

tion in a moment; fuch as is pure 
inflammable and highly phlogifti- 

cated air, which is little or fcarcely at 

D 4 alk 
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all diminifhable by nitrous air. I ob- 

ferved fome difference in various 

plants. in this refpect,. and 

found that water plants feem to 
potiefs this quality in a greater de- 

gree than-others. . The willow-tree 

and the perjicaria urens were found- 

eminent in producing this effect; 
and, may it not be providentially or- 

dained it fhould be fo, as thofe plants 

erow better in marfhy, low grounds, 

and even in flagnated waters, whofe 

bottoms are generally muddy, and 
yield a great deal of inflammable air, 
which may be collected at the fur- 

face of the water by ftirring up the 

ground, and may be kindled by 

throwing. a burning paper upon the 

water, which is an amufing experi- 

ment by night? Plants, however, 

want longer time to correct this kind 

of air, at leait that which is ex- 

tracted 

kinds .of 
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tracted from metals by vitriolic 

acid. | 

The property of plants is demon- 
ftrated in experiments 41, 51, 56, 

SF otsos 59° 

SE, Goi OLN. 3X. 

All plants yteld a more or lefs quantity 

of dephlogifticated air in the day- 

time, when growing in ibe open 

air, and free from dark fhade. 

THE quantity of dephlogifticated 

air, and even the quality of it, which 

the leaves of plants. give, feems 

to be different in diferent plants: 

though, indeed, this may depend 

in a great meafure upon fome par- 

ticular 
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ticular circumftances, to which it is 

not eafy to be fufficiently attentive. 

It feems, however, to be a general 

rule, that the leaves of all plants, 
growing in a place where they are 

not much fhaded by other plants, 

buildings, &c. yield, in a clear day, 

dephlogifticated air;~and that this 

air is yielded in greater abundance, 

and of a greater purity, when they 

erow in opet places unincumbered 

by other plants higher than they are 

themielves. 

I got in general a larce quantity 

of air of a very good quality from 

fome water plants, as from the per/i- 
Caria urens and willow. The fir 

trees yielded alfo very fine air, and 

in abundance. 3 

The nafturtium Indicum furpafied 

them all in general, in» regard “as 
7 Co 

well to the quantity as to the qua-= 

lity. 
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lity. One hundred leaves of .this 
plant, which are very thin, yielded, 

in two hours time, as much dephlo- 
gifticated air as would fill a cylindri- 

cal glafs four inches and a half deep, 
and one inch and three quarters dia- 

meter; of which quantity gathered 

again afterwards from the fame 

leaves, without taking them out of 
the water, fee exp. 30—35. . This 

quantity furpafies by far the bulk of 

the leaves themfelves, and fhews to 

how amazing a quantity the air may 

amount yielded in a fair day by a 

lofty tree. 

_ The leaves being. more or lefs 
crouded together, being . expofed 
for a longer or. fhorter time, or 
fooner or later in the day, will occa- 

fion fome difference in the quality 

and quantity of this air. 

| | It 
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“It feems that, in general, the 

fineft air is obtained when the fun 
has pafied the meridian. 

SECTION XI. 

The faculty which plants. poffe/s of 
yielding dephlogifticated air, of cor- 

recting foul air, and improving or- 

dinary air, 1s not owing to the act 
of vegetation. 

IF this wonderful faculty of plants 

depended upon their vegetation, 

they would exert it at all times, and 

in all places in which the vegetation / 

woes On. A. plant may, vegemuc. 

and even thrive very well, in the 

utmoft darknefs; and yet in fuch a 
piace 
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place it has no power to correct bad 

air, or to yield good; but, on the 
contrary, it fpreads round about it 

deleterious exhalations, which ren- 

der the beft air even pernicious to 

the utmoft degree. 

It will not be difficult to under- 

ftand now from what caufe all thofe 

different and contrary effecis which 

Dr. Prieftley has found in his expe- 

riments did really depend; and why 

Mr. Sheele had conftantly found 

that the vegetation of beans always 
{poilt good air. 

Thefe gentlemen expected the 

good effects from the vegetation of 
the plants, as fuch. By making a 

plant grow night and day in ordi- 

nary air kept in a phial with the 

plant, the effect will depend upon 

the greater or lefs expofure of the 

plant to the light. Eefides, by keep- 

ing 
a 

_ 
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ing a plant a long while in pump 
water, the green matter, of which 

Dr. Prieftley found to iffue very 

fine dephlogifticated air, will be 

generated; and thus the air within 

the phial, being mixed with this 

good air, will not in reality indi- 

cate the effect of the plant upon 

this air, as Dr. Prieftley makes no 

{cruple to acknowledge in his late 

work, p. 338. 

SE C- 
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SECTION XIl. 

The plants evaporate by night bad air, 
and foul the common air which 

furrounds them; yet this 1s far 
over-balanced by their beneficial 

operation in the day. 

T HE bad air which plants yield 

by night is fo inconfiderable in com- 
parifon of the quantity of dephlo- 

gifticated air which they yield by 

the day-time, that it amounts to 

very little. By a rough calculation | 

I found, that the poifonous air 

yielded during the whole night by 
any plant could not amount to one- 

hundredth part of the dephlogifti- 

cated air which the fame plant 

yielded in two hours time in a fair 

day. But, from my experiments, 

one 
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one might naturally wonder that no 

remarkable mifchief happens from 

fo many plants as a foreft contains, 
if one plant, containing fcarce a 
handful, may poifon to fuch a de- 

gree the quantity of two pints of 

common air in one night, as to ren- 

der it abfolutely mortal for any 

animal who breathes in it. 

I make no doubt but a great 

quantity of plants, kept in a clofe 

and {mall place during a night, or 
by day in the dark, may do fome 
material mifchief, and even occafion 

death, to any perfon who fhould be 

imprudent enough to remain in 

fuch a place. The undoubted facts 

of people being found dead in their 
beds, when they had {lept in a {mall 

room with a great deal of flowers in 

it, mu{t infpire us with a caution 

againit keeping too many flowers in 
clofe 
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clofe rooms. My experiments go 
much further, and will, I hope, 

in future, make people aware of 

~ danger if they ftore up a great deal 

of fruit in a clofe room in which 

they fleep. : 
I think that nobody before me 

even fufpected the leaft danger of 

keeping beans, peaches, or fuch like 

fruits,’ in~ their’ rooms;-and “yet” a 

fufficient number of them would ea- 

fily poifon an unwary perfon fleep- 

ing in a clofe room, in which an 
abundance of thefe fruits is ftored. 

The gardeners by opening a hot- 

houfe early in the morning, which 

has been fhut clofe during the night, 
or at any time in the day if the fun 

has not fhined a good deal upon it, 

are very well aware of a particular 

oppreffion they feel by entering it. 

I remember to have felt it more 

i than 
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than once, without even fufpecting 

the caufe of it... Dr. Prieftley ob- 

ferved this remarkable oftenfivenefs 

of the hot-houfes with a more phi- 
lofophical attention; he tried the air 

within them, and found it worfe 

than common air. 

By all this it feems evident, that 

it would not be fafe to fleep in a 

clofe hot-houfe; that it would not 

be prudent to keep too many green 

branches, fruit, or flowers, in any 

room by night, particularly in that 
of a fick perfon. | 

The beft phyficians have, indeed, 

often recommended to put green 
branches of lime-trees and others in 

the rooms of their patients, without 

ever fufpecting any other effect but 
benefit from them. I think full, 
that fome benefit may arife from 

putting, in a clear day, frefh green 
branches 
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branches in the room of a fick per- 
fon,, by cooling the air, .which’ is 

owing to the evaporation of moif- 

ture; but I fhould now apprehend 

rather fome mifchief from them in 

a room whofe doors and windows 

are fhut, and which is not well 

lighted. At any rate, I fhould no 

more allow them to be kept in the 

night-time in the room of any of 
my own patients. tee 

Is it not fomewhat probable, that 

among thofe people who are found 

dead in their bed without any pre- 

vious illnefs, {ome may owe their un- 

timely end to fomeé fuch concealed 

caufe, which nobody ever fufpected 
to be in any way dangerous? 

But the mifchief which trees in 

reality do by night-time tothe fur- 
rounding air, cannot do any ob- 

ferveable harm to animals: for 

2 thofe 
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thofe mifchievous exhalations be- 

ing, very providentially, {pecifically 

lighter than common air, rife at 

the fame time up,; and thusmesc 

lower region, in which we breathe, 
is ireed from them almoft as foon as 

they are produced; whereas the de- 
phlogifticated air iffuing out of the 
plants in great abundance in the 
day-time is {pecifically heavier than 
common air, and is therefore in- 

clined to remain longer among us, 
and to afford us all the benefit for 

which the Supreme Wifdom _ has 
providentially deftined it. 

5 E C- 
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SECT PON - XII. 

All rocis, few excepted, when left out 
of the ground, yield by day and by 
night foul air, and infect ibe Jura 

rounding air. 

THE experiments I made upon 

this fubject convinced me that roots 

have this deleterious power, and 

fome even to fo great a degree, that 
it would not be fafe to remain in a 

{mall clofe room in which a great 

quantity of roots of plants are 
kept. The roots of fome aquatic 

plants are remarkably apt to foul 

the air in which they are placed, 

fuch as roots of rufhes, though ever 

fo well cleaned from mud and dirt, 

and the roots of perficaria urens. 

But I found the roots of éecabunga 

i2 almoi 



E 54 J 
almoft inoffenfive in this refpedct, 

which I was the lefs furprized at, as 

their fubftance is but little different 

from the ftalks. ‘The roots of a muf- 

tard plant gave in the fun-fhine a 

good deal of air, when kept under 

water; which air was worfethan com- 

mon air, and extinguifhed a candle. 

Thefe roots even corrupted good air 

in the middle of the fun-fhine. 

A plant, with roots and all, placed 
in ajar full of water, did, however, 

yield dephlogifticated air; fo that 

the bad effect of the roots was over- 

balanced by the plant itfelf. 

SE C- 
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Flowers ooze out-by day and night an 

a 

unwholefome air, and fpoil, at any 

time and in every place, a confi- 

derable body of air in which they 
are placed. 

DR. Prieftley has obferved, that 
rofe;. keptin,a glafs, had, in a 

fhort time, fo much infected the air 

as to be unfit for re{piration, and 

concluded from this very juftly, that 

flowers might be hurtful in a room, 
I have heard more than once of a 

perfon found dead in a room where 
a great deal of flowers were kept; 

and I make no doubt but fome of 

thefe cafes are well founded. 

I tried all the flowers I could find. 

in, my neighbourhood, but con’? 

LO Miya ne 
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not difcover one which did not yield 

poifonous air, though in a fmall 

quantity, by day and by night, and 

which had not the power of render- 

ing quite unfit for re{piration a very 
coniiderable body of common. air. 

They even feem not to lofe in the 

leaft their deleterious influence in 

the fun; fo that I cannot but think 

that:it is unfafe to keep in -a ‘clofe 

room a large quantity of any 

flowers, even fuch as have the moft 

delightful fmell. TI am, however, 

very far from thinking that’ there 

is any danger to apprehend irom 

fuch ribl@eays as are commonly “kept 

in a reom, either for ornament or 

perfume. The malignant infiuence 

which could be expected from fuch 

a {mall quantity of flowers is in- 

tirely diffipated in the mafs of the 

furrounding air; but the excefs 

mutt 
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muft not go too far, if the room is 

clofely fhut and but fmall. If a few 

flowers of the honey fuckle (capri- 
folium), which poffefs the moft agree-~ 
able fimell, are able to foul in three 

hours time, in the middle of the 

day, a body of air equal to two pints 

(fee experiments 65—-70) we may 

judge what dangerous effect might 
be expected from a large quantity 

in a clofe room. Thofe flowers, 
like all others, after having rendered 

truly fatal a body of air, have loft 
nothing of their flavour. The air 

itfelf, which they have poifoned, is 

impregnated with the fame fragrant 
fmell as the flowers themfelves; fo 

that a perfon, not aware of the con- 

cealed poifon which flowers fpread 
round about them, might be eanly 

induced by the f{weetnefs of their 

fcent 
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fcent to run the greateft hazard of 
lofing his life, without the fmalleft 
apprehention of danger. 7 

» B.GuF TON XV, 

All fruits in general exhale a delete- 

vious air by day and by night, in 
the light and in the dark, aud po/= 

Ses aremarkable power of /pread- 

ing a potfonous quality thr the 

Surrounding air. 

I WAS, indeed, nota little fur- 

prized to find this effect in even the 

-mott delicious fruit, {uch as peaches, 

grapes, apples, and mulberries. By 

what I obferved in my experiments 

Iam apt to think, that the power of 

fruit, 
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fruit, at leaft of fome, furpaffes the 
deleterious quality of flowers in the 

dark; but the influence of the fun 

feems to check, in fome degree, this 

hurtful quality in fome fruit more 

than in roots and flowers, of which 

the moft part preferve,. even in the 

brighteft fun-fhine, their virulent 

effects upon the ambient air in its 

full force. I found, that one peach 

was able to render intirely poifonous, 

in a few hours, a body of air at leaft 

fix times greater than the fpace it 

occupied; and even that they could, 

in the middle of the fun-fhine, ren- 

der fuch a guantity of air fo un- 

wholefome, that a candle could not 

burn, nor an animal breathe in it. 
miter” Mehad . oblerved, “that, all 

leaves of plants yield dephlogitti- 

cated air by day-light; and confider- 

ing, that in general all leaves are 

green, 



[: 69.3 
green, and that that fubftance which 

Dr. Prieftley ,difcovered to. yield 

fo much dephlogifticated air is of 

the fame colour; I had fome fufpi- 

cion, that ereen fruits, fuch, as bearis, ~ 

would nic yicld dephlogifticated air. 

41:,placed,, for... this. purpofe,,. fenie 

French beans in a jar full of pump 

_water, and expofed. it to a bright 

fun-fhine, during four hours, and 

obtained a moderate quantity of air, 

-cozing out. of their fubftance by 

bubbles,. in ,the, fame ..manner_.as 

‘out of leaves. This air was. far 

from being dephlogifticated air; for 

_it, was even worfe. than common air, 

though 1t. approached pretty near it 

in -goodnels. 

I then wanted to fee what effect 

thefe green fruits would have upon 

body. of, airram the: dark; j amd | 

wias..noty a little furprized. to find, 

I that 
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that they had a very remarkable 

power to foul a great body of air, in 
which they were fhut up, to fuch a 

degree, that two dozen of {mall 

French beans, placed inva jar hold- 

ing two pints, had rendered in’ cne 

night the air in the jar abfolutely 
-poifonous, fo that a young chicken 

placed in it was: killed in lefs than 

twenty feconds. - I found even this 

deleterious influence of beans upon 
air to furpafs the power of: plants, 

which are known to be of a poi- 

fonous quality. See experiments 

°95—9!, and principally experi- 

ments 88 and 89. : 
Ripe mulberries, filling one-third 

of ajar, and placed in the fun during 

four hours, had fo much fouled the 

air within the jar that a candle 

would not burn in it. 

SE C- 
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SECTION XVI: 

The power of plants in correcting bad 
air is greater than their faculty 
of improving 200d air. 

T HE experiments already known 

of Dr. Prieftley, by which it appears 

that plants thrive wonderfully well 
in air fouled by breathing and burn- 
ing of candles, gave me a great 
fufpicion, that the power of plants 

in correcting bad air might furpafs 
their faculty of improving good 

common air. In order to put my 

conjecture to the trial, I placed at 

eleven o’clock, in a warm fun-fhine, 

two jars of an equal fize, each con- 
taining an equal quantity of {prigs of 

pepper-mint,in pump water.In one of 
thefe jars was let up a certain quan= 

tity 
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tity of common air, whofe teft was 

at that time fuch, that one meafure 

of it with one of nitrous air occu- 

spied 1.06;. In the other jar was 

let up the fame quantity of air 

fouled by refpiration, of which one 

meafure with one meafure of ni- 

trous air occupied 1.34. 

The air of both jars was exa- 

mined at two o’clock, when I found 
_ the common air fo much improved, 

that one meafure of it with one of 
nitrous air occupied t.00. The 

foul air was fo much mended, that 

it was near as good as the atmo- 
_fpheric air; for one meafure of it 

with one of nitrous air occupied 

now 1.08. 

I examined both airs again at 

four o’clock, when the common air 

was ftill more improved; for one 

meafure of ,it with one of nitrous 

alr 
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air occupied o.9s. The foul air 
now was not only become as good 

as re{pirable air, or air of the at- 

mofphere, but even furpafied it in 
coodnels, for one meafure of it with 

one of nitrous air occupied 1.05. 

Now, as the fare plant brought 

the foul air from 1.34 to 1.05, and 
the common air from 1.06; to 0.95, 

it appears clear, that the plant*had 

corrected the foul air far more than 

it had improved the common air. 

“This “experiment was repeated 
feveral times with nearly the farne 
refults. 

As plants feern to delight in foul 
air, probably becaufe this air im- 

pregnated with phlogifton affords 
more proper nourifhment, v2. 

phlogifton to the plant; it muft of 
courfe happen, that a plant draws 

to it fo much the more phlogifton 
: as 
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as the air, in which it grows, Ccon- 
tains more of this principle. 

When a plant grows in the open 

air, it contaminates by night the 
furrounding air; but this air, being 
diluted with other air, does not ap- 

pear in reality to be altered by any 
method yet found out: befides, it 

is probable, that this air is rifen up 

as foon as it was become phlogifti- 
cated by the plant, being {pecifically 
lighter than common air. It feems 

therefore not improbable, that fonie 
plants, as for inftance the hyo/cyamus, 
may contaminate in reality more air 

at night than they improveinthe day3 
fo that, if all the air fpoiled by fuch 

a plant was {hut up with the plant 

a whole night and a day, the air 
would ftill be found contaminated : 
but tho’ this might be the cafe when 
the plant is fhut up with the air, 

BE yet 
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yet it could never be any real dif- 
advantage in the natural fituation 

of things, becaufe. this. fouled air 
may be corrected in the atmofphere 

by fome manner or other unknown 

to us; and, if not, we are, at any 

rate, immediately out of its reach, 

as it rifes by its being become light- 

er. But if fuch infeCtious plants 
are fhut up in {mall clofe rooms, 

they certainly might do a material 
injury to our conftitution, and even 

occafion: death. 

It appears, by experiment 41, 

. that a plant may really foul fo much 

air at night as fcarce to be able to 

correct in the day. - But it is to be 
confidered, that fuch a plant, being 
maimed by its roots being taken off, 

and by being fhut up in a narrow 

fpace, muft have loft fome of that 

vigour which plants naturally have 

when 

Sarge ae a= 
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when they remain undifturbed up- 

on their place. See alfo experi- 

ments 51, 56, 57) 58,59) 60. 

SOE CPT TOON XVII 

On the effect of leaving plants kept 

i @ room. 

T HO’ I think, that the keeping 
of a few plants in rooms is very 

indifferent as to the health of the 

perfons who live in them; yet it 
is not fo indifferent for us to know 
the effects which plants have in 
reality on the air of the room, that 
we may avoid danger from any 
excefs. 

F a The 
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The influence of plants on the 

air of a room in which they are 

‘kept is different in the night from 
what it is in the day. In the day 
plants are apt to contribute fome- 
what to purify the air of the room, 

if they are placed fo as to receive 

all the light of the fun poffible: 
if they are placed fo as not to re- 

ceive the direct influence of the 
fun, but to be free from any fhade, 

they feem to have no influence at 

all, either in improving the air of 
the room or in fouling it. But 

when they are placed in a part of 
the room the moft remote from the 
windows, fo as to be much thaded, 

they are apt to render the air of 

the room more or lefs impure, in 

proportion to their fize, and to the 

more or lefs degree of light of the 

place where they ftand. At night 
they 
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‘ they abfolutely tend to foul the air, 
principally when they flower. I 
acknowledge readily, that a few 

flower-pots can do neither good nor 
harm. But I remember to have 

found feveral orange-trees in aroom, 
by way of ornament, and, as I was 

told, to keep the air of the room 

wholefome: I think now fuch or- 

namental plants by no means indif- 

ferent, unlefs they were but fmall 

and the room ample; at any rate 

I fhould not fuffer them to be kept 
in a room at night, where a fick 
perfon is. 

A plant fhut up in a glafs jar, 

and placed near the window in a 

room fo as to receive the rays of 
the fun, will make the air of the 

jar better than the air of the room: 

whereas a fimilar plant, placed in 

the fame room in a fhaded place, 
Fe3 will 
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will render the air of the jar worfe 
than the air of the room. _ If, after 

a few hours, you invert the experi- 

ment, by placing the plant which 
ftood at the window in the. fhade, 

and that which ftood in the fhade 

near the window, the reverfe will 
take “place, vz. the air of the jar, 
which was improved, will be found 

worfe than the air of the room; 

and the air of the jar, which had 

been contaminated, will be found 

corrected again. And this remark- 

able property of plants, in the way 

juft mentioned, may be demonftrated 

in a few hours. See experiment 

45: | 

SE C- 
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Leaves of plants die fooner when the 
dephlogifiicaied air, elaborated by 

them, is feparated from them. 

W HEN the dephlogifticated air, 

fettled in the form of bubbles upon 
the leaves, is fhook off, new bub- 

bles fucceed; and thus by fhaking 

off feveral times thefe air bubbles 
a ach pie quantity of dephlogifti- 

ted air is obtained. The fecond 

crop of bubbles contains in general 

a finer kind of air than the. firft; 

the reafon of which may be, that it 

is {carce poffible to.free the, furface 

of. the leaves entirely from all at- 

mofpheric air ocking to them, par- 

ticularly thofe which have a rough 
= 

F 4 fhaggy 



E724 
fhagey furface ; as, for inftance, the 
leaves of fage, /alvia. 

Some of thefe leaves are fo pro- 

iic in pufhing out thefe bub- 

bies, that I have found them re- 

produced nine or ten times in leaves 
of a pear-tree. The leaves of a 

vine are alfo very ready to yield a 

good number of fucceffions of thefe 

bubbles. But I was curious to fee 
whether the leaves decay fooner or 

later when the air bubbles were left 

upon them, or when they were 

fhook off now and then: I put a 

leaf of a vine in a jar full of pump- 

water, and left it expofed to the 

open air without ever itirring it: 

the air bubbles grew to avery large 

fize; and fome of them quitted the 

leaf of themfelves and rofe up. 

This leaf remained as frefh as when 
it was put in the jar during a whole 

oa | week 5 
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week 3 whereas another leaf of the 
fame vine, placed near it in another 
jar, and whofe air bubbles were 
fhcok off five or fix times in a day, 

was withered in lefs than two days. 
This fecond leaf had loft the great. 
eft part of the rough furface, which 

covers, as a kind of fcarf-fkin, the 

under and unvarnifhed part of the 
Jeaf; at leaft this fcarf-fkin became 
tran{parent, if it was not really de- 
ftroyed ; and this tran{parency was 

obferved principally upon the very 

{pots of the air bubbles. This ex- 
periment was repeated feveral times 
with the fame fuccefs. 

It fhould feem by this obferva- 
tion, that the lofs of this air, if it 

cannot be replaced by the abforp- 

tion of new air from the atmo- 
{fphere, makes the leaves decay 
fooner; and thus the texture of 

the 
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the leaves, having no mere air to 
elaborate, refembles, almoft the or- 

ganization of an animal, which 

lofes its life by becoming exhaufted 

through. the loffes fuftained by the 
increafe of the various, excretions 

“which. are aa AE on in its body, 
if thefe loffes are not repaired by 
‘taking in new nourifhment. 

‘Vegetables feem to draw the moft 
part i their juices from the earth, 

by their pane roots; and their 

phlogiftic matter chiefly from the 
atmofphere, from which they ab- 

‘forb the air as it exifts. They ela- 
orate this.air in the fubftance of 

their leaves, feparating from it what 

i wanted fortheir own nourifhment, 

viz. the phlogifton, and throwing 

“our the remainder, thus deprived 

of its inflammable principle, as an 

-excrementitious fluid, and“in this 

. ftate 

ae ———) =e. 2 
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ftate hurtful to them, but rendered _ 

ufeful to the animals, who in. their 

tour take. from, this. air, Dy ene ack 

of refpiration, what they want, and 

throw out the remainder as hurtful 

to them; but rendered again 

ferviceable to the vegetables. This 

theory feems to be ‘very reafonable, 
and to have fome. foundation in na- 

‘ture. It throws a good deal of light 
ypon the ceconomy,of nature, and 

the mutual influence which the ve- 
getable kingdom ‘has upon the. ani 

Ry and the animal’upon the ve- 

getable. . It has fome analogy with 
other general operations of nature, 

which are well known. 

A plant, which is a living being, 

deftitute of motion, remaining upon 

the fame fpot on which it took its 
beginning, if not capable, as animals 

are, of going in fearch of its food, 
mult 
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muft find within the narrow 

compafs of the fpace it occupies 
every thing which is wanted for it- 
felf, and to fulfil the office which 

has been dictated to 1t by the Au- 

thor of nature. It is obliged to 
{fpread the numberlefs filaments of 
its root through the furrounding 

‘ground, as fo many fiphons to pump 
up the juice, which prefents itfelf 

to thofe filaments; and thefe fila- 

ments are fufficient to afford all 

that the greatef{t part of trees want 

ip the winter. But, being deftined 
in the fummer-time to more impor- 
tant offices, the tree {preads through 

the air thofe numberleis fans, dif- 

pofing them, in the moft advan- 
tageous manner imaginable, to in- 

cumber each other as little as pof- 

fible in pumping from the fur- 

rounding air all that they can ab- 
forb 
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forb from it, and to prefent, if 

“¥Y may fo fpeak, this fubftance 
drawn from the common atmo- 

fphere to the direct rays of the fun, 
on purpofe to receive the benefit 

which the influence of that great 
luminary can give it. 

SECTION XIX, 

On the power which vegetables bavé 
of absorbing different kinds of air. 

IF a plant is fhut up in a cer- 
fain quantity of air, and all light 

hindered from falling upon it, it ab- 

forbs in general more air than it 
yields, and therefore the bulk of air 

is 
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is found lefs. ‘The quantity of aif 

thus abforbed by plants may vary 
from numberlefs circumftances, as 

‘well as from the particular nature 
‘of the plant. I have no timedto 

fearch in my notes for all the parti- 

cularities I have obferved upon this 

fubje&. Ican fay in general from 
remembrance, that fome water- 

plants were very willing to abforb 

a good deal of air, principally when 
they were placed with roots and alk 

in the air; and that they readily 

abforbed air fouled by breathing. 
_. One of thofe plants had alfo ab- 

forbed a great deal of dephlogifti- 
cated’ air, {o that in’ ome mrehe 
it had abforbed half thé quan- 
tity I had put with it, which a- 
mounted to 4 ounce meafures, if I 
rightly remember. as 

| This 
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This abforption alfo takes place 

in the day times; but as the plants 

at that time yield themfelves a great 

quantity of air, the abforption is 
not fo eafily afcertained. 

Sines Cet le Oy IN, SUX. 

On the beft manner of judging whe- 

ther the plants are ready to yield 

their depblogifticated air. 

AS the light of the fun, and not 

the warmth, is the chief caufe, if 

not the only one, which makes the 

plants yield their dephlogifticated 
air, it feems. reafonable to think, 

that in a bright fun-fhiny morning 
the 
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the plants will be earlier revived in 
their office than when the fun is 
hid by thick clouds. I found this 
difference to be very remarkable, 

fo that in a dark cloudy morning I 

found the plants to begin their 
daily operation an hour or two later 

than in a clearer day. I even found 

that all the plants in the fame gar- 

den did not awake, if I may fo 

exprefs myfelf, at the fame time 
from their nocturnal ftupor. Thofe 

plants, whofe expofure was fuch 
as favoured the rays of the fun 

being caft early upon them, were re= 

vived earlier than thofe which were 

fhaded by other plants, a wall, a 
houfe, &c. Nay, 1° even found 

that there was fome difference in 

this refpect between the leaves of 

the fame tree; as | found’ there 

which were the firft influenced by 

the 
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the light of the fun, the firft ready 
to operate; when thofe of the op- 
nofite fide of the treé, fhaded by the 

firft, were ftill in their ftate of 

f{tupor. 

A ready way to know this time 
exactly is to put a leaf or two, from 

the plant you are to examine in 

this refpect, in a glafs full of frefh 
pump-water, and to obferve, whe- 
ther the bubbles appear upon them 
about as quick as they ufe to 
do in the full day time. If they do, 

you may be fure they are fit for 
the buifinefs. 

But there is a readier way to 

know exactly this article of time, 

which I found by the water in the 

jar in which the green matter, dif- 
covered by Dr. Prieftley, is already 

formed. The doctor found that 

this green matter yielded air bubbles 
G only 
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only. when placed in the fan; 

which obfervation ferved me as 

a good index, whether thofe plants 

which have experienced nearly. the 

fame influence of the fun as. the 

ereen, matter, were fit to yield. de- 

phlogifticated air. The more brifk 
you. fee thefe bubbles rife, the 

quicker your plants: will give theirs. 

But this manner of judging can 
only be of fervice in the morning ; 

for in the middle of the day all 

leaves of plants, even thofe which 

were kept. in a very dark place, re- 

vive fo quickly, that they feem not 
to ftand fhort in an obfervable way 

with thofe which were conftantly 

in the open air. 

SE C- 
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SEEVE MOON © ex, 

Conjectures why fome waters, as dif= 
tilled, boiled, and fome otber wa- 

ters, do not promoie, but inupede 

the operation of the plants in yield- 

ing dephlogifiicated air. 

AS I think I have proved clear- 
ly enough that the dephlogifticated 
air yielded by plants is air elaborated 

by a kind of vital motion, carried 

on in the fubftance of the leaves, 

and kept up by the influence of the 

light of the fun, it feems that no 
more is required to collect this air 

than to prevent its diffufing itfelf 
through the common mafs of the 

atmof{phere. Water feems the mott 

appropriated body for fuch an in- 

tention, for it is not hurtful to plants. 
G .2 Many 



[ 84 ] 
Many of them even thrive the beft 
in it. The beft quality required 

therefore in the water ufed for this 
purpofe feems to be, to pofflefs of 

itfelf air enough, fo as not to imbibe 
it readily frem the plants; and not 

fo much as to be overcharged 
with it; for if the water is too 

much deprived of its own air, it 

mutt be more difpofed to abforbe it 

from bodies plunged into it. And 
if water fhould be fo much impreg- 

nated with any alr, this air would 

readily rufh into the fubftance of 

the leaves, and {poil by its bulk, or 

by its particular nature, the elabo- 

ration of the dephlogifticated air 5 

the more fo, as water, when found 

faturated with air, is found to pof+ 

fefs this air in the form of fixed 

air, which difiers too much from 

the nature of dephlogifticated air, 
or 
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or atmofpheric air. SBefides, water 
overcharged with air parts eafily 

with it, which of confequence wiil 

of itfelf fettle inthe form of bub-— 
bles upon the leaves, and thus dif- 

turb their whole operation. We 

know that pump-water poffefits of 

itfelf a great portion of air, which 

is generally thought to be for a part 
fixed air, to which it owes its agree- 
ably pungent or brifk tafte, which 

makes it palatable above all other 

waters. We know with more cer- 

tainty, that boiled and diftilled wa- 

ter are deprived of the ereateft part 
ee their air; and this is pernaps 
the reafon, why they are not fo 

palatable as common {pring or pump- 

water. Therefore it feems to be 

not quite improbable, that water 

which has been boiled or diitilled is 
very apt to abforbe itfelf the air 

} G 3 which 
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which oozes out of the leaves, and 

that thus lefs air is gathered at the 

top of the bottle. This conjecture 
will perhaps find more ground from 

the following experiment. I placed 

fome leaves of a vine. in - water, 

which I had, for this experiment, 

impreenated with fixed air: they 

were fcarce under the furface of 

this water, but they were all covered 

with air bubbles; which feems to - 

me to depend partly upon this water 

refufing to abforbe any air iffting 

froma the leaves, becaufe it was al-~ 

ready overcharged with air itfelf. 
It is true that .any. other body, 

plunged in water impregnated with 
fixed air, will alfo become covered 

with air bubbles; but thefe bubbles 

do not appear fo foon, or increafe fo 
rapidly, as thofe of the living leaves, 

So that it feems, that the bubbles of 

OO ign 
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the leaves increafe fafter becaufe 
they are pufhed cut of the leaves by 
a vital motion inthe leaf. - itis alfo 

true, that leaves thus placed in wa- 

ter impregnated with fixed air, do 
not yield that fine dephlogifticated 

air which they yield when placed 

in common pump-water; which 

may be owing perhaps to the great 

abundance of fixed air penetrating 

the leaves, by being abforbed, and 

oozing out as it were, in a kind of 
tumultuary way, together with the 

air already contained in the leaves. 

Thus ‘the air iffuing out of the 
leaves may not have undergone 
that degree of elaboration required 

to change it into dephlogifticated 
air: for the leaft circumftance may 

difturb nature in this work; the 

fhade of a building, or of another 

plant, may change this wonderful 

G4 opera= 
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operation, fo as to produce quite the 
reverfe, and to obtain a poifonous 

air inftead of dephlogifticated air: 

for the evaporation of bad air in 
the dark depends on the vital mo- 

tion within the plant, which, being 

not influenced by the light of the 
fun, produces a contrary effect. 
Thus a plant growing in an abfolute 
darknefs is without green colour, 

and fruit without the influence of 
the light has no flavour. 

5 EG 
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SECS OAN- ie XIE 

Some remarks on the green matter 

which fettles at the bottom and 

Sides of the jars in which water is 

left franding. 

THIS green matter, which feems 
to be of the vegetable kind, was 

firft found by the Rev. Dr. Prieftley 

to yield very pure dephlogifticated air: 
but it ceafes at laft to yield more air 
if the water of the jar is not re- 

newed, which ought therefore to 

be done now and then. 

It is wonderful that this matter 
feems to be never exhaufted of 
yielding dephlogifticated air, though 

it has no free communication with 
thecommon atmofphere, fram which. 

\ ; the 
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the moft part of other plants feem 

to derive their {tock of air. Does 

this vegetable matter imbibe the air 

from the water, and change it into 

dephlogifticated air? "This does not 

feem to me probabie, for I could not 
obtain from water, even by boiling, 

fo much air as the water in which 

this fubftance was produced yielded 

by itfelf. I fhould rather incline to 

beheve, that that wonderful power 

of nature, of changing one fub- 

{tance into another, and of promo- 

ting perpetually that tran{mutation 
of fubftances, which we may ob- 

ierve every where, is carried on in 

this green vegetable matter in a 

more ample and confpicucus way. - 

The water itfelf, or fome fubffance 

in the water, is, as Ithink, chang- 

ed into this vegetation, and under- 

cages, by the influence of the fun 
fhining 



Ltt 3 
fhining upon it, in this very fub- 
ftance or kind of plants, fuch a. se~ 

tamorpbofis as to become what we 

call now dephlogifticated air, This 
real tranfmutation, though wonder- 
ful to the eye of a philotopher, yet 

js nO more extraordinary than the 

change of grafs and other vegeta- 
bles into fat within the body of a 

graminivorous animal, and the pro- 

duction of oil from the watery juice 

of an olive tree. More examples 

are to be feen of fuch wonderful 
tran{mutations of fublunary beings 
in the article upon the mutability 

of air. | 

On purpofe to obtain in a fhort 
time a great deal of dephlogifticated 

air from this green matter, I ga- 
thered a good deal of it from the 

fides of a ftone trough placed near 
a {pring upon the high road, and 

| always 
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‘always kept full of water for the 

horfes. I put a good deal of this 

fubftance in a jar holding a gallon 
of pump-water, and inverted it in 
an earthen pan. In a week’s time 

1 found about 15 pint of very fine 
dephlogifticated air colleéted in the 

jar, which furpaffed in purity the 

air obtained in another jar from the 
green matter generated by itfeli, 

See experiment 100. 

SE Cz 
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SECTION /XXIM 

In planting trees for rendering the air 
wholefomer, it feems not to be quite 

indifferent what kind of trees are 

made ufe of. 

AFTER what is already faid 
on the fubje¢ét, there will be no 
doubt left, that vegetables have a 

remarkable fhare in cleanfing and 
purifying our atmofphere. But as 

it feems to follow from my experi- 

ments, that fome trees yield by the 

day a purer dephlogifticated air than 

others, and that fome feem to be 

lefs difpofed to infect common air 

by night, it can fcarce be confidered 

as a matter entirely indifferent what 

kind of trees ought to be planted, 
if 
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if the falubrity of the air was thé 
chief object of fuch a plantation. 

I made fome experiments for this 

purpofe, of which a few are placed 
in the fecond part of this book. But 
Iam far from thinking myfelf in- 
tithed-te decide any thing upon this 

head; the more, becaute\alistmees 

co-operate to. the fame end, and 

becaufe the: ceconomical advantage 
arifing from the preference of one 

fort of tree above another “may be 

thought to over-balance the fmall 

advantage to be derived from its fu- 

periority in rendering the air purer. 
I muft content myfelf with the di 

covery of the fact, and leave the 

_ Fef{t to others, who, by farther and 

more decifive experiments, may have 

a better right to decide fomething 

upon this ‘bad than I can as 

pretend to. 

5S E Ce 
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SECTION XXIV. 

The large and the more perfect 
leaves yield more and purer depb= 
logifticated air, than tbofe which 

are not yet full grown. 

NOTHING feems to me a:more _ 
convincing proof that the elabora- 
tion of dephlogifticated air is an 
effect of a kind of vital motion in 
the texture of the leaves, than that 

young leaves, not yet grown. to 

their natural fize, yield their air- 

bubbles flower and lefs in bulk, 

and that the air yielded by full- 
grown leaves furpaffes in purity 

that which is obtained from leaves 

hot. yet come to perfection. 
L. It 
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It is an amufing fight to obfervé 

in a jar full of pump-water the ex- 

tremity of a branch of a vine, which 

contains leaves of different ages, 
from the matureft to thofe which 

only begin to unfold themfelves. 
The air-bubbles make firft their 
appearance upon the old leaves, 

then upon thofe that follow, and 
laft of all on the new-born ones: 

The fame proportion takes place alfo 
m: the fize» of ‘the bubbles’; «the 

largeft or oldeft leaves having als 
ways the largeft bubbles, and there= 
fore yielding far the greateft quan= 

tity of dephlogifticated air. 

As it feems to be almoft a con- 

ftant rule, that the leaves which 

yield the greateft quantity of air, 

yield alfo the pureft; the fame 
rule alfo takes place in the old and 

new leaves. The young leaves 
feem | 
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feem not to have their organization 
compleated for the office to which 

they are deftined, and therefore 
they are not yet able to elaborate 

fo much nor fo good dephlogiftica- 
ted air as the old ones. 'The expe- 

riment 122 and 122 feem to be de- 
cifive in this ref{pect. 

SEGTION. XXY., 

Though the diminution of the bulk of 
nitrous air 18 believed to be an uin- 
quefuionable teft of the goodne/s of 

any air, yet, it muji be allowed, 
that in fome kinds of airs this teft 
may fail. | 

AFTER having tried a great 
variety of airs myfelf, and after 

H having 
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having feen many more tried by 
Abbé Fontana, I no longer made the 
leaft doubt, but the difcovery of 
Dr. Prieftley in judging of the ex- 

act degree of goodnefs of any air 
Was without any exception. But, 

as I was refolved to abftain as much 

as poifible from all analogical con- 
clufions, without they were fup- 
ported by direct experiments, I tried 
every air-I-could find, not only by 

the nitrous teft, but alfo by the 

flame of a candle, without, how- 

ever, harbouring any miftruft in the 

already adopted manner of examin- 

ing the degree of goodnefs of them. 
I had already been convinced, 

that inflammable air was made ex- 
plofive in a few hours when expofed 
in the fun with any plant, though 
I fometimes found it, by the nitrous 

tet, fo much corrected as to ap- 

proach 
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proach near to the goodhefs of 
common air. This gave me fome 
fufpicion, that this inflammable air 

might be fufceptible of a (till more 

remarkable correction or purifica- 

tion, at leaft in appearance, with- 

out lofing its explofive quality. 
On_purpofe to difcover the whole, 

I left fome inflammable air upon 
perficaria, and fome upon wallnut 
leaves, during forty-eight hours, 

keeping the jars continually in the 
open air. 

I tried firft the air of the jar in 
which the wallnut leaves were, in 

the manner familiar to Dr. Prieftley 
and in that of A. Fontana; and re- 

peated each trial twice with the fame 

refult. I found the air by both 

thefe methods to exhibit all the ap- 
pearance of air, {fuperior in quality 

to common air; as may be feen in 

15 ub experl- 



Taman tev ene ty | 

experiments 110, TL1. 11 357 eas 

and 1153; and yet I-found this very 

air to explode with fuch a loud re- © 

port, even ina cylindrical jar, that 

my fervant, who kept the glafs in 

his hands, thought it was abfolute- 

ly broken. This event gave me no 

{mall concern for a method of try- 
ing the goodnefs of airs, which I 
had already confidered as infallible. 

However, I had {till fome hopes left 
that | had committed fome blunder 

in this experiment; and) wey 

Tuckily. 1, had,- fill, at “hand: ythe 

jar which contained the perficaria 

urvens with the inflammable air 3 

but I was forry to find that my fuf- 

picion was but too well grounded ; 

for this air gave, by two different 

trials, the following refult: one 

meafure of it with. one of nitrous 

air occupied 0.95; . and with two 
meafures 
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meafures of nitrous air 1.923 by 
A. Fontana’s method it gave 1.90, 

1.96, 2.95; and thus it did appear 
by thefe trials to furpafs far in good- 

nefs the common air; and yet it 

exploded at the flame of a candle 

with an uncommon loud report. 

See experiments 110 and Lit. 

There remained {till one experi- 
ment to be tried with this air, viz. 

to put a living animal in it. I was 
forry to have fpent the moft part 

of this air, fo as not to have enough 

Of ie, left for this trial. However, 

I was refolved to pufh the experi- 

ment farther, and to let the inflam- 

mable air ftand a longer while up- 
on the plants, before it was to be 

employed for the different trials, 
and principally before an animal 

fhould be put in it. Some entire 

plants of perficaria urens were put 

| PLY. in 
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in a gallon jar full of water, and as 

much ftrong inflammable air was 

let up as to fill above one third of 
the jar. 1 left it in the @anden 
during fix days, when I found, to 

my furprize, that it was very far 

rom being corrected; for one mea- 

fure of it, with one of nitrous air, 

occupied 1.893 it gave the follow- 
ing refult by Abbe Fontana’s me- 

thod,°2.58, 3.58; a chicken@mear 

three weeks old, died in it in the 

{pace of one minute, 

This refult, fo different from the 

former, greatly puzzled me, and 

reftored my hope that the nitrous 
teft was without exception, and that 

I muft have committed fome error 

in the former experiment. 

I was, however, far from giving 
up entirely my fufpicion of the 

failure of the nitrous teft. I re- 

6 folved — 
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folved to repeat the experiment a= 
gain, with all poffible attention; I 
had ftill half a pint left of the in- 

flammable air, which had been du- 

ring fix days upon the per/icaria urens 

without being much mended. See 
exp. 112, I put a frefh plant of 
muttard in a jar filled with water, and 

let up this inflammable air in the jar, 
fo that the plant was in contact with 

the air. I placed it in the garden 
on a Saturday at twelve o’clock. I 

tried this air the next day between 

one and two in the afternoon, and 

found it by the nitrous teft fo much 

mended, that it appeared better than 

common air, and yet it exploded 

with a loud report by the approach 

of acandle. I replaced the jar again 

in the garden, and put the fame air 

again to the nitrous teft on the Mon- 

day following, when it appeared to 
He 4. be 
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be far fuperior to the atmofperie air, 

for one meafure of it, with one of - 

nitrous air, occupied 0.43653. and 

yet it exploded as firongly as before. 
I replaced it again in the garden 

during tour hours more, when it 

appeared to be fill farther improved 

by the nitrous teft, without lofing, 

however, in the leaft, its explofive 

nature. See experiment 115. 

I had’ alo on the fame Saturday 

put fome plants of perficaria urens 
with their roots in ajar full of water, 

and let up two pints of {trong in- 

flammable air. I found this air on 
Sunday, after the jar had been 24 

hours inthe garden, fo much cor- 
rected, that it approached to the. 

goodnefs of common air by the ni- 

trous teft, though it exploded with 

a loud report. J replaced the jar 

again in the garden, and again ex- 
3 amined 
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amined the airon Monday between 

one and two o’clock, when it ap- 

peared, by the nitrous teft, about as 

good as common air; and yet it 

had not loft its explofive quality. 

After this, I replaced the jar as be- 

fore, in the garden, and put the 
fame air again to the teft between 

four and five in the afternoon of 

the fame day, when it appeared to 

be better than commen air, without 

having loft its explofive force. 

There remained now nothing more 

to be done, than to try the effect of 

this air upon a living animal. I 

placed a lively chicken, three weeks 

old, in a jar filled with this air: it 

erew fick directly, and was in fix 

minutes near dying, when I took it 

out quite motionlefs. It remained 

in the open air during feveral mi- 

nutes in a dying condition, after 

which it gradually recovered. 
I was 
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Iwas now thoroughly convinced, 

that the nitrous teft failed entirely 

in fhewing the degree of falubrity 
of this air; for it appeared by this 

method to be nearly dephlogifticated 

air, and yet it was ftill a true poi- 

fonous air*. 
I was indeed very forry to find 

this failure in a method fo well ad- 

apted for the exploration of atmo- 
{pheric air. But I am very far 

from thinking that this exception 

diminifhes in any way the real value 

of the important difcovery, that 

Nitrous air diminifbes refpirable air 

in the proportion to its falubrity. For 

this teft holds good in atmofpheric 

air, which is the chief object of our 

experiments. bah 7 
a SE C- 

* Does this air owe its explofive nature to the dephlo- 
gifticated air oozing out of the plant? But this very 
air becomes alio explofive, though it ftands with a 

plant 
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SHG TTON UXxvic 

Air is one of the mofi changeable fub= 
fiances in nature, and appearing 

under very different forms and 
qualities from a variety of causes. 

THE air of our atmofphere is 

feldom during a whole day of the 
fame quality. Its degree of whole- 

fomenefs is perhaps not lefs fubject 

to variations than its weight and its: 
degree of heat and cold. The ba- 
rometer indicates the firft, and the 

thermometer the other. But thofe 
two inftruments feem to have no. 

relation to the more or lefs purity 

of the atmofphere, or the more or 

lefs fitnefs of the air for the ufe of 
re{piration. 

plant during the night, when the plants yield but a 
very {mall quantity of bad air. So that it rather ap- 
pears to be changed by the plant in a kind of fimple 
explofive air, or a true fulminating air, the only yet 
difeoyered, as far as I know. 

The 
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The invention of an Eudiometer, 

or of ‘an inftrument or contrivance, 

by which the degree of purity 
of the common air, or its fit- 

nefs for refpiration, or rather its 
wholefomenets, can be inveftigated 

juft as well as its weight, and its de- 

gree of heat and cold, is perhaps 

one of the moft extraordinary in- 

ventions which ever was made. 

We owe this important difcovery 

to the Rev. Dr. Priefiley. He found 

that nitrous air has the fingular pro- 
perty of diminithing, or of being 

diminifhed by, common air in pro- 

portion to its goodnefs; or that the 

bulk of the two airs joined together 

contracts itfelf in a fo much the 

narrower {pace, as the common air 

is better, purer, or more fit for re- 
fpiration. It will foon appear to 

What a confiderable degree of accu- - 
racy 
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racy the Abbe Fontana has brought 
this truly great difcovery. 

We have now in our hands die 

means of judging, not only of the 
degree of goodnefs of the common 
air upon the fpot, but we may with 

as much eafe alfo judge of the qua- 

lity of the air of any country, by 

fending the air of it in clofe bottles. 
But as the air upon the fame {pot 

undergoes itfelf continual changes, 

we can but very feldom expect an 

accurate agreement of two experi- 

ments, unlefs made at the fame 

time, or unlefs a quantity of the 

fame air be fhut up in a bottle fuf- 
ficient for different experiments. 

Until accurate inftruments fit for 

fuch purpofes are generally known, 

and employed with all the attention 

required, we {hall not be able to. 

judge of that degree of goodnefs 
which 
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which the air poffefles for the moft 
part of the year in a country, and 
thus to determine the advantages 

. which would arrive to our confti- 

tution, in {pending our lives in one 
country rather than in another, on 

purpofe to preferve a good {tate of 

health, to cure particular difeafes 

which require a pure air, or to pro- 

tract our exiftencte in this world in 

particular bodily difpofitions. We 
muft as yet content ourfelves with 

the amufement of the experiment. 

The continual changes which I 

obferved in the atmofphere daily, 

by trying its conftitution, convinced 

me. of the too precipitate judgment 
of fome philofophers, who, though 

furnifhed with but indifferent in- 

ftruments, have begun already to 
affert the degree of goodnefs of 

certain places, by one or two obfer- 

vations 
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vations made in the time they paffed 
through fuch a place. But I muft 

leave the difcuffion of this matter 

to my refpectable friend Abbe Fon- 
tana, who, in my opinion, has caft 

a great light upon this important 

fubje& ; and intends foon to pub- 

ith his obfervations on this head. 

I will add only fome further reflec- 

tions upon the changeablenefs of 
air, its Proteus-like and metapho-_ 

rical nature. 

Since the experiments of the 
Rev. Dr. Hales, we know that air 

enters the compofition of bodies, 

and even ferves as a kind of cement 

for the ftronger cohefion of the 
conftituent particles of a folid body. 

By this it feems that air may become 

itfelf a folid body, as it conftitutes 
fuch a confiderable part of fome | 
particular bodies, fuch as are, for 

initance, 
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inftance, vegetables, calcarious ftoneé, 
nitre, &c. That a fluid body may 
become a folid, 1s nothing extraor- 

dinary ; we fee that water becomes 

as folid as a ftone, and remains fo, 

in a place fufficiently cold. There 
are perhaps in the world no fub- 

{tances which are by their nature 

fluid: for all fubftances yet found 

may be, by different operations, 

principally by a fufficient degree of 
heat, rendered Huid; and all fluids 

may be changed into folid bodies 

by applying to them a fufficient 

degree of cold. Mercury itfelf was 

rendered as malleable as any other 

metal, by Profeflor Brown at St. Pe- 

terfburg, by a very great degree of 

cold. 

Since that kind of air is known, 

which goes now under the name 

of fixed air, and which Van Hel- 

mont, 
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mont, called Gas Sylvefire, it has 

been imagined by many, that. dif- 

ferent vegetables contain almoft no-~ 
thing but fixed air, becaufe they faw 
that as foon as they began to fer- 
ment they emitted really fixed air. 
But if from this we conclude that 
this very fame vegetable contained 
this fixed air, as fuch, concealed in 

its fubftance, and exifting there, as 
it Were in a concentrated or com- 

prefied ftate, almoft as common air 
is in a condenfing engine before the 
fermentation began, we may poffi- 
bly make an erroneous -‘conclufion ; 

for it may be that this vegetable did 
not contain more fixed air as fuch 
tham milammable air; but that a 

part of the fubftance of the vege- 
table has undergone fuch a change 

by the action of the fermentation 

as to become what is now called 

Bi fixed 
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fixed air, but what it was very fat 
from being before the fermentation. 
That this may be the cafe I was in- 

duced to fufpect by the following 
experiments : I {queezed the air out 
of different vegetables, keeping them 
under water, fuch as malva, potatoe- 

plant, hyofcyamus, apples, &c, f 
expected to find the moft part of 
this air fixed air: but I was much 
difappointed ; for this air was not 
diminifhable by fhaking it in water. 
By examining it in another way, I 
found that the flame of a wax-taper 
would grow dim in it, and that it 
was only fomewhat inferior in qua- 

lity to common air;, for one meafure 
of this air drawn from an apple, 
with one of nitrous air, occupied 
1.243 and that expreffed from the 

leaves of hyofcyamus occupied 1.25. 
The air exprefled from malva and 

potatoe- 
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potatoe-plants appeared to be fome- 
what better. This air is undoubt- 
edly the very air of the vegetable 
unaltered. I placed all thofe vege- 

tables feparately near the fire in 

water, and by examining the air 
difengaged from them I found it 
to be of a much worfe quality than 

that which I obtained by {queezing ; 

and by trying the air extracted from 
them by actual ebullition, I found it 

to be poifonous, and to extinguifh 

flame. The air from an apple ob- 
tained by boiling was fo bad, that 

- one meafure of it with oneof ni- 

trous air occupied 1.71. Now thefe 
very plants, placed in the fame wa- 

ter inthe fun-fhine, yield very fine 

dephlogifticated air, and by fermen- 

‘tation they yield fixed air. Is it 
therefore not probable, that the 
very air contained in the plant in 

je its 
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its natural ftate was really an aif 
approaching in quality to common 

air; and that the heat of the ebul+ 

lition had changed this very air into 

phlogifticated air,in the fame way 

as the act of fermentation chahges 

it into fixed air, the light of the fun 
into fine dephlogifticated air, the 

digeftion in the ftomach and the 

inteftines of an animal (a great deal 

of the air contained in the inteftines, 

and all that from which we eafe 

ourfelves by the rectum, is pure 

inflammable air) and actual fire ap- 

plied to it into inflammable air, and 

the obfcurity of the night into an- 

other ‘kind of truly poifonous air ? 

Could it be faid with any degree of 
probability, that one and the fame 

vegetable contains thefe fix kinds 

of air, fo different in their nature, 

and even contrary to one another ? 
Ig 
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{s it not more reafonable to fay that 
vegetables contain an air, or by 

whatever name you will pleafe to 

call it, which by undergoing dit- 

ferent operations changes into dif- 

ferent forts of air? | 

Whoever therefore fays, that fuch 

or fuch fubliiance contains fuch or 

fuch air, becaufe he extracts -fuch 

air from it by the action of fire, by 

yermentation, or by any other ees 

may {peak erroneoully. 

Nitrous acid, or fpirit of “nitre, 

vields nething but nitrous air’ when 

it is poured upon mercury, copper, 

iron, &<c.; but, when it is mixed with 

iron filings ina very diluted ftate, it 

gives, by the affiftance of a mo- 
derate degree of heat, a mixture 

of different airs, partly fixed, partly 

common air, and partly ee 

cated air, (which experiment I faw 

3 at. 

aN 
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at Abbé Fontana’s). When thig 

very acid is joined to fome earthy 

fubfiance, or to a vegetable alkaline 
falt (with which it conftitutes nitre), 
it yields by the action of the fire 
nothing but pure dephlogifticated 

air, in fuch abundance, that the 

quantity of it is equal to about 

eight hundred times the bulk of 
the nitre, as Abbé Fontana found. 

Such-like tran{mutations which 

air feems to undergo are every 
where obvious in nature. All bo- 

dies upon our earth, or almoit all, 

undergo continually fome alterati- 

ons, and at laft deviate entirely from 

what they were before. The plant 

which affords us the moft whole- 
fome food is perhaps the next to 

another which draws out of the 

fame fpot of ground a poifonous 

juice. The food by which a viper 

lives 
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lives changes within his body into 
a fubftance which has nothing de- 

leterious in itfelf, but in one place 

of its body a moft virulent poifon 

is elaborated from it. The fame 
juice which the root of a tree pumps 

from the earth is changed into va- 

rious fruits, very different in tafte 

and qualities, if different fort of 
fruits are grafted upon it. An ani- 
mal body becomes a manure for 

plants by corruption; it changes 

thus in the fubftance of a vegetable ; 
this, being burnt, changes into 
afhes; which, by the action of the 
fame fire, and by the addition of 

fome fand and fome calx of lead, 

changes into fine tranfparent glafs. 
Thus what is now a part of our 

body may become in a fhort time a_ 

part of a pot or bottle, 

14 The 
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The three mineral acids them-+ 

felves may poffibly be but one, 

and the fame acid modified by fome 

particular addition, which time may 

difcover, to feparate and thus to 

change marine acid into nitrous acid, 

&c. Some eminent chymifis have 
already aflerted this as their opi- 

nion. More or lefs phlogifton in 

one acid than in another may make 
the one quite different in nature 

from the other. Common air im- 

pregnated with phlogifton makes a 
poifonous air; and common air, 

deprived of it, makes dephlogifti- 
cated air; 1m the one an animal 

dies in alittle time; in the other 

it lives four. or five times longer 
than in common air... Vitriolic acid 

xtracts from iron its phlogifton, 

and allows it to impregnate the air 

difengaged in the act of folution. 
Nitrous 
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Witrous acid difengages alfo | the 
phlogifton from the iron, but does 
not allow it to pafs in the air difen- 

gaged from it, fo as to make it in- 
flammable. It feems to keep this 

phlogifton to itfelf; for it is, after 
the folution, no more to be found 

in the diffolved iron, when precipi- 

tated in the form of ochre; but the 

fame i{pirit of nitre, when diffol ving 

iron in a very diluted ftate, leaves 

the moft part of the phlogifton with 

the metal, and rifes in the form of 

partly fixed air, common air, and 

what is called phlogifticated air, as 

was faid above ; and by this method 

iron may be reduced to the moft 

impalpable powder, all obedient to 

the magnet, which is a method of 

making Aithiops Martialis of great 

importance for medical ufes,- and 

was difcovered by an apothecary of 

Paris. 
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Paris. Vitriolic acid extracts from 

calcareous earth, fixed air, and from 

fome kinds of fparrs an air of a 

wonderful quality, corroding g¢lafs 

itfelf, which feems to be almoft an 

incorruptible fubflance, and reduc- 

ing it into duit by its contact only $ 

and this air, fo active upon glafs, is 
by the firft approach of water im- 

mediately reduced again into the 

form of the ftene out of which it 

was extracted, 
Confidering all what is faid be- 

fore, I incline much to the opinion, 
that the various kindsof air extracted 

from the different bodies owe, for 

a great part, their {pecific nature to 
the tranfmutation which they un- 

dergo in the operation by which 

they are obtained; and that they 

cannot, at leaft not all, be faid ta 

exift in the body in a contracted 

{tate 
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ftate with more propriety than 

that glafs exifts actually in our 

body, becaufe, by the action of 
fire, our body may be changed in 
a conftituent part of that fubftance ; 

and that fat exifts in grafs and other 

vegetables, becaufe in the organs of 
an animal feeding upon thefe herbs 

they are partly changed into fat. 
Thus, when we feed upon vegeta- 
bles, we do not in reality take in 

fixed air, exifting as fuch in the fub- 
ftance of that food, and only let loofe 

or extricated in our bowels; but it is 

more probable, that fuch food, un- 

dergoing in our ftomach and intef- 
tines a kind of fermentation, yields 
really fixed air, not extricated, but 

generated by the act of fermentation. 

As we have feen now, that com- 

mon air is far from being an un- 
alterable fluid, only to be changed 

by 
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by the addition of fomething, or 

by becoming deprived of fomething 

extraneous to its own original fim- 
ple nature; we can no more be 

furprized to. find, that the conftitu+ 

tion of the atmofphere remains fel- 

dom a whole day the fame, and that 

the degree of falubrity is continually 
changing. Indeed, in the courfe of 
three months, which I {pent in my 

folitary retirement, I fcarce found 

the! degree of falubrity of the com- 

aon air juit the fame during two 

days. 

Thofe who are not yet acquainted 

-with the accuratenefs of Abbe Fon- 
tana’s new Eudiometer, will be much 

inclined to believe, that the appear- 

ance of fuch continual variations 

is more owing to the imperfection 

-of the method:of exploring the air, 

‘than to the real changes happening 

In 



Pes a 
in our element: and, indeed, I was 

much of that opinion, till Abbé 

Fontana convinced me of my error: 

or, by keeping a bottle full of air 

taken’ from the atmofphere at ‘the 
fame time, the conftitution of it is 
explored and accurately regiftered § 

and examining fome time afterwards 

this very air, clofely fhut up in a 

bottle, you find the refult of the 

trial to correfpond exactly with the 

-yefalt of that which was made at 

the time when the air was taken 

from the atmofphere, and by no 

means conform with the refult of 

the trial inftituted with the com- 

mon air of the day, unlefs it fhould 

happen that the conftitution of the 
atmofphere was jutt the fame at 

Dot times, I" take ‘this to "bea 
demonttrative proof of the excel- 

Jence of this method,- as well as of 

the 
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the erroneous judgement which any 
body might ferm of the accurate 
degree of goodnefs of the air of any 
given place, by examining it once 
or twice with nitrous air, principally 

if the obfervator is not in poffeffion 
of anaccurateinftrument for making 

fuch an obfervation, or if he has not 

obferved to the greateft nicety all 

the manoeuvres in the time of mak- 

ing the experiment. 

It would be a difficult tafk to 
difcover as. yet the true caufes of 

that continual fluctuation in the 

destee of falubrity of the air in 
the fame place. But it fees to 
me not improbable, that this incon= 

ftancy is to be attributed in general 

to the natural changeablenefs. of 
the air itfelf, by which it under- 
goes continual alterations from a 
variety of caufes, of which a great 

number 
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humber are perhaps not to be 
traced by human fagacity; and, in- 
deed, if the air of a vegetable is 
from the nature of common air, or 

air approaching it, changed into 
true poifonous air, by applying only 

heat to it, as I have faid already, 
and that fome more or lefs light 
to which a plant is expofed changes 
its natural air into the moft falu- 
brious or the moft poifonous airs 

may it not be fufpected, with fome 

degree of reafon, that a great vas 
riety of caufes, which have been 
till now overlooked, and which vary 
themfelves continually, may bring 
on avery material alteration in our 

atmofphere, fuch as, for inftance, 
heat and cold, drynefs and moifture; 

light and obfcurity, which I have 
already demonftrated to affect the 

Operation of vegetables upon the 
6 alr, 
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air, winds blowing from different 
quarters, and conveying airs of dif- 

ferent qualities, from diftant coun- 

tries, and many other operations of 
nature, unnoticed as yet? 

‘Water itfelf, one of the fimplef 
and the moft unalterable fubitances 
known, feems to be changeable 
into dephlogifticated air, or at leaft 
to contain fome things which may 
be transformed into this air by 
the influence of the day-light; for 

the green vegetable fubftance, which 
ferves as a kind of laboratory, in 

which this falubrious air is produced, 

is formed from the water itfelf, 

Abbé Fontana made a great many 
experiments tending to examine the 

air extracted from different waters 
by heat. I was prefent at thefé 

experiments in the fummer of 1777, 

being then at Paris. He extracted 
5 from 
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from water of the Seine, and of thé 

aqueduct of Arcueil, an air. better 
than common ‘air, which wasa ftep 

- towards the difcovery of {til better 

air from fimple water, by fome other 
way not yet hit upon. Thefe in- 

terefting experiments are printed in 

the Yournal de Phyfique de PAbbé 

Rofier; ee 1779: 

SeG il LON. XxVIl: 

On the nature of the air oozing out 
of our kin. 

AS our bodies perfpire continu- 
ally a. watery Jliguid, either in an 

inyifible way by what is called in 
fenfible perfpiration, or by way of 

| kK {weat, 
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fweat, fo a quantity of air feems 
to iffue continually from the pores 
of our fkin. This is eafily to be 

obferved in a cold or warm bath, 

-in which we may clearly fee whole 
bubbles of this air rifing upon the 
fkin, and at laft rife to the top of 
the water. By plunging the hand — 
and arm even in cold water, we 

may immediately obferve a large 

number of thofe bubbles every 
where: and they are the more ap- 

parent when the fkin is thoroughly 
dry before the part.is plunged in- 

to the water; and much more fo 

when .it.is plunged ‘precipitately in- 

to it. 

It is however to be obferved, that 

all the air contained in thofe bub-_ 

bles, which appear upon the {kin, © 
when a part of our body thoroughly 
dry is on a fudden plunged under 

the 
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the furface of the water, is mot 

fuch as really iffues out of the 
pores; for, as our {kin is always 
covered with fome unctuous matter 
which feems to repel water, the 

fudden immerfion does not allow 
the water to chace before it all the 
air fticking, as it were, to the fkin, 
but a good deal of it is left upon 
it, and forms partly thefe large 
bubbles. This feems to be the 

more probable, as particularly thofe 
places to which thefe bubbles ad- 

here are found quite dry, if ob- 
ferved attentively, when the part is 

withdrawn out of the water. But 

thefe very bubbles are in all proba- 

bility alfo partly owing to air oozing 

out of the fkin; for, if they were 

nothing but atmofpheric air, they 
would not increafe in fize in cold 

water, but become {maller by con- 
K 2 denfation : _ 
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denfation : now they increafe even 
to a very large fize in the coldeft 

water, and at fatt detach themfelves 

from the fkin. A warm bath is 

not very proper to obtain the air 
oozing out of our fkin. Water 
having been warmed has loft a good 

deal of the air naturally contained 
in it, and thus is very apt to abforb 

the air oozing out of the fkin. The 
beft water for this purpofe is | pump- 

water frefh drawn. 

If we keep our arm, or any other 

part of the body, under water, and 
rub off all the air bubbles {ticking 

to the fkin, we fhall fee’ in a little 
while a great many fmall ones 
fucceed. But the eafieft way to 

convince one’s felf of the continual 
oozing out of air from our {kin, is 

to rub the fkin with the edge of an 
inverted elafs full of water, and 

long 
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long enough to keep a good part of 
it above the furface cf the water in 

the time the brim of it is fliding 
under water over the {kin. In this 

way one may idee an immenfe num- 

ber of very minute bubbles rife 

continually to the top of the water 

in the inverted glafs, and gather 
in larger bubbles at the top. By 

_this method 1 coileéted, in a little 

time, from my arms, a meature of 

this air, which feemed to be partly 

fixed air, as it was fomewhat ab- 

forbed by the water; at leait, I 
thought to find the mafs of it al- 

ways lefs than it was before. This 
air put to the nitrous teft was found 
far from being good refpirable air ; 
for one meafure of it, with one of © 

nitrous air occupied, 1.4.6. 

I took a quantity of ‘air in 
like manner from the arms of a 

K 3 healthy 
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healthy perfon, 19 years old, and 
found one meafure of it and one of 

nitrous air to occupy 1.84; which 

convinced me that the air evaporat- 
ing from the fkin of young people 
is not purer than that emitted from 
the {kin of people more advanced 
in years; and that if there fhould. 
be any advantage for old people to 

fleep in the fame bed with young 
Ones, as fome imagine, it cannot 

likely be owing to their perfpiring 
a better and wholefomer air from 

their fkin. It isa very erroneous 

opinion, and even tending to do 

material muilchief, that the air of a 

room, in which a great number of 

young people have been fhut up, 
as in {chools, is become very whole- 

fome for old people to breathe in. 

I have feen f{chool-mafters fo ftrong- 

ly prejudiced with this notion, that 

6 they 
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they even would not allow the win- 

dows of the {chool to be opened, for 
fear that the young air, as they 

called it, of the fchool-boys fhould 
efcape; thinking that breathing this 
imfectious and truly noxious evapo- 

£6 fon would prolong their own 

bas J found that the bubbles ap- 

pearing upon the fkin, when a part 

of our body is plunged under water, 

are fo much the larger as the part 
is put the more precipitately in the 

fluid, I could fcarce doubt but the 

air gathered from thefe large bub- 
bles mutt be for a great part atmo- 
{pheric air, which could not fo 

quickly detach itfelf from the {kin 
by the fuddennefs of the immer- 

fion; and I expected, therefore, that 

this air would give by the nitrous 

teft a better appearance than that 
4 KO 4 gathered 
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gathered from the’ {mall bubbles 

{craped from the fkin by the edge 
of aglafs, I gathered from another 
young and healthy perfon the air 

of the large bubbles found upon 
the {kin, by plunging the arm fud- 

denly under the water. And I found 

it approaching more to the nature 
of common air, though a candle 

could not: haye burned in it, nor 

an.animal breathe in it without 

anxiety; for one meafure of it 
with one of nitrous air occupied 

1-40. : 

CGO N- 
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170 P E*theinduloent reader 
will excufe in me'a {mall degree of 
vanity, in flattering myfelf with hav- 

ing difcovered a law of nature hi- 

therto entirely unknown, and hid 

till now behind the fcreen of that 
awful darknefs which overcafts our 

earth during the time it withdraws 

its furface from the direét influence 
of that all-reviving luminary, the 

fun, ! 

I flatter myfelf alfo to have put 
beyond all doubt, that the vegeta- 

Dies rave a remarkable. fhare in 
1 

keeping up the falubrity of our até 

moiphere, by imbibing thofe feptic, 

noxious, and phlogittic particles, 

which were cominunicated to it by 

g the 
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the breathing of fo many animals 
which inhabit the furface of the 

earth, and by many other caufes ; 

as well as by pouring down a moft 
beneficial fhower of purified or de- 

phlogifticated air, which, diffufing 
itfelf through the mafs of common 
air, counteracts the general caufes, 
tending to contaminate our atmo- 

fphere, and to render it unfit for 
the ufe of refpiration. I was lucky 
enough to difcover that the vegeza- 

tion itfelf of the plants has nothing 

to do with the cleanfing our atmo- 

{phere; but that this great work is 
operated by the influence of the 
fun’s light, exciting and keeping up 
the vital and inteftine motion of 
thefe numberlefs fans, which the 

moft part of plants difplay at once, 

jut ¢ at the time when the general 

tendency 
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tendency to corruption is increafed 
‘by the increafe of heat. 

Though we are too much accuf- 
tomed to look upon the moft obvi- 

ous operations of nature with a kind 
of unconcern and indifference, fuch 

as, for inftance, the vegetation of 
plants; yet we cannot look with fo 
much indifference upon the final 
caufes of thofe every where obvious 

fcenes when we difcover them; for 

they do not fo much affect the or- 

gans of our fight and other external 
fenfes, as they do our underftand- 

ing, our reafon, our judgment; by 

which only we are fuperior to all 
other living animals. The confi- 
deration of final caufes gives us to 
underftand that this great univerfe 
is not the offspring of chance, not 

coéval with the beginning of time, 
or of an eternal origin; but that it 

) ; has 
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has been made by an Omnipotent 

Being, who, by giving it exiftence, 

has, at the fame time, endowed it 
with moft wonderful qualities and 
powers, continually in action, and 

tending with an aftonifhing har- 

mony to one general end, the pre- 
fervation of the whole. 

An upright mind, averfe to that 
manner of living which induces 
many to wifh, rather than really to 

believe, that this world is not fu- 

perintended by an intelligent Being, 
takes delight in finding out thofe 
deep defigns, which, by their ob- 
vious tendency to promote the pre- 

fervation of the whole, infpire him 
with that awful reverence we owe 
to the Supreme Caufe of every thingy 

and fill him with that confoling 
expectation, that the only being up- 

on earth capable of true reafon, and 
of 
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of tracing the exiftence. of a God 
in his wonderful works, and of ccn- 

templating him in adoration, may. . 
expect not to be entirely annihi- 
lated after his body is returned into 

duft, out of which it took its ori- 

gin. | =" 3 

But to come back from this di- 

greffion to the purpofe, let us con- 

fider how much the real facts 
drawn from nature itfelf are con- 

cordant with the theory deduced 

from my experiments. If the leaves 

of vegetables have really a confi- 

derable fhare in cleanfing the at- 
mofphere, it muft happen, that the 

time, when our common air is the 

pureft, is the fummer and the win- 
ter; for in the fummer the plants 
are in their greateft vigour; and 
in the middle of. the winter the 
caufes of general corruption are the 

moit 
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moft checked by the cold; Now 
this is juft what happens. As foon 

as in the advanced autumn the 
leaves begin to wither and to fall, 
and to contribute even fomewhat 
themfelves to contaminate the air 
by their corruption, the degree of 
purity of the atmofphere is really 

lefs than it was during the time of 
the fummer; and this atmofphere 
does not return to its former good 
quality till the winter is fet in, and 
till the remaining tendency-to cor- 

ruption is checked by the increafe 
of cold. In the {pring, when the 

fun begins to promote fomewhat 
the general tendency to corruption, 
without having yetinfluence enough 

upon the vegetables to make them 
difplay their leaves, the common 

air begins to be lefs fit for refpira-. 
tion, till it returns again to its for- 

3 mer 
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mer purity as foon as the leaves are 
produced. And this is what Abbé 
Fontana found to be a conftant 
eae 

If I had more leifure, I fhould be 

inclined to expatiate in a wide and 
open field of reflections, which pre- 

fent themfelves to my mind, and to 
draw all the confequences which 
feem to flow, as from a fountain- 
head, from the already mentioned 
obfervations. 

Is it not probable, that thofe who 

labour under confumptive and afth- 
matic complaints, and who find the 
greateft relief, and fometimés a per- 
fect cure, by retiring to mild’ cli- 
mates, where vegetation is lively, 
and begins fooner in the fpring, 

thould go to fuch places where the 
Cconftitution of the air is found by 

€xperience to be during the whole 
| year 
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year the beft? But thefe places will 
not be known till fome accurate 

method of examining the goodnets 
of common air be in general ufe. 

Is it not fomewhat probable, that 

it is unfafe for-the health. of people 
to fleep in rooms having windows 

towards a {mall open place crouded 

with the branches of a large tree, 
fo hidden from the influence of the 

fun as to receive but feldom its 

rays? I remember to have heard 
people fay, that it was unwholefome 
to fit under a wallnut-tree, and that 

they found themfelves affected by 

its fhade. But I looked upon fuch. 

an apprehenfion as one of thofe 
popular or vulgar errors which are’ 
propagated from father to fon. I 
fhould now be inclined to think, 
that an apprehenfion of fome mif- 
chief might not be entirely ill- 

; grounded, - 
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srounded, when fuch a tree ftands, 
as is.often the cafe in a narrow 

yard confined by the furrounding 

buildings. 

It is a general belief in the Weft 
Indies, founded upon conftant ex- 

perience, that the mangeneel-tree 

Hippomane Mancinella (Linn. Spec. 

Plant. 1431) throws out very hurt- 
fal exhalations, fo as to endanger 

thofe people, who, ignorant of the 

nature of this tree, venture to lay 

down under it. 

The plant called Lobelia Longiffora, 

growing alfo-in the Weft Indies, 

-{preads fuch deleterious exhalations 

from it, that a confiderable oppref- 
fion is felt upon the breait in ap- 
proaching, at feveral feet diftance, 

this plant, placed in the corner of 
a hot-houfe or room. ‘(See the de- 

is {cription 



oe 

i 1408 | 
{cription of this plant in Yacquind 
Hortus Botanicus Vindobonenjis ). 

The plant called Dicfamnus Albus, 
or Fraxinella, which is by no means” 
rare throughout almoft all Europe, 

when in flower {preads round about 

inflammable air, which, by the ap- 

proach of a candle by night, flafhes 
as other inflammable air does. We 

know that an animal breathing in 

this .kind of air lofes its, lite = fe 

that if a man was to fleep with his 

head in the middle of the branches 
of this plant, he might run a rifk 
of being killed by it. 

May we not afcribe the unwhole- 

fomenefs of the air of that immenfe 
plain in which Rome ftands to the 
want of trees and other vegetables? 

‘That very plain was, in ancienttimes, 

reputed to be a very wholefome 
country, when it was well cultivated 

: and 
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and inhabited. And in our days, 
being not far from a real defert, it 

is fo notorious for being, unwhole- 
fome, that the people of the coun- 

try think it highly dangerous to 

pafs a fingle night in it, even in the 
middle of the fummer; whereas in 

Tufcany, which is peopled and cul- 

tivated to the utmoft, one may fleep 

the whole fummer in the open air 

without fearing more injury from it 

than from the air within the houfe. 

The Pontine Lake, Lacus Pontinus, 

in the dominions of the pope, in 
which formerly, when cultivated, 

were numbers of inhabitants, fup- 

plying Rome with the beft produc- 

tions. of the, earth. 15. at. prefent a 

moft difmal defert, fpreading round 

about it unwholefome and deadly 

exhalations, fo that fcarce any liv- 
ing animal can breathe this air with- 

Ls 2 out 
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out foon lofing its health, and find 
ing its deftruction. 

The want of proper cultivation 

contributes, perhaps, not a little to- 

wards rendering the immenfe plains 

ef Hungary lefs wholefome than 

they would otherwife be. The 

country round about Vienna is per- 

haps likewife in want of a fufficient 

number of trees. 

PARTS 
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PART rue SECOND. 

Containing a feries of experiments: 
made with leaves, flowers, fruits, 

ftalks, and roots of different plants, 

on purpofe to examine the na- 

ture, of the!air* they” yield « of 

themfelves, and to. trace their 

effects upon common air in dif- 

ferent circumftances. 

SECTION I. 

Introduction. 

#2 EFORE I proceed to give an 
£2 account of the various exveri- 

ments I made during the courfe of 
Lae’ this 
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this fummer, 1779, I muft firft 

acquaint the reader, that the me- 

thod which I generally purfued, in 
putting the diferent {pecies of air 
to the nitrous teft, was the fame 

which the celebrated Abbe Fontana 

makes ufe of now, and of which 

he himielf has not yet given an 
account to the publick. As Ihad 
no right either to claim the inven- 

tion of his method, or to anticipate 

the publication of it without his 

leaye, I have afked his confent on 

this head. He agreed to my rez 
queit very readily, gave me his 

notes to coniult, and even permitted 

me to get his inftruments engraved ; 

for which purpofe he allowed me 

to make ute of his own drawings. 

As he had already fhewn me his 

method of examining the different 

Kinds of air in regard to their degree 
of 
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of falubrity, or fitnefs for refpira- 
tion, when I was with him at Paris 

in the beginning of the fummer of 
1777, and as I -have, fince’ he’ re- 

joined me in London, 1778, feen a 

very great number of the like ex- 

periments, I provided myfelf with 

the fame inftruments, on purpofe to 

imitate his method of examining 

air, which J found fo accurate, that, 

in ten experiments made one after 

the other with the fame kind of 
air, the refult differed feldom above 

zes3 that is to fay, that the remain- 

ing bulk of the three meafures of 

nitrous air, which he joins one after 

another to the two meafures of atmo- 

{pheric air, is fo alikein the various 

experiments made with the fame 

common air, that the difference will 

{eldom amount to more than =3, of 

the whole; which accuracy in ex- 

4 ploring 
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ploring the degree of goodnefs of 

refpirable air Rive oie the exacinefs 
of judging of the degree of heat _ 
and- cold by the thermometer of . 

ReaumMiur. 

The Abbé has, fince I faw him 

-at Paris, changed fomewhat his in- 

fir Beteies and method of nfing 

AApM, Ore rather, comrected’ thennna 

jittle;. but they remain {till mate- 

rially the. fame as they were’ be- 

fore. _ 
ok mult beg ithe reader oto fop 

here; and to. cait his eyes upon the 

“copper plate and the explication of 

the figures before he proceeds far- . 

ther. 

he new Fudiomzeter, or inftrue 

ment for Sekine the accurate degree 

of: falubrity, or fitnefs for refpira- 

tion. of a ne air; confitts of 

different pieces; two of which are 

the 
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the principal and abfolutely necef> 

fary. One isa glafs cylindrical tube, 
or the great meafure, 18-20 Pa- 
ris inches long, of an equal bore 

throughout its whole extent, whofe 

diameter muft be of. about = inch, 

or not much. lefs, though it may be 
larger, This glafs tube has divi- 

fions marked upon it, each of ex- 

actly three Paris inches. The in- 

fide of this tube cught to be rubbed 

with fine emery, to take off the 

{mooth furface of the giais; for, 

af the. furface of whe olats ‘be? not: 

a little rough, the water will remain 

here and there in the form of drops 

adhering to the infide of the tube, 

when air is let up into it; and thus 

fo much of the fpace: dettined for 
the air is occupied by theie drops, 

which renders the column of air 

Jonger than it would have been if 

| the 
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the water had run down equally 

along the fide of the tube; or at 

leaft it renders the column of air 

uncertain in length: each divifion 
of this glafs tube is fub-divided into 
Ioo equal parts, which are not ex- 
preffed upon the glafs tube itfelf, 
but engraved for convenience upon 

a brafs flider or cylinder moving 

along the glafs tube. This flider 

mutt be open on both fides, to fhew 

‘the infide of the glafs tube, that 

the height of the column of water 
in the tube may be feen. 

The fecond neceffary inftrument 

is the “tile meafure, confifting of a 
glafs tube of a fimilar diameter 
with the great tube, and only three 
inches long. This {mall tube muft 

alfo be made rough on the infide 

with fine emery, ‘This little mea- | 

fure is fixed in a brafs facket, hav- 
7 ing 
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ing a flat flider at the orifice of 
the tube, which, being pufhed in 

when the tube and the focket are 

full of air, cuts off exactly the co- 

Jumn of air within the tube, and 

at once fhuts out that quantity of 
air which is more than the three 

inches wanted. All that part of 

the column of air which is thus cut 

off by the flat flider, is let out by 

turning or inverting the whole 

meafure under the furface of the 

water. Thus the quantity of air 

fhut up in this little meafure wiil 
be conftantly the fame, whatever 

change may afterwards happen to 

the expanfive force, or to the elaf- 

ticity of the air within this mea- 
fure. 

Abbe Fontana ufes this Eudiome- 
tery in the following manner: he 
firft introduces two meafures of the 

air 
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air to be examined, then one mea~ 

fure of nitrous air: at the moment 
the two airs come into contact with 

one another, he fhakes the great 

tube in the water till both airs are 

thoroughly mixed together. This 
being done, the tube is put in the 
-water-trough, in a pofition nearly 

vertical, to allow time fer the wa- 

ter to run down along the infide of 
the tube, and to leave the column 

of air free. He then flides the 

brafs fcale upon the glafs tube, till 
the o, or the mark where the fub- 

divifions begin, correfpond with 

that fpot where the two columns of 

water and air meet. He obferves 

with what fub-divifion of the fcale 
the next mark upon the glafs tube 

above the column of water coin- 

cides ; which number he writes 

down. He then lets up another 
- meafure 
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meafure of nitrous air, fhakes thé 

tube in the moment the two 

airs come into contact, and, after 

fome repofe, he moves again the 

© of the brafs fcale to the ‘place 

where the columns of air and water 

meet, and writes down the degree 

of the fcale which correfponds with. 
the next mark of the glafs tube 

above the water. After this he lets 

up a third meafure of nitrous air, 

and, after fhaking and repofing as 

before, he marks alte the degree of 
the fcale* correfponding with the 

next mark of the elafs tube above 
the water, and thus finifhes the 

whole operation, if the air exa- 
mined is common air: for no. 

more diminution of this air would 

happen if more nitrous air was 

added, as three meafures of ni- 

trous air are fufficient to faturate’ 

3 fully 
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fully two meafures of any atmo4 
{fpheric air; he takes particular 
care to perform every experiment 
in the fame manner, as well in the 

handling of the inftruments, as in 
the exact time, even to a moment, 
of fhaking the two airs together, 

of letting the tube itand by, before 
he examines the number upon the 
brafs fcale, &c. 

After the whole operation is f- 
nifhed, he deducts the number of — 

the fub-divifions of the whole co- 

lumn of air remaining in the tube 
from the number of all the fub- 
divifions or parts of both airs which 

were let up; and the refult gives 
exactly the number of parts or fub- 

divifions which were deftroyed: 
for inftance, if, after the third. mea= 
fure of nitrous air being let. up, the 
next mark of the tube correfponds 

with 
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with the number 8 upon the fcale, 
and if above this mark are remain- 

ing three entire divifions of zoo 
partitions each of the column of air, 
the quantity of air exifting in the 
tube amounts to 308 fub-divifions, 

which being fubtracted from the 5 
meafures of both airs employed, 

or from the soo fub-divifions of 

both airs, the remainder will be 

192, which is the exact number of 
the parts or fub-divifions of the two 
airs deftroyed. 

If the air to be examined is de- 

phlogifticated air, he continues let- 

ting up one meafure of nitrous air 

after another in the manner menti- 

oned, till no more diminution takes 

place. Six, feven, and fometimes 

eight meafures of nitrous air are 
required to. faturate two meafures of 

dephlo- 
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dephlogifticated air if it be very 
pure. 

What has been already faid of 

this method of putting different airs 
to the nitrous teft will be fufficient, 
¥ hope, to guide the reader in imi 
tating it. But he will find in’ the 

fefult-of every trial, made with the 
fame fpecies of air, fo mtich differ-= 

ence, that he would miftruft’ the 
whole method if he did not obferve 
every minute circumftance in the 

courfe of the whole experiment: 

It has coft the Abbe fome years affi- 

duous labour before he reduced this 

method to that degree cf accuracy 

which it has now acquired in his 
hands. 

Thofe who with to perform this 
amufing experiment themfelves 
will think it worth their while to 

Jook- over the following neceffary 

cautions 

ee a 

= 
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cautions to be obferved, which I 

extracted from the manufcript of 
the author. | : 

He reduces the various fources 

from which errors may arife in this 

manner of exploring air to twenty; 

which are, however, not all of equal 

importance, and may counterbalance 

in fome meafure one another, fo 

that one error may correct another. 

But fome of thefe are of fuch im- 

portance, that by overlooking them 

it may happen that the beft, atmo- 

{pheric air fhall appear to be a true 
poifonous one. 

Thofe errors may originate prin- 
cipally either from the great tube 
or meafure, or from. the little mea- 

fure. : 

The errors which may originate 
from the {mall meafure are feven : 

M.... I. The 
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I. The firft error may be com- 

mitted by the hand, which, by 

touching this tube in the time of - 

filling it with air, may expand this 
air by communicating its heat to it. 
The refult of this error may amount 

to two fub-divifions. ' 

IJ. The fecond error may be com- 

mitted alfo by the warmth of the 

hand in which this meafure is kept, 
when it is raifed till the flat flider - 

is on a level with the furface of 
the “water, In the tmement at as 

pufhed in to cut the column of air 

within the meafure from the air to 

be fhut out. This error may alfo 

amount to two fub-divifions. 

Ill. The third error may be com- 

mitted by not keeping the meafure, 

in the moment of fhutting the flider, 

exactly at the height required ; for, 
if the -water within and without 

the 
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the meafure be not on a level, the 

column of air within the meafure 

may be more or lefs compreffed. 

This error may amount to four fub- 

divifions. 

IV. The fourth error may depend 

upon the infide of this tube not be- 

ing made rough by emery; for 
water fettles in the form of drops 

on the fmooth furface of glafs. 

Thefe. drops adhering here’ and 

there! to: othe anfide of this” tube 

render its capacity greater or {maller. 

This error may amount to at leaft 

three fub-divifions. 

V. The fifth error depending on 
this meafure may be owing to the 
difference of time between the fill- 

ing this tube with air and the ihut- 

ting the flat flider: for after the 
air is let up into this tube the 

water runs down its fide for fome 

M29 times 
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time; fo that the longer the inter- | 
val between filling it with air and 

pufhing in the {lider is, the more 
the infide of this tube is cleared 

from water, and thus the more air 

it will contain. This error may alfo 

amount to three fub-divifions. 

VI. The fixth error, which may 

be committed by the {mall tube or 

meafure, 1s indeed remedied in the 

meafure in-ufe by our author by 

the flat flider; but it remains iin 

the meafure which is ftill ufed by 

other philofophers, which confitts 

only in a common phial not pro- 

vided with fuch a flider. The er- 

ror refulting from the want of this 
-flider may amount to ten, and even 

more fub-divifions. | 

VII. ‘The feventh’ error may de- 

pend upon the difference in the di- 

ameter of the {mall meafure com- 

pared 
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pared with the diameter of the large - 
one; by which difference it may 
happen, that the dilation of the air 
Within becomes greater or lefs by 

Warmth, as the fubftance of the 

glafs be thicker or thinner, and that 

the capacity of the tube itfelf varies 

for this reafon. The difference of the 

refult, however, can be but very 

{mall from this caufe. 

Thus, by computing the number 

of fub-divifions to which thefe feven 

errors may amount, we find them 

tobe 25. But, as all the five mea- 

fures of airs are let up in the large 

tube one after another, thefe errors 

may, if they were all committed, 

amount to five times this number, 

or to 125 fub-divifions. 

The miftakes depending from the 
great tube, or meafure, may alfo 
amount to feven heads. 

M3 IL. thie 
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I. The firft fource of error may 
depend on the inequality in the di- 
ameter of this tube, by which a 

_ difference of four fub-divifions may — 
eafily refult in each partition. 

Il. The fecond error may depend 

on the tube not being made rough 

on the infide, from which a differ- 

ence of fix fub-divifions may hap-_ 
pen. 

Ill. The third may be owing to 

the degree of expanfion of the air 

communicated by the hand in the 

time this tube is examined to ob- 
ferve the length of the column of — 
air. This difference may amount 

to four fub-divifions. 

IV. The fourth may confift in 

_ obferving the height of the column 
‘of water within tie tube, when the | 

water within is not on a level with 

the water without; by which an 

6 error 
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error of three fub-divifions may be 

committed. ‘ 

V. The fifth error may depend 

on the difference of time between 
the letting up each meafure and 
examining the column. From this 

head a difference of 1o fub-divifi- 
ons may enfue. 

VI. The fixth may be in deter- 

mining inaccurately the length of 
the column of air in the tube, 

which may amount to five fub-di- 
vifions. 

Vil. The feventh error may de- 

pend on the tube being kept in a 
direction more or le{s perpendicular, 

which may amount to three fub- 

divifions. All thofe errors refulting 
from the great tube make together 
35, and amount, in the three mea- 

fures of nitrous air let up in one 
MA experi- 
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experiment, to the number of ros 
fub-divifions. 

Befides the fources of errors al- 

ready mentioned, there may happen 

fome others from accidental circum- 
ftances, which may be principally 

three. 

I. The degree: of heatieh “ie 
common air may change during the 

time you make your experiment, 

and may occafion a greater or lefs 

extenfion of the column of <ir in 
the great tube. 

If. The weight of the air, or its 
preifure, may alfo change in the in- 

terval of inftituting the experiment. 

HI. The difference of heat com- 
municated to the tube by the body 

of the obfervator himfelf in the 

time he is near it to make the ob- 

fervation, 
\ 

Thefe® 
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Thefe three accidental errors, 

though {mall in themfelves, yet may 

amount to fix or more fub-divificns. 

So that all the errors already enu- 

merated may amount, if they were 

all committed together, to 260 fub- 
divifions. 

Befides all the above-mentioned 

fources of errors that may be com- 

mitted, either by indifferent inftru- 

ments, or by want of proper atten- 

tion, there is one which had always 

vexed me in former times, and 

which feemed to me, as well as to 
many others, almoft incorrigible. 
This is the incon{tancy in the qua- 

lity of the nitrous air, which is 

found fometimes much ftronger or 
weaker than at other times, though 

the fame method of producing it 
has been obferved. 

Of 
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Of all the metallic fubftances, 

mercury feems to be the beft to — 

obtain nitrous air of a conftant qua- 

lity; but heat muft be applied, if a 

large quantity is required in a fhort 
time. I made ufe, a long while 

ago, of pin-duft, of which a {mall 

quantity, put in diluted fpirit of ni- 

tre, yields all on a fudden a large 
~ .quantity of nitrous air of an equal 

degree of ftrength: but as the {fo- 
lution is very tumultuous, and a 

great deal of the pin-duft, together 
with the nitrous acid, is apt to rufh 

out of the phial, I found it at laft 

better to ufe common copper. I 

coil ftrong copper wire, neeled {fo as 
‘to be flexible, up in fmall curls, 

and fill the phial with them. Thus 

the nitrous acid, diluted with five 
or fix times its quantity of water 
being poured in it, finds a large 

and 
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and always about an equal furface 

of the metal expofed to its action, 
and yields in a fhort time a large 
quantity of nitrous air very conftant 
in quality. Brafs feems to me to 
give nitrous air of a much more 
inconftant quality. Inftead of a 
glafs bottle, I often ufe an elaftic 

gum bottle, or caoutchouc, and, in- 

ftead of a bended glafs tube, I take 
one made of: the fame elaftic gum. 
Such tube is eafily made by coiling 

up pieces of caoutchouc bottles in 

the form of tubes, and fticking them 
together by their extremities. This 
wonderful fubftance poffeffes a {trong 

power of attraction for itfelf, fo 
that two pieces cut with a fharp in- 
ftrument will adhere ftrongly toge- 
ther, if joined before the cut and 

{mooth edges have been touched by 
the fingers, or before they are foiled 

in 
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in.any way. To the extremity of 
fuch a tube I adapt a hollow glafs 

{topper of a conical form, fo as to 

fit almoft all bottles.. A brafs ring 
forced over the neck of the gum 

bottle prefies its, fubftance againtt 

the glafs ftopper, and prevents the 

nitrous air rufhing out. 
It is to be obferved, that nitrous 

acid will at laft deftroy the _ elaftic 

gum bottles by making its infide 

brittle, efpecially if the acid is very 
concentrated. 

Though good nitrous air may . 

be obtained by many ways, yet this 

air lofes gradually its ftrength, and 

in a few-days, if in contact with 

water, becomes very much weak- 

ened; fo that it muft be either made 

new almoft every day, or we cannot 

be fure of the refult of the expe- 

riment. | 

The 



bo eee 
The method of Abbé Fontana in 

putting the different {pecies of air 
to the nitrous teft,- cut fhort to the 

whole difficulty arifing from the 

inconftancy of ftrength in the ni- 

trous air. By over-faturating the air 

to be examined with nitrous air, it 

imports little what. {treneth nitrous 

air has, though even it, had loft al- 

moft its whole power of abforbing 
common air. | } 

In the method adopted by other 
philofophers, by’ which always.a 

certain proportion of! nitrous air 

is added at once to a. certain quan- 

tity of the.air under exav ination, 

the refult is very uncertain if ‘the 

hitrous air be not exacily always of 

the fame quality. But-in the me- 

thod of Abbe Fontana this article ‘is 

of no confequence at all... The 
only difference arifing from weak 

nitrous 
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nitrous air in this method is, that 

more meafures of it are required 

before the faturation of the air to 
be examined is compleated. 

The reafon of this will appear 
obvious, if we confider that it is 

only the true nitrous air which is 

capable of diminifhing refpirable 

airs, and that it performs this dimi- 

nution in the proportion to its 

ftrength, fo that weak nitrous air 
will always diminifh common air 

in the proportion of its own good 
or bad quality. Now I will fup- 

pofe that the nitrous air, to be added 
to the two meafures of common air, 

is become fo weak, either by ftand- 

ing, or by the admiffion of any | 

other air, as to poffefs only half the 

ftrength of good nitrous air. The 
~confequence will be, that as much 
again cf it will be required to fa- 

turate 
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turate the two meafures of common 
air; and thus, after the fatura- 

tion of the two meafures of com- 

mon air is compleated, there will 

remain in the great meafure, or 
tube, a column of air fo much the 

longer as the nitrous air employed 
was the weaker. I will illuftrate 

it with an example: let us fuppofe, 

that after the three meafures’ of 

{trong nitrous air are let up, and the 

faturation of the two meafures of 

the air under examination be com- 

pleated, the remaining column of 

air be found equivalent to three 

meafures, and eight fub-divifions, 

or to 308 fub-divifions ; this num- 

ber, fubtra¢ted from the 500 parts 
or fub-divifions of both airs em- 
ployed, will give a refult of 192, 

which is exactly the quantity of 

both airs deftroyed. Let us now 

again 
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again fuppofe, that the nitrous air 
employed was fo weak, that, inftead 

of three meafures, fix were required 
before the faturation was fully com- 

pleated, and that thus the remain- 

ing column of air in the great tube 

occupies 608, inftead of 308, fub- 

divifions ; we {hall find that the re- 

fult will be,juft.the fame; that is 

to fay, that, by. fubtracting the 608 
parts remaining from the 800 parts 

of both airs employed in the expe- 

riment, there: wall, be, found .ex- 
actly 192, fub-divifions deftroyed ; 

and that thus in both cafes the ac- 

curate falubrity of the air is afcer- 

tained.: -.If , fuch,:bad natreus; air 

was only at hand as was juft now 
fuppofed, it follows, that a longer 
tube ought to be employed. : 

This obfervation, which I owe 

entirely to Abbe Fontana, is in my 

opinion 
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opinion of the utmoft confequence, 
and throws a great deal of light 

upon the nature of nitrous air, and 

upon its wonderful property of de- 

ftroying refpirable air; and it il- 
luftrates his ingenious theory of this 
quality, which, Ihope, the author 

will foon publifh, but which I have 

no right either to claim or to an- 

ticipate. : 

In confequence of this obferva- 

tion we need not be fo anxious 

about the goodnefs of the nitrous 

acid, nor about the ftrength of the 

nitrous air. 

We have now already exarnined 

eighteen different heads, from whic 

etrors or differences in this import- 

‘ant experiment may arife, which 

may render the whole refult of the 

tef{t faliacious and entirely uncertain. 

N There 
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There are two other great fources » 

of errors that may be committed in 

the examination of any refpirable 

air by the nitrous teft, which Abbé 

Fontana has alfo pointed out and 
corrected. ; 

The firft of thefe two refides ,in 

the act of mixing the two airs. If 

the nitrous air is let up into the large 

tube, in which was already the air | 

to be examined, and the tube put 

by fora while without fhaking it, 

to give time to the two airs to incor- 

perate with one another; orif the 

two airs are firft put in a feparate 

veffel before they are let up into 

the large tube; there will fcarcely 

ever be two experiments correfpond- 

ing with one another; the differ- 

ence will be fo great, and the refult 

fo uncertain, that it. may amount 

in one experiment to an error of 
fifty 
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fifty fubdivifions, which, being add- 
ed to the above-mentioned 256, 

will make their number in all 306 
fubdivifions ; the difference of time 

between the moment of the mix- 

ture of both airs and the examina- 

tion will make alfo a confiderable 
difference ; even a few feconds may 

make a fenfible. difference, if. the 

examination be intended to be 

finifhed in a little while ; but if the 

two airs after their mixture are left 
to ftand by themfelves a long while, 

as for inftance 24 hours, the whole 

refult will be uncertain, particularly 
if the degree of goodnefs of dephlo- 
gifticated air is to be examined. 

The remaining fource of error 
confifts in letting up at once all the 

quantity of nitrous air to be em- 
ployed in the experiment. The un- 

certainty of the refult arifing from 
IN 2 this 
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this head is fo much the greater 

when dephlogifticated air is under 

€Xamination. : 

I have now pointed out twenty 

fources of errors, which may be 

committed in the examination of 
the falubrity of different airs, which 

indeed it would be impoffible to 
commit all in} one, and: the Jame 

triais, but of which fome are con- 

tinually committed in the methods 

hitherto in ufe, and which render 

the accuracy of the teit as uncertain 

as the experiment itfelf is: how- 

ever, I readily acknowledge, that 

even an accurate philofopher, pro- 

vided with the fame inftruments 

which the Abbe ufes, will find it 

dificult in the beginning to make 
two experiments with fuch nicety 

as not to obtain a difference of fome 

few fubdivifions; but he will. by a 
. little 
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little practice foon be convinced, 

that by this method the degree of 

falubrity of any air may be afcer- 

tained with as much exactnefs as 

the degree of heat and cold by the 
thermometer of Reaumur; for the 

difference of the refult will fcarce 

exceed <4, of the two airs employed, 

and it would be difficult to judge 

upon the thermometer of Reaumur 

of 4 of a degree of his fcale. 
Though [have for the moft part 

made all my experiments according 

to the prefent method of Mr. Fon- 

tana, as I was not in poffeffion of a 

tube long enough to put the various 

airs to the teft, according to the ori- 

ginal method of the Rev. Dr. Prietft- 

ley, with as much accuracy as I 

could have wifhed, yet I made a 

great many trials in a way not effen- 
tially different from his, by letting 

N23 up 
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up one meafure of common air with 

one of nitrous air, and fhaking the 

tube immediately when the two airs 

came in contact with one another, 

In examining the dephlogifticated 

airs, I joined two meafures of ni- 

trous airs to one of dephlogifticated 

air, fhaking them in the fame way _ 

as in the former cafe; but,asmiaele 

two meafures of nitrous air did not 

aiways compleat fully the faturation 

of this kind of air, I added another 

eal nitrous air to it, and fo 
on till no farther, diminution took 

place. 

1 have been careful to exprefs the 

two different tefts in my experiments — 

chiefly in the firft fection, fo) that 

the reader, who is already initiated 

in the method of Dr. Prieftley; may 

find how far the refult of my expe- 

3 riments 
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riments will be concordant with the 

refult of his own. 

When I had an air worfe than 

common air to put to the teft, I 

found Dr. Prieftley’s method ex- 

tremely convenient, by adding one 

meafure of nitrous air to one of the 

air under examination; but I al- 

ways took care to fhake the two airs. 

together at the moment of their 

mutual contact,-on purpofe to a- 
bridge the experiment. 

The principal thing to be attend- 

ed to in putting air to the nitrous 

teft, either by the original method 

of the Rev. Dr: Prieitley, or by any 

other, is to periorm with the great- 

eft nicety every circurnftance con- 

{tantly in.the fame manner in ‘the 

various experiments; ,for, if you 

allow the two airs to ftand longer 

one time than another, if you be- 

N 4 gin 
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gin to. fhake them both together 

fooner or later, if you continue 

fhaking them for a longer or fhorter 
time in one experiment than in 

another, if you caft up the account 

by obferving the degree of the 

meafure, or of the brats {cale, fooner 

or later, &c. you will find in every 

experiment very ccenfiderable vari: 

ations. : 
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Experiments fhewing in general the 
degree of goodne/s or purity of the 

dephlosifiicated air which the leaves 

of plants yield in the fun-/bine. 

Exp. 1. TWO handfuls of gra/s, 
tity of 

the roots being cut off, were put inte 

an inverted jar holding a gallon, "=i! 

filled with pump-water, in the fun 
between eleven and two o’clock ; 

a great quantity of dephlogifticated 

air was fettled at the inverted bottom = - 

of the jar, in which the flame of 
a Wax-taper became very brilliant. 

By the teft of nitrous air, according 

to the prefent method of Abbe Fon- 

tana, the refult was as follows: two 

meafures of it being let up in the 

glafs 
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cunrglafs tube, and one meafure of ni- 
the evetrous air joined to it, the mark ftood 
wey: after fhaking and repofing at 1.92 3 

a fecond meafure being added, it 
ftood at 1.793 aftera third meafure 
a 1.68; after a fourth meafure at 

1.8723 after a fifth meafure at 
Wir ci 2 Ons. 

By trying it in the other way 

amihar to! Dr. Priefiley, the refalt 
was as follows: one meafure of it, 

with two meafures of nitrous air, 

occupied 0.88. 

By pufhing this manner of trial 
farther, as I do, the refult was this: 

by adding to the two former mea- 

fures of nitrous air a third one, 

the mark was 1.83; by adding a 
319 ae it marked 2.81. Thus it 

ppears that by this lait method 

o quantity of both airs deftroyed 

amounts 

a) 
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amounts to 96 fub-divifions lefsq 
than by 4002 Fontena’s method, two 

2. Two handfuls of leaves of avoyed. 

willow tree were put in the fame 

way in the fun-fhine, between ele- 

ven and two o'clock; the dephlo- 

gilticated air obtained gave, by the 

nitrous teft of Abbé Fontana, the 

following refult: 

POO 1 O37 501-705 FO45i2-555 445 

By the other teft it gave the follow- 
ing refult: one meafure of this air 

with two of nitrous air occupied 

o.85; with three 1.75; with four 

2.72. 328 
3. Two handfuls of Lamium 

Album were expofed in the fame, 

way to the fun-fhine, from ten in 

the morning till two in the after- 

noon. A great quantity of dephlo- 

giiticated air was obtained of a fine 

quality 5 
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Quan- 

uy ofquality 3 it gave, by Abbe Fontana’s 
the two 
airs del- teit, 1.Q0 5 9 1.73 Los 1.395 
troy ved. 

467 2.33. 

One meafure of: it with, two of 

hitrous air occupied 9.985 ° wath’ 

340 sone £.603 with four Haus 
4. Two handfuls of icaves of a 

wine were expofed in the fame way 
in the fun-fhine, between eleven 

and one; a good deal of dephlo- 

gifucated air was obtained, which 

gave, by the teft, 

Als TsO 280.705 TOke 17073) aoe 

One meafure of it with two of . 

nitrous air occupied 0.853; with 

319 three P.833° with four 2.88. 

5. One handful of Becabunca, 

the roots being cut off, was expote 

in the fame way to the open tun- 

fhine, between twelve and four in 

the afternoon ; a great quantity of 
dephlogifticat ed air was obtained of 

5 a 
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a remarkable fine quality, in which 7". 

the flame of a wax-taper burned‘: '"e 
airs def= 

with the moft beautiful brilhancy."°y* 

It gave, by Abbé Fontana’s teft, 

1.8773 1-733 1-5475 1-373 2.015 
2.00) 

One meafure of it with two of ni- 

trous air occupied 0.94; with three 

1.373 with four 2.33. 

6. A plant of a moderate fize of 

common //i//e, juft before it flow- 

ered, was put in the fame manner 

in the fun-fhine, from eleven till 

two o’clock; much dephlogifticated 
air was obtained of a pure quality; 
it gave, by Abbe Fontana’s . teft, 

imOMmscal ists HL6g Osh 16607. 3:00. 

One meafure of it with two of ni- 

trous air occupied 0.65; with three 

DYN: 
} 5 

1.67 5 with four Q. 

7. Two handfuls of leaves’ of 

French Beans were in the fame way 

expoied 

500 

‘440 
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tity oO 
the two 

airs def- 

i( BOO. 4 
-expofed to the fun during fix hours; 

a great quantity of very fine dephlo- 

toyed. oifticated air was obtained, in which 

504 

345 

466 

344 

a flame became very brilliant; it 

gave, by Abbe Fontana’s teft, 2.023 

L.O2% 1.9923 1.853 25015, 2,008 

One meafure of it with two of ni- 

trous air occupied 0.90; with three 

Rae 

8. Two little plants of Yeucrium 
Marum were expofed in the fame 

manner, during four hours, to the 

fun-fhine; they yielded a great 

quantity of dephlogifticated air of a 

fine quality ; it gave, by Abbé Fon- 
tana’s tell, 1.01 3.1.5035 1.375 tees 

2.34. 
One meafure of it with two of ni- 

trous air occupied 0.60; with three 

1.593 with four 2.56. 

9. Some leaves of Jobacco were 
in the fame manner expofed to the 

fun 
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fun during four hours; a great in, 
deal of dephlogifticated air was-ob-Pe7 
tained, which gave, by Abbe Fon-"Y** 
tana’s tell,-2.67 1/3206 #20015 56041; 

Dou: | 268 
10. Some leaves of Cy/fus Lada- 

nifera, avery fragrant plant, were 
expofed to the fun in the fame way 

during four hours; a great quan- 
tity of fine dephlogifticated air was 

obtained; which gave, by Abbe 
Fontana’s:telt, 13895 1.7257 168Ots 

E.925 2.90. 400 

11. Leaves of Funiperus Virgi- 
niana, treated in the fame way, 

yielded a large quantity of fine de- 

phlogifticated air, whofe teft was 

E.O5 6h. 7°55. Li005' tO; ia, 421 

12. Leaves otf Laurus Camphborata, 

the camphire-tree, treated in the 
fame way, yielded a good quantity | 

of very fine dephlogifticated air ; 

which 
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aa. which gave, by Abbe Fontana’s 
th J e « ° rs Eee tells, 2.0.L,5 |. 1x90 $ icf See mets 

Be TiO; 20008 3.62. 
548 

a) 

454 

337 

13. Some branches of Cedar of 

Lebanon were expoied in the fame 

manner, from nine in the morning 
till two in the afternoon, in the fun~ 

fhine ; a great quantity of dephlo- 
gifticated air was obtained; whofe 

teft, by Abbé Fontana’s method, was 

L:Q535 -1:7 7-5-0435: (0) 5 I 9202s 

a2 

14. Some branches of Artemifia 

Pontica were treated in the fame 
way; a great quantity of very fine 

dephlogifticated air was obtained ; 

whofe teft, by Abbé Fontana’s me- 

thod,was.2).005.1.953 1.055 gos 

2.463; 3.46. ; 
One meafure of it with two of ni- 

trous air occupied 0.92 ; with three 

LO. 3 

SE C- 
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Experiments, foewing the difference 

in the purity of the dephlogifticated 

air, which the leaves of the fame 
plant give at different times. 

uanh= 15. Leaves of an apple-iree ini; 
an inverted jar full of water were<‘*e 
expofed to the fun-fhine from ten"?’** 
in the morning till five in the af- 

ternoon; the teft of the air was, 
1.80; 5.533 1.80.2 ESO® 2.79. 422 

16. Leaves of the fame tree ex- 
pofed during the fame time in the 
fun-fhine in a green bottle, 1.82; 
1002 3.713 2.6043, 3.64. 336 

17. Vhe fame tleaves, which 

were employed the day before in ex- 
periment 15, were expofed again 
with frefh pump-water in the fun- 

O fhine ; 
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Quan- 
UE {hine; the air obtained was remark-= 
airs ae ably fine, 1K 853 5 16 69; 5 I. 545 troyed. 

556 1.38; 1.585 2.403 3-44. 
i. Leaves of the fame tree ex- 

pofed to the open air in a very dark 

and cloudy day, from five in the’ 

afternoon till fix, had yielded but a 

{mall quantity of air, which was 

worfe than common ay 1.84 3 

164 2.303; 3.36. 
19. Leaves of the fame tree ex- 

pofed in the fun from nine in the 

morning till twelve, 1.893°2.713 

diy 1.525 1.603 2.60. 

20. Air from. the leaves.of a 

willow-tree treated in the fame way 

as in experiment 1, expofed in-the 

fun between twelve and two, 2.003 

AS] 2.125 WVOs 2. Alice 22003) 
1. Air from the fame tree, ga 

theredin a dark, rainy, and windy 

day, 
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day, proved to be of an inferiortiy of 
the two 

quality, F.00;5 1.7135 1.5535 2. 26° pauetels 
troyed. 

3 i260. 

22. Air from the’ fame leaves 
gathered between nine and three in 

a fine warm aaa HOO 371.772 

T agOrs 21215 130.5. 
IN’ Bs | fink the Renton of the 

inferior quality of this air to be, 

that the leaves were too much 

crouded in the jar, and that thus 

too many were deprived from light, 

being fhaded by the others. 
23. Air of the fame leaves col- 

leéted in a fine fun-fhine between 
ewelve ands o'clock, 1.90.3 1-713 

1.49; 1-535 2-52. 
24. Air of the fame leaves ga- 

thered in a fine fun-fhine between 

two and five, 1.92>;.1-805'1.625 

E-005 2.40.5. (13.26. 

O 2 Se) AIT 

374 

378 

467 

465 
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uty of 25. Air of the fame, gathered in 
aedd warm fun-fhine between three 
Toye ° 

and five; 1.943 1-795 1.033 
ACl 2.02: 2.09. 

5. © 110 IN.) ie 

Experiments tending to invefligaie 

at what time of tbe day plants 

yield the beft depblogyucated air. 

26. THREE jars, each containing 

a gallon, were filled with pump- 

water, and two handfuls of willow 

leaves put in each; they were all 

expofed at eleven o’ clock near one 

another in a fair fun-fhine. 
The, 
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The air of the firft jar was exa-X%™,, 

the. two amined at half an hour paft two inasac 

the afternoon; its teft was 2.03; 

S207 Bl03751 2.02 5°2.54553.150. 

The air of the fecond jar was 

examined between four and five 

@ clock’; ‘its’ teft was 2.06; 2s0r72: 

H.256) 381916 2, 552508353103) 

The air of the third jar was ex- 

amined between fix and feven; its 

tose was' 2. P22; (9). 162; o, 14st o ors 

&. fO's!' 4eo. 

27. Three jars, of a gallon each, 

full of pump-water, were expofed 

at ten in the morning in the fun, 

the weather being agreeably warm ; 

each jar contained two handfuls of 

the leaves of an Elm-tree. 

The air of the firft jar was put 

to the teft at two in the afternoon ; 

the refult was 1.903 1.813 1.76; 

2166 ;-°3.60. | 

One The 

troyed. 

450 

cnet) 

jae 

33 J 



$ 

ve 

vane 
tity of 
the two 

airs def- 
tro d. 

[798 J 
The air of the fecond jar was put 

to the teft at four; the refult was 

377 (e915 ei] 7/9) 1405 3c eanoseemee 

385 

Oy GQ 

The air of the third: jar was ex- 

amined between fix and feven; its 

teli gave 1:97 3 11.03'3<1 8.5412. 

B52): 

28. Two jars, of a gallon each, 

full of pump-water, were expofed 

in a very agreeable warm day in 

the fun at ten in the morning; 

each contained two handfuls of 

willow leaves. 

The air of the firft jar was put 
to the! teft at. three im the after- 

noon; the refult wast. 10.2.9 

2.0852. 0215/2 O65 2707 342 -erge 

The air of the fecond jar was 

examined at five o'clock ; it gave 
bythe telt42 0913)/7 2.1 spew gs 

2308 3252.9" 3 2278 * B00ge 

29. Three 
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29. Three jars as above weresy’s: 

expofed to warm fun-fhine betweeniix a 
eleven and twelve; in each were” 

put two handfuls of leaves of an 
Elm-tree. 

At three in the afterncon the air 
of the firft jar was put to the teft ; 

Pie cave 1.01, b.93)5 1.01 5.2.00.5 

3.10. 39@ 

The fecond jar was examined at 

five’ orclock, the air save 1.08 ; : 
PO 3 007 5 200 615 2.68. 335 

The third jar was examined at 

ikea 1S all CAVE 1.07 3. 1,005) Modes 

2557 3 354 3.46 
N. B. On the day this experiment 

was made it was a very warm {fun- 

fhine from eight in the morning 
till two in the afternoon, when the 

weather began to be more and more 

dark ; we.had at three, 2 -thunder 

Storm ; and after the iky was always 

O 4 cloudy, 
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gun’ cloudy, though it continued to be 
He two 
ssa Warm Weather. 
troyed. 

SEGT LON Ay. 

Experiments tending to invefiigate 

what quantity of depblogifiicated 

air @ certain number of leaves 

yield. 

30. ONE hundred leaves of the 

Nafiurtium Indicum were put in a 
jar holding a gallon, filled with 

pump-water ; it was expofed to the 
fun in the ordinary way, as in Exp. 
1, between ten and twelve o’ clock, 

when fo much very fine dephlo- 
eifticated air was fettled at the in- 
verted bottom of the jar, that it 

filled 
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filled a cylindrical jar 4+ inches #2" - 

long, and 1; inch diameter ; whicht<twe 
airs def- 

air gave by the nitrous teft 1.94 5" 

1.823 1.673 1.573 2:4525 3:44. 
31. All the air of thefe hundred 

456 

leaves being taken away, they were ~ 

again expofed to the fun till feven 

o’ clock in the evening, when about 
half the above-mentioned quantity 

of dephlogifticated air was again 
found in the jar, which proved ‘to be 

ftill better than the .fermers - its 

tell wasiiedo 318 738 7 33/100 5% 

1.9355 2-855 3-79: 
32. After feparating again this 

air from the leaves, I replaced the 

jar in the open air upon the fame 

place, and left it till next morning 

520 

at eleven o’ clock, when I collected . 

from the fame leaves nearly the 

fame quantity as the laft time of 
very fine dephlogifticated air fettled 

Vat 



[Ree J 
Quan- n DP wars 
nity ofat the top of the jar; it gave by 
the two 

airsdel-the nitrous teft 1.912; 1.753 1.583 
troyed. 

Srl 

364 

504 

Ei 4gis ioe OC IgiT HS! SkSioF 

33. Three leaves of a favoy-cab- 

bage, of a moderate fize, were put 
in a fimilar jar with pump-water, 

in a fair fun-fhine, between tweive 

and two o’ clock, when two ounce- 

meafures of dephlogifticated air were 

difengaged: which gave by the ni- 

trous>oteft; r949 (Tl 782 35 ies © 

9.389. 3596. 

34. A handful of the leaves of 

Nafturtium Indicum yielded, in a 

few hours on another day ina fine 

fun-fhine, one ounce-meafure of 

dephlogitticated air, of the follow- 
ing goodnefs, 1.935 ¥.7.6}; 5.5625 

DIZ9 S91 loge 2.96% 

35. Seven. and twenty fingle 

leaves of a walnut-tree were in the 

fame manner expofed to the fun- 

fhine 
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fhine in a fair warm day, from 

eleven till five o’ clock, when they 

had yielded about one ounce-mea- 
fure of good dephlogifticated air. 

Se Er Ghd Orne iv. 

Experiments tending to invefigate 

the quality of air yielded by plants 

in the night, and by day in dark 
or foaded places. 

36. TWO handfuls of grafs, the 

roots being cut off, were put in an > 

inverted jar of a gallon, full of 

pump-water, and placed in a room 

during the night, the jar being 

covered fo that no light could come 

at it before I examined it. In the 
morning 
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morning a‘fmall quantity of air 
was fettled at the inverted bottom 

of the jar, in which a.candle was 
extinguifhed directly. 

37. Atnine o’clock in the even- 

ing, Auguft 8, when no leaves 

would yield any more air bubbles, 

except potatoe-leaves (which always 

begin the firft to yield air in the 

morning, and ceafe to yield them 

at night the laft of all), I filled dif- 

ferent jars with pump-water, and 

put in. each a good deal of leaves 

of fome or other plant or tree, viz. 

leaves of oak, Lime-tree, willow, yew- 

tree or taxis, apple-iree, fave or fal- 

vid, artichoke, perficaria urens or 

water pepper, potatoe leaves: they 

were all kept ina room’ till next 

morning, when I examined the air 

Which they had yielded. 

Early 



[ 305 4 
Early in the morning I found 

they all had yielded but an incon- 
fiderable quantity of air. 

The.air of the oak leaves. and 

walnuts was the worft of all, it 

was not diminifhed by nitrous air ; 

that of the willow and the fage was 
near as poifonous ; that of the lime- 
tree was not quite fo bad; that of 

the artichoke was fomewhat better; 

that of the potatoe-leaves was the 

leaft poifonous of all; however, in 
none of them a candle would burn 

even fora moment. That of the 

water-pepper was fo poifonous, that 

it extinguifhed the flame, though 
diluted with five times as much 

common air; the apple-tree leaves 

had yielded fo little air that I could 

Not put it to any teift. 

38. Two handfuls of leaves of 

French beans were put in a jar full 

of 
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of water, which was kept inverted 
the whole night in a room; next 
morning afmall quantity of air was 

obtained, which proved to be of a 

very poifonous quality; it extin- 

guifhed directly a flame. One mea- 

fure of it with one of nitrous air 

occupied 1.94; fo that an animal 

abfolutely could not have lived in 
it during one fingle minute. 

S E C- 
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Experiments tending to inveftigate 

to what degree plants may affect 

common air in the night, and by 

day time in fbaded places. 

39. SOME plants of grafs, with 

roots and all, were put in a jar of 
a gallon; the jar was inverted upon 

a difh, and fome water put in the 

difh to keep the plants alive, and 

to cut off the communication with 

the external air; in the morning 

the air in the jar was altered for the 

worfe, the flame of a wax-taper 

grew dim in it. One meafure of 
it with one of nitrous air occupied 

ii Ax 

5 40. Two 
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40. Two handfuls of leaves of 
French beans were put in a jar of 
a gallon ; it was kept inverted upon 

a difh, and fome water poured upon 

it; next morning I found the air 

fo much fouled that a candle could 
not burn in it. One meafure of it 
with one of nitrous air occupied 
1.39. 

41. After having taken out fome 
of the air for trial, I placed the jar 

with the remaining air and leaves 
in the fun from nine till eleven 

eo clock, when I found the air fo 

much mended, that a candle could 

burn in it, and that cne meafure of 

it with one of nitrous air occupied 

Ee TD. 
After this I replaced it again in 

the fun till five in the afternoon, 

when I found the air fo much 
mended as to be equal in goodnedfs 

to common alr. 

6 AQ. ae 
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42. A little branch of Cedar of 

Lebanon was placed over-night in a 

room under a cylindrical jar of a- 

bout ‘two ounce-meafures; “next 

morning the air was much fouled 

by it. One meafure of it with one 
of nitrous air occupied 1.45. 

43. Three’'jars inverted were 

placed upon difhes in the manner 

as in Exp. 393; under oné was 
placed a potatoe-plant; under the 

fecond a plant of common nigbhi- 
foade; wander the third a plant of 
‘byo/cyamus. 

Next morning I cone the air of 
all three very much fouled, but that 

of the byofeyamus the moft of all. 

In ‘none of them would a candle 

burn. One meafure of the air of 

the potatoe-plant with one of nitrous 
air occupied 1.593; one meafure of 

that of the nigbt./hade occupied with 

le one 
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one of nitrous air 1.773 and that 

of the yo/cyamus 1.83. 

44. I placed a very lively chicken, 

eight days old, under a jar contain- 
ing a quart full of the air fouled by 
the /yo/cyamus plant in the preced- 

ing experiment; it directly grew 
fick, and was ready to expire in lefs 

than half a minute. I took it im- 

mediately out of the jar, and put 
it directly in another jar full of de- 

phlogifticated air drawn from the 
leaves of plants. The creature re- 

mained for fome minutes quite mo- 
tionlefs, fhewing no figns of life 
but by drawing languidly its breath; 
it recovered gradually in this air in 
fix or feven minutes fo much that 
it began to ftand upon its legs and 
to jelp now and then with a very 

weak voice. I then took it out of 

the dephlogifticated air and put it 
upon 
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upon my hand in the open air; as 
foon as it came out of the laft jar 
it feemed to grow worfe, and could 
fiand no more: however it re- 

covered gradually again. 

45. A fprig of pepper-mint was 

placed under an inverted jar upon 

a difh, with fome water upon it, to 

keep the plant alive, and to fhut off 
the communication with the air in 

the jar, and the air without. It was 

placed in a warm day in a room 

again{t the window towards the fun, 

from eleven till one o’ clock. An- 
other fprig of the fame plant, and 
of the fame fize, was put under a 

fimilar jar, and placed upon the 

floor far from the windows in a 

room very well. lighted, .but. in 
which the fun did not thine at that 

time. By examining both airs I 
found the air of the jar which was 

P 2 placed 
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placed towards the fun rather better 

than the common air was at that 

time. But the air of the other jar 

‘was le{fs good than the common air; 

for one meafure of it with one of 

nitrous air occupied 1.135 Wwhere- 

as one meafure of the common air 

with one of nitrous air occupied 

EOG=. 

46. Two handfuls of leaves of a 

qwalnut-tree were put into a gallon 
jar, filled with pump water, and 

placed about four feet from the 
wall of the houfe towards the north, 

and under the fhade of rafsberry- 

bufhes, fo that no rays of the fun 

could reach it. After {tanding there 

during feven hours in an agreeable 

warm day, f{carce 7, of air was ob- 

tained of what thefe leaves ufed to 

give in the fun-fhine ; and this air 

was of fuch a bad quality that a 

candle 
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candle could not burn in it: where-tity of 
the two 

as two handfuls of walnut-leavesairsdef- 

placed in the fun-fhine had yielded 

in the fame time a great quantity 

of very pure’ dephlogifticated air, 
whofé teft was 7.693 1.823 1:60; 

T5435 2-355 3:34- 
47. At the fame time two: hand- 

fuls of og% leaves were in the fame 
manner’ placed’ under the’ fame 

bufhes ; the air of thefe leaves was 

remarkably foul, for it was very 

little diminifhed by nitrous air. ~ 

48. The fame was done’ with 

willow leaves; the air obtained was 

alfo of a bad quality, but better 

than that of oak or walnut-leaves. 

49. The fame “was alfo done 
with leaves of e/yi-iree; the air ob- 

tained was very foul, as one meafure 

of it with one of nitrous air occu- 

pied I.go. 

Lelia" eG Out 

troyed. — 

466 
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50.1 placed over-night in a room — 

about an equal quantity of branches 

of a lime-tree, walnut-tree, a vine, 

an oak, and a willow, each in a 

different jar holding a gallon, with- 

out water, putting only fome water 

in the plate upon which the jars 

were inverted, to keep the branches 

alive; the jars were left without 

being covered, and examined be- 

tween eight and nine in the morn- 

ing; the air of all was tried by 

putting one meafure of it with - 
one of nitrous air immediately 

one after another in the glafs 

tube. 

The air of the lime-tree occu- 
pied, -2op er oe) oe Ved. 

the air of the walnut-tree 1.25 

————__-—-——- vine 1.30 
ae 00K 1.26 

——-——— willow 1.23 

51. After 
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si. After having taken out as 

much air as was wanted for the 
trial, the jars were placed in the 

garden in a fine fun-fhine, and 
the air of them was again exa- 

mined between ten and eleven. 
The air of the lime-tree occu- 

pied - - - = 1.08 
the air of the walnut-tree 1.072 

— vine 1.05% 
dak > Tek 2 
————— willow 1.07 

After which they were again ex- 
pofed to the fun till three in the 
afternoon, and their air examined. 

The air of the lime-tree occu- 

PIEG a a Si OG 
the air of the walnut T.O5 

vine T.05— 

————-—— oak T.12- 
eee Willow 1.07 

Pia SO 
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So that the fame air which the 
plants had fouled in the night was 
again’ reftored to its former purity, 

and even by fome of thefe plants 

rendered better than common air, 
principally by the walnut-leaves, 
lime-tree, and vine, the teft of 
the common air being at the time 

that one meafure of it with one of 
nitrous air occupied 1.07. 

5 E C- 
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Experiments foewing that the damage 

done to common air by the night 

is very inconfiderable compared to 
the benefit it recelves in the day. 

52. TWO handfuls of Elm-tree we, 

leaves-were put in a jar full of wa- ne two .- 

airs defo 

ter, as in the former experiment," 

and expofed to the--open air from 

the 14th of Auguft to the: 16th, 
when the air difengaged. from them 
was examined, and found to be good 

dephiogiiticated air; its teft was 

Hie O55) U0.593 olay 7s 2eAO 30 3. GO. 

53- Some grafs, kept in a green 

bottle from the evening till next 

day at eleven o’ clock, had yielded 
fome air, whofe teft was 1.803 

BO45 VGA s 2.3% 3 8.26. 

54.A 

350 

3/4 
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Gum 54. A handful of Perficaria urens, 
wetmewater pepper, was kept in a green 

toyed. hottle, and expofed to the open air 

from the evening till next day at 
ten o’ clock, when the air collected 

from it was found of the following 

a26 tell, 1.903 1.865, 2.781¢< eR ae 

55. Two handfuls of leaves of 

Lauro-cera/us were put in a jar full 

of water, and expofed to the open 
air during 24 hours ; a good quan- 

tity of dephlogifticated air was ob- 
tained, whofe teft was 1.783 1.613 

306 2.02: 2.9073 3-94. 

SEC- 
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SECTION Vill. 

Experiments fhewing that plants bave 

a remarkable power to correct bad 

air in the day. 

56. A fprig of pepper-mint put, 
in a jar full of air fouled by breath- the ewo 

airsdef> - 

ing (fo as to extinguifh a candle),*y 
and expofed to the fun, had corrected 

this air in three hours fo far that a 
candle could burn in it. 

57- A {prig of a mettle was put 

in a jar full of air fouled by breath- 

ing fo as to extinguifh a candle; it 
was placed in a room during the 
whole night; next morning the air 
was found as bad as before. The 
jar was put at nine in the morning 
in the fun-fhine; in the fpace of 

a to 
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Saat WO hours the air was fo much cor- 

um teerected, that it was found to be nearly 
wove as good as common air. 

58. A fprig of Perficaria urens 
was put in a phial full of air fouled 
by breathing, fo as not to allow a 
candle to burn in it; it was expofed 

to the fun during an hour and an 

half, in which time the air was fo 

much corrected that a candle could 

burn “in it.”“’"Fhe’ fame’ effect’ was 
obtained from a {prig of a vine, and 
that of a camomile plant, and from 
fome rufhes. 

59. A mufiard plant was put in 
a jar; the {tem was cut off on‘a level 

with the orifice of the jar ; the jar 

was then inverted in an earthen pan 
containing fome water to keep the 
plant alive, and placed over-night 

ina room; next morning the air 
of the jar was found much fouled, 

fo 
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fo as to extinguifh the flame of a}: tity of 

wax-taper; its teft was, by Abbéj{i%2 

Fontana’s. method, 1.98; 2.87 aoe 

3103: 117 

60. It was then expofed to the 

un, and examined again after a 
quarter of an hour, and found al- 

ready fomewhat corrected ; for its 

tefk was,them2 .97° 37284 3 3-790. 128 

The jar was again put in the 

open air, when, after ftanding 12 
hour in the fun, the air was found 

to be remarkably corrected; © for 
now its teft was 2.01; Boog 22 40.176 

The jar was again replaced in 

the fun ; when it had been expofed | 
during three complete hours, the 

air was fo much improved as to be 
better than the common air at the 

time; for its teft was 1.95; 2.2123 
2.20 180 

The 



Lo wee] 
Quan- 
rity = The teft of the common air was 

airsdel-at that time, by Abbe Fontana’s: 
troyed 

173: method, 1.963; 2.253 3.262. 
See alfo Experiments 40 and 41. 

SEQ TION EX. 

Experiments foewing that acrid; 
Stinking, and potfonous plants yield 

by day-time as good dephlogifiicated 
Gir as any others. 

61 A plant of Hyo/cyamus was 
expofed in the ordinary way in a 
jar full of water in the fun-fhine, 

from twelve till five o’clock; a great 
deal of fine dephlogifticated air was 

obtained, in which the flame of a 

Wax-taper was very brilliant. One 

7 meatfure 
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meafure of it with two of nitrous®™, 
air occupied 0.93; with threeis x2 

£270. ae 
62. Leaves of Lauro-cerafus (one 

of the moft active poifons that exifts 

in the vegetable kingdom, when 
in a concentrated ftate, killing an 
“animal almoft in an inftant, and 

equally poifonous when taken in 

the ftomach, as when applied to a 

wound, which laft effect was lately 

difcovered by Abbe Fontana) treated 
in the ordinary way yield a good 

deal of dephlogitticated air. Two 
handfuls of them expofed in water 

to the fun, between eleven in the 

morning and five in the afternoon, 

yielded a good deal of dephlogifti- 

cated air, whofe teft was 1.87: 

OF slag Os 2.04.2) 2.04 394 

63. Two handfuls of common 

night-/hade, a fufpected plant, ex- 

pofed 
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my erpofed in the fun between two and 

ainartive o'clock, had yielded a great 

“© deal of dephlogiiticated air, whofe 

tefl Was: 1.922 3y917O5¢ 1055 Ese 

49520853 3.05. 

64. I got in the fame way good 
dephlogifticated air from tobacco 

leaves, (fee Exp. 9); from Atriplex 

Vulvaria, a plant of a very particu- 

lar offenfive {mell 3 Cicuta Viro/a or 

water hemlock, one of the moft dan- 

gerous poifons; and Sadia. 

5 E C- 
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Experiments /oewing that all flowers 
in general yield a very pot/onous 

air, though in a very {mall quan- 

tity, and are apt to fpoila great 
quantity of good air by day and 

by night. 

65. TWO handfuls of flowers 
of Marigold or Calendula were ex- 

pofed in pump-water to the open 

air during 48 hours; a {mall quan-. 

tity of air was obtained, which ex- | 

 tinguifhed flame directly, and was 

{carcely diminifhed at all by nitrous 

alr. 

66. Two handfuls of Camomile 

flowers. were put in a quart jar 

filled with pump-water, and invert-. 

Oo edi: 
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ed: after two days ftanding in the 

garden, a {mall quantity of air was 

obtained, in which a flame was im- 
mediately extinguifhed. 

67. Forty-five flowers of Mari- 
gold were put in a quart jar without 

water, and kept the whole night in 
a room, the jar being inverted; next 

morning I found the air fo much 
fouled by them that a candle would 

not burn in it. One meafure of it 

with one of nitrous air occupied 

P43. 
68. I placed the fame flowers 

with the remaining air in the fun- 

fhine from nine till twelve, when I 

found the air ftill more infected. 

One meafure of it with one of ni- 
trous air occupied 1.54. 

69. A few flowers of Honey-/uckles, 

Caprifolium, were placed under a 

jar of about a pint; when they 
had 
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had ftood about three hours in the 

room, the air of the jar was fo 

much infected that a candle could 
not burn in it. 

The fame effect was obtained 
with a fimilar quantity of the fame 

flowers expofed during three hours 
in the furi-fhine. 

70. A fimilar quantity of thefe 

fweet-fcented flowers were kept in 
4 pint jar over-night; when they 
had fo much fouled the air that an 

animal muit have died in it, one 

meafure of it and one of nitrous air 

occupied 1.68. 

All kinds of flowers had nearly 

the fame effect. All of them fouled 
the air more or lefs, either in a 

room or in the open air, as well by 

day as in the night, equally in fun- 
fhiné as in a fhaded place. 

QO 2 SE C- 
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Experiments fbewing that roots of 
plants when kept out of the ground 

ytleld, in general, bad air, and {pois 

common aiv at all times, fome few 

excepted. 

iyof 71+ THREE handfuls of roots 

mercof miuftard plants, wafhed clean, 
mye! were put in a jar full of water in 

the ordinary way, and expofed to 

the fun during fix hours; when 
fome air was obtained, which ex- 

tinguifhed a candle directly. 

72. Two handfuls of roots of 

common ru/bes, well cleaned from 

dirt, were in the fame manner ex- 

pofed to the fun during feven hours; 

when a {mall quantity of air was 
6 obtained, 
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ebtained, in which a candle could ee 
not burn. : : the sue 

73. One handful of roots oft. 

muttard plants, cleanly wafhed, was 

put in a quart jar full of water, and 

three ounce-meafures of common 

air let up: after fix hours ftanding 

iW the fun,” the air was ” found 

changed for the worfe, for its teft 

was, by Abbe Fontana’s ee 

1.955 2-345 3:37: 162 

74. A handful of roots of Beca-— ; 

bunga was expofed to the fun in a 

quart jar filled with water during 

fix hours; a moderate quantity of 
air was obtained, which, by the ni- 

trous teit, proved to be as se as 

common air. 

~All other roots which I tried 

yielded bad air, and fpoiled ordi- 
Mary air at all times. 

Q 3 S E C- 
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SECTION XI. 

Experiments foewing that all fruits 

in general yield bad air, and infech ~ 

ordinary air at all times, but 

principally in a dark place, and in 

the night. 

75. Six peaches of a {mall fize 
were pyt under an inverted quart 

jar placed upon a difh, in a room 

not very light, between two in the 

afternoon and feven in the evening; 

when I found the air in the jan 

fo much fpoiled, that a candle 

could not burn, nor an animal live 
in it. One meafure of it with one 

of nitrous air occupied 1.86. 
76. Two of thefe peaches, being 

put under the {ame quart jar during 

twa. 
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two hours, had fo much altered the 

air that a wax-taper could {carcely 
burn in it a moment, but was ready 
to go out. 

77. Six peaches of a {mall fize 

were placed under an inverted quart 
jar in the fun between nine and 
eleven; when, by examining the 

air, I found it to extinguifh a can- 
dle. One meafure of it with one 
of nitrous air occupied 1.55. 

78. One /emon placed under a 
jar, containing three-quarters of a 
pint, infected the air fo much ina 
few hours, that a candle burned 
dim in it. 

79. One handful of flberts were 
placed under a jar of two pints 
during the night; I found the air 
in the jar fo much fouled as to 
extinguifh a candle, 

Q4 60. Six 
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,80. Six {mall Bergamot pears 

Were put over-night under a jar of 
two pints; the air was altered fome- 

what for the worfe; a flame grew 

dim in it. -One meafure of this 

air with one of nitrous air occupied 

126. ae 
81. Three apples nearly ripe 

were placed under .a .two-pint jar 
over-night ; the air was found much 

infected by them; it extinguifhed 

a flame. One meafure of, it with 

one of nitrous air occupied 1.48. 

82. The remainder of the air in 

this jar was kept with the apples, 

and expofed to the fun during feven 

hours, when. the air was become 

ftill worfe. One meafure of it with 

one of nitrous air occupied 1.72. 

A flame was directly extinguifhed 
in it. ao 

33, sh Our 

il sv 
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83. Four lemons were placed 

under a quart jar in the fan during 
feven hours, when the air was 

changed for the worfe. One mea- 

fure of it with one of nitrous aif 

occupied 1.18. 

84. A jar holding’ a gallon was | 
one-third filled with ripe szu/berries, 

and expofed to the fun, being in- 
verted upon a difh; in the {pace 

of four hours’ thecair ini the jay 
was fo much infected as to extin- 
guith a flame directly. One meafure 

of it with one of nitrous air occu- 

pied 1.63. 

85. Plumbs and blackberries, tipe 

and unripe, fpoiled alfo common 

air in the fun and in the dark. 

86. Six apples, as foon as taken 

from the tree, were directly put in 

a gallon jar full of pump-water, and 
expofed to the fun, the jar being 

inverted 
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inverted upon a difh; the apples 
became covered with a great number 

of {mall air-bubbles. After they 

had been thus expofed to the fun 

from ten in the morning till four 
in the afternoon, a moderate quan- 

tity Gf air was obtained, which 

proved to be very bad; a flame 
was directly extinguifhed in it. One 
meafure of it with one of nitrous 
air occupied 1.69. 

87. Two dozen of young and 

{mall French beans were put in a 
quart jar full of water, and expofed 

in the fun from ten till two o’ clock: 
they were covered all over with a 

great many {mall air-bubbles; the 

quantity of air collected was but 

{fmall, and in quality fomewhat 
worfe than common air. One mea- 

fure of it with one of nitrous air 

occupied 1.143 whereas one mea- 
fure 

ee paeas® af 
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fure of common air with one of 
nitrous air occupied 1.083. | 

88. Two dozen of young and 
{mall French beans were put 

under an inverted quart jar over- 
night in a room without water ; 

they ftood till eleven in the morn- 

ing and were not covered, fo that 
they had been a long while expofed 

to all the light of the room. The 

air in the jar was found fo remark- 
ably poifoned, that it even furpaffed 

in foulnefs the air infected by a 

plant of Ayo/cyamus (fee Exp. 43); 

for one meafure of it with one of 

nitrous air occupied 1.95. 

89. I was willing to fee the effect 
of fuch offenfive air upon a living 
animal. I placed a very lively 

chicken eight or nine days old in 
this air; in the very inftant it en- 

tered the Jar it fhewed figns of the 

utmoft 
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utmoft anxiety, fell down motion- 

lefs, and: died’ in lef$ than half a 
minute. When I. faw it dying, I 
took it out with all the expedition 

poffible; in ‘order to récover it in 

anoethér jar full of dephlogifticated 
dir; which I had kept ready for the 
purpofe ; but, notwithflanding it 

had not becn 20 feconds in this 

foul air, it was quite. deprived of 

life. ! 

Comparing the fadaenaiets of def- 
troying thé life of an animal with 

this air, with that of inflammable 

‘ait drawn’ from ‘metals by vitriolic 

or marine: acid, I found that the air 

fouled by thefe beans was as de- 

ftructive to animal life as the inflam= i 

mable air’ itfelf. : 

go. I placed fix’ of’ thefe beans 

Over-night in a gallon jar mverted 
upon a plate, on purpofe to fee. 

whether 
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whether fuch a fmall number of 

them could affect obfervably fuch a 

great body of air. Iwas aftonifhed 

to find they had fo much affected - 
the air, that it was rendered quite 
unwholefome for breathing; it ex- — 
tinguifhed a flame; and one mea- 

fure of it with one of nitrous air 
occupied 1.34. 

gi. Three {mall unripe walnuts 
were put under a jar of about three 

ounce-meafures, from twelve till 

two o'clock, in a room by. day, 

when the air in the jar was fo much 
{poiled as to extinguifh flame, _ Its 
teft was, that one meafure of it with 

one of nitrous air occupied 1.54. 

SE C- 
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Experiments Jhewing that no part of. 
plants improve ordinary air, or 

yteld dephlogifiicated air, but the 

leaves and the green fialks. 

Quan- - 
tity of o2. THE former experiments 
the two 

- airsdef-with flowers, roots, and fruits, are 
troyed. 

already above related. There re- 

main only the green ftalks of 
branches, not yet covered with the 

rough {kin or bark, and the wood 

itfelf, to be examined. 

I put fome green ftalks of a wil- 
low-tree, the leaves being {tripped 

off, in a gallon jar filled with pump- 
water ; the jar was expofed, invert- 
ed, as ordinary, upon a wall in a 
warm fun-fhine during four hours. 

7 They 
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They became moft beautifully co-2%¢ 
vered with an infinite number oft<™? 
round air-bubbles. A great deal of" 
dephlogifticated air was obtained, 

which gave, by the nitrous teft, 

169O5 1.675 1.0375 2.683 4.64... 936 
93. Some branches of a mul- 

berry-tree, covered with grey bark, 
were put in a gallon jar full of 
pump-water, and expofed to the 
fun. <A moderate quantity of air 

was obtained, which, being put to 
the nitrous teft, proved to be about 
the fame quality with common air; 

fis tell Was (201s 2. VOrs" | 3:00. 1g0 
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SBC P11 O:N-: Xie 

Experiments f/bewing what kind of 

water obftructs leafi the natural 

operation of leaves yielding  de- 
phlogifiicated air. 

94. AN equal number of willow 

leaves were put in four different jars, 
each holding a gallon ; one jar was 

filled with ftagnating water taken 

out of a pond rather unclean ; the 

fecond jar was filled with rain-water 
collected the day before; the third 

with river-water; and the fourth 

with water taken frefh from the 

pump.- They were all placed, at 

eleven o’ clock, upon a wall in the 
fun-fhine; and the air yielded by 

: the 

th 
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the leaves was taken out of the jars, 
at three in the affernoon. ee 

The refult was, that the leaves"* 
put in pond-water had yielded the 
leaft quantity of air, and that of no 

better quality than common air. 
Thofé in the rain-water had yielded 

more air, and of a better quality: 

Thofe in the river-water had yield- 

ed {till more and better. The pump- 

“water had yielded the moft and beft 
Of all | 

To be able to judge the better 
of the exact degree of purity of 
thofe airs, I put them all to the 
nitrous teft; the refult was as fol« 

lows :. 

Air from the leaves in ftagnating= 

water 2.045. 2.205 3.22. 178 

Air from the leaves in rain-wa- | 

tel 14 51.662; 2:69 5:3: 69: 231 

} R Air 
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the two 

aired Air from the leaves in river-water 
256 2.053 2.045 2.475 3.44. 

Air from the leaves in pump- 

water 1.963 1.89 5-1.7.23 —G4>3 

456 %475 3-44. 
| 95. I put a handful of leaves of 

a willow in a jar full of newly 
diftilled water, and expofed it to 

the fun during four hours; the 

leaves gathered fome bubbles upon 
the under fide, but very few upon™ 
the upper fide; and very little air 

was obtained, {carcely enough to put — 

it to the teft; and of this air about 

= was common air, which had flipt 

in by inverting the jar. It was very 
far from being dephlogifticated air 5 
it was even worfe than common 

air. | 
96. I obtained fome water which 

was diftilled fome months ago, and 
put fome leaves of a vine init. A 

fmallk 
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fmall number of bubbles fettled 
upon the under fide of the leaves, 

but very few upon the upper fur- 
face. The jar was placed) in the 

open air during about five hours, 

the weather being cloudy. A {mall 
quantity of air was obtained, which 

was worfé than common air: 

97. I impregnated fome water 
drawn out of a well with fixed air 

by Dr. Noot’s contrivance; or by the 

glafs apparatus fold at Mr. Parker’s. 
I put fome leaves of a vine in a jar 
full of this water ; a3 foon as they 

were under water, they were all 

covered moft beautifully with 
bubbles. After ftanding about 
five hours in the garden in a cloudy 
cay, fome air was obtained, which 

proved alfo, by the nitrous teft, to 
be worfe than common air, the 

greateft part of it being abforbed 
Be 2 by 
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by the water before it was put to 

the teft. 
98. I impregnated a jar full of 

water with fixed air by means of 

falt of tartar and fpirit of vitriol, 

according to the method of Dr. 
Hulme. I put fome leaves of a 

vine in this water, which I found 

covered with air-bubbles as foon as . 

they were plunged under the water, 

- firft at the under furface, and foon 

after at. the upper: furface <alfo: 

After ftanding about four hours in 
a warm fun-fhine, I found a very 

large quantity of air collected at 

the inverted bottom of the jar, 

which I found by far the greateft 

part to be fixed air, as it was ab- 

forbed in the water by fhaking. I 

put to the nitrous teft that part of 
it which remained unabforbed, 

and 
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and found it inferior in quality to — 
common air. 

It might be found reafonable to 
think, that thofe numerous air- 

bubbles, which appear upon the 

leaves as foon as put under the fur- 

face of the water impregnated with 

fixed air, are owing to the fixed air 
fettling in the form of thefe bub- 
bles upon the furface of the leaves. 

The fudden appearance and in- 

creafe of thefe bubbles depend great- 
ly upon the fixed air fettling on the 
furface of the leaves; for any other 
body gets alfo bubbles in fuch wa- 

ter; but the vital motion of the 

leaves acts its part in this fcene; for 

thefe bubbles appear firft on the 

fame furface of the leaves on which 
they appear in common water. It 

appeared, by a variety of experi- 

ments I made on this head, that 

hh 2 water- 
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water much impregnated with fixed 
air difturbs the natural operation of 

the leaves in yielding dephlogifti- 
cated air, and that the air thus 

obtained was chiefly the fixed air 

from the water, and fome little 

quantity of air, which is fometimes 

better than common air, but for 

fhe moft part much worfe. 

SE C- 
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SECTION: XY. 

Experiments /bewing to what degree 
of purity depblogifticated air may 

be elaborated by vegetables. 

IT has appeared in the courfe 

of feveral hundred experiments 

which I made in my retirement, 

that leaves of plants in general 

yield the fineft air when they are 

not much crouded together, fo that 

the moft part of them receive the 

direct influence of the fun prin- 

cipally in the afternoon between ~ 

mid-day and fix o clock in the 

middle of the fummer. 

9g. Lobtained from feveral plants 
fuch a pure dephlogifticated air, 
that the flame of a wax-taper not 

R 4 only 
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ve only burned in it with fuch a dez 

tinargree of brightnefs that it dazzled 
eye’ my eyes, but it excited a crackling 

hiffing which accompanies the flame 
when plunged in pure dephlogifti- 

cated air. Among the plants which 

yielded: the purest airs were fome 

aquatic plants and the turpentine- 

trees, from which I always got air 

of an eminent degree of purity, fo 

that fometimes fix meafures: of ni= 

trous air were required before the 
faturation of the two meafures of 

the dephlogifticated air could be ob- 

tained,-’and that- above £22 of the goo 

bulk of the two airs were deftroyed.’ 

100. In September I got from 

young leaves of a vine fuch pure 
air that its teft gave the following 

refult::“1:973' 1.8725 1.7035 E-@aq 

470 303 So? 
| ror. And 
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Tor. And the fame day, from Qu. 

full-grown leaves of a vine ill* wo 
airs de{- 

purer, it gave the following refult :"oved 

Es E953 Ee 3 1-723 Y.00 +1 OF: 
2.53. 547 

102. The air obtained from the 
green matter furpaffed in purity the 
dephiogiiticated air obtained from 
Jeaves; this purity was fo great, 
taat this dephlogifticated air re- 
quired eight meafures of nitrous 
air to faturate two meafures of it, 
and that 245 of the bulk of the 
two airs were deftroyed. The de- 
phlogitticated air, which I obtained 
from the green matter collected 
from a ftone-trough kept full of 
water near a {pring upon the high- 
road, was fo great, that °5* of the 
bulk of the two airs were deftroyed 
before the complete faturation was 
obtained. 

As. 
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aye As this green matter is probably 

theweof the vegetable kind, I make no 
veyed: doubt but as good dephlogifticated 

air might be obtained from leaves 
of plants by fome way or other 

which I have not yet been lucky 

enough to hit upon. 

However pure this dephlogifti- 
cated air may be, that which may 

be extracted from certain fubftances 
which do not belong to the vege= 
table kingdom is. fill fuperior to 

it, as is the air obtained from nitre 

and red precipitate. : 

To give an exact account of the 
nature of thefe .airs, I will place 
here the refult of the firft menti- 

oned dephlogifticated air, drawn from 
the green matter, produced by itfelf 
in the jar. The method of trying 

it was that of Abbé Foptants 2.053 

2:01; 1.933 1.8153 1.7 2-s.aen@ea 

645 2 0235 S° 55s 

The 
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The refult of the teft of the de." .. 

phlogifticated air, obtained from the heave 
airs def= 

green matter gathered from the™ 
ftone-trough on the high-road, 
2038S TORS: ROVF-92 5 BeOS 

1.78.5, 2.543 3-48. 652 
How near the purity of this air 

approaches to that of the dephlo- 

gitticated air, extracted by fire from. 

red precipitate, may be feen in the 

following teft of it: 1.633 1.285) 

933 593 275 583 1.025; 2.50. » 750 
So that the two meafures of this» 

dephlogifticated air had been re- 

duced to about =, and that 4% of 

both airs had been deftroyed to 

complete the faturation, 

S E C- 
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Experiments fhewing the effect of 

plants upon inflammable air. 

-. 03. TWO ounce-meafures of 

inflammable air (which was fo 

{trong as not to be diminifhed at 

all by nitrous air) were let up in a 

quart jar containing one handful 
of pepper-mint fprigs; it ftood 

over-night within the houfe: next 

day I found the bulk of the air 

fomewhat increafed, but ftill fo bad 

2s not to be diminifhed at all by 

nitrous air. 

104. The fame evening I put 
two ounce-meafures of inflamma- 

ble air in a fimilar jar with one 
handful of walnut-leaves; next day 

: I found 
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I found the bulk of air increafed 
to about 4. One meafure of it 

with one of nitrous air occupied 

1.90. 7 

ros. Two ounce-meafures of 
inflammable air was alfo let up in 
a fimilar jar with one handful of 
Perficaria urens or water-pepper 5 
next day I found the bulk of the 

air diminifhed about +. One mea- 

fure of it with one of nitrous air 
occupied 1.97. 

N. B. All thefe three jars ftood 

in the houfe from the evening till 
‘between twelve and one next day, 

fo that the light of the day may 

have extricated fome air from the 

pepper-mint and the walnut-leaves. 

As neither of thefe plants could 
be faid to have really corrected this 

poifonous air, I was curious to fee 

what 
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what effed they would have wport 

the fame air in the fun. 

. 106. For this purpofe I let up 

again two ounce-meafures of the 

fame inflammable air in the jar 
containing the walnut-leaves Exp: 
1045 and placed it in the fun bes 

tween two and five o'clock; when 

1 found the bulk of the air increafed 
to i, but very little corrected; for 

one meafure of it with one. of ni« 

trous air occupied 1.89. See; in 

Exp. 107, the reafon why thefe 
leaves failed to correct this air. 

107.1 alfo let up two ounce-mea= 

fures of the fame inflammable air in 

the jar containing the Per/icaria urens 
Exp. 105; and placed it in the fun 
between two and fix; when I found 
the bulk of the air increafed +, and 
fo much mended, that one meafure. 

of 
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of it with one of: nitrous air BECE 

pied 1.33. 

108. I had alfo let up; in the . 

fame jar in which the pepper-mint 

had been the whole night, two 
meafures of inflammable air, and 

kept it in the fun about three hours; 
but, having forgot to copy the re- 
fult of this experiment in my notes, 

I repeated it next day by itfelf: I 
let up two ounce-meafures of in- 
flammable air in @ quart jar, in 
which I had put four {prigs of pep- 

per-mint, fo that the whole made 
up about one handful; I placed it 

in a fine fun-fhine from one till 
half paft four; when I examined 

the air, I found it increafed about 

<5, and very much mended; for 

one meafure of it with one of ni- 
trous air oocupied 1.213; fo that it 

approached very much to the nature 

6 of 
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of refpirable air; it exploded how= 
ever with a loud report. 

1e9. As, in experiment 106, the 

two meafures of inflammable: air 

let up in the jar containing the 

walnut-leaves ‘vere fearce corrected 

at all in the day time, whereas the 

other plants had corrected this air 
in a very great meafure; 1 fuf- 

pected that the wainut-leaves had 

fuffered from the inflammable air 

in the night time, and that, perhaps, 

they had loft their natural power 

of correcting this kind of atr, or 
that fome miftake had been com- 

mitted ; I thought it therefore ad< 

wifeable to repeat the experiment 

another day, which I did. Hav- 

ing let up ina jar filled with 
pump-water, in which a handful 

.of walnut-leaves were, two mea+ 

fures of inflammable air, and left 

the 
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the jar in the fun-fhine from twelve 
till five o’clock, I found the air 

much corrected,’ for one meafure 

of it with one of nitrous air occu- 

pied 1.30. Thé air was very ex- 

plofive. 

I was now fatisfied that all plants 
poffefs the power of correcting ine 

flammable air; but I wanted to fee 

®.hether plants could reduce inflam- 
mable air to the purity of common 
air, by letting the inflammable air 
remain during two or more days 

with the pint! 

110. A meafure of iaflaaanlible 
air was let up in a jar containing 

a handful of Perficaria wrens, and 
another. meafure in a jar contain- 

ing a handful of leaves of a wal- 
‘nut-tree. They ftood 48 hours in 

the open air, when I examined 
them. | | 

s The 
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iy ar Lhe inflammable air put with 
wewothe walnut-leaves feemed to be cor- 
moyed: reéted fo much as to appear, by 

the nitrous teft, better than the 

common air was at the time; for 
one meafure of it with one of 

nitrous air occupied 1.03 ; whereas 

one meafure of common air with 

one. of nitrous air occupied 1.05. 
- This inflammable air gave the fol-# 
lowing refult,. by Abbe Fontana’s 

184 tlig i <Om $02 .hO- 3; 3.16. “ah 

Having filled a cylindrical jar 

with this air, I found it explode 

with an uncommon loud report, 

which furprized me not a little, 
and gave me fome apprehenfion 
that the nitrous teft might fail in 

fome inftances. ‘The inflammable 

air let up in the jar with the Per- 

ficaria urens gave the following 

teft: one meafure of it with one of 

natrous 
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nitrous air occupied 0.95; and 
with two meafures of nitrous air 

Quan- 
tity of 
the two 
airs def= 

1.92. By Abbé Fontana’s method"®* 

TEsgave 1.900 5//1:96 5 12.06. 

Thus this air feemed to furpafs 
far the goodnefs of common air. 

Ele. 7 then ted it by'the’ flame . 

of a candle, and found it to ex- 

plode with a very loud report. As 

I thought the refult of thefe ‘trials 
very extraordinary, and to afford a 
remarkable exception in the appli- 

cation of nitrous air to the teft 

of any air, I repeated each of thefe 

experiments twice, and obtained 

conitantly the fame refult. 

112..1 was refolved, however, 

to repeat again the experiment: 

Some plants of Per/icaria urens were 

put in a gallon jar, and a good 

quantity of pure air was let up in 
the jar. It was kept in the open 

air from Sunday till Friday follow- 
Sa | ing, 

205 
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ing, when it. was examined, and 

found to be fo poifonous that a 
chicken, three weeks old, died in 

it in lefs than a minute. - It proved: 
allo very bad by the nitrous teft ; 

for one meafure of it with one of 

nitrous air cccupied 1.803 andthe 

refult of Abbe - Fontana’s ae 

was 2,583 3.58. 
This refult, being quite different 

from the refult in Experiments 108, 

109); b10, and 114i, reltored: my 

hope that fome blunder had: been 

comnutted in the Be jut 

mentioned; I refolved therefore} 

if poffible, to difcover this myftery2 

113. Two pints of ftrong in- 
flammable air (which could not be 
diminifhed by nitrous air) were let 
up in a gallon jar containing fome 

plants, with roots and all, of Pezf- 
caria urens, which was placed in 

Bi the 

- 
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the garden. After it had ftood 240%; 
ity of 

hours, the air was examined, andes 
found much mended; for. one™?** 

meafure of it with one of nitrous 
: air occupied 1.235 it exploded with 

a loud report. It was again re- 

placed in the garden, and examined 

after it had ftood 48 hours, When it 

was found, by the nitrous teft, at 

one o’ clock in the afternoon, near 
as good as common air; for one 

meafure of it with one of nitrous 

air occupied t.112. It gave, by 
Abbe Fontana’s teft, 2.045 .2.332; 

3.32. And yet it ftill exploded as -168 
before. © ‘ 

After this trial it was again placed . 
in the open air, and re-examined | 

the fame day between four and , 

five in the afternoon, when the. 
nitrous teft indicated it to be better ~ 

than common air; for one meatire 

S 3 en GEN 
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of it with one of nitrous air oc- 

cupied 1.06:; whereas one meafure 
of common air and one of nitrous 

air occupied at that time 1.08. 

tr4. This refult convinced me 

entirely that the nitrous teft really 
fails in this kind of air; for though 

it gave all the appearance of good 

air, yet it exploded with a loud re- 

port; and a chicken placed in it 
grew immediately fick, and was 

ready to expire in fix minutes, when 
I took it out quite motionlefs. | 

11s. The remainder of the fame 

inflammable air, which had ftood 

during fix days with the Per/ficaria 
urens in Exp. 112, without being 
much changed, was let up in a jar 

containing a plant of muftard. Af- 
ter ftanding 24 hours in the garden 
I put it to the teft, when I found it 

fo much mended, that one meafure 

of 
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of it with one of nitrous air Gee ae 

pied 1.02; one meafure of it with 
two of nitrous air occupied 2.00." 
The refult of Abbé Fontana’s teft 
was 1.963 2.1373 3-123. ce 

So that it already furpaffed in ap- 
pearance the beft common air; 

it exploded however with a loud 

report. I placed the jar again in 

the garden, and examined the air 
after it had ftood during 48 hours, 
when J found it to all appearance 
{till more improved; for one mea- 

fure of it with one of nitrous air 
occupied 0.96; and with two mea- 

fures of nitrous air 1.80. The re- 

fult of Abbé Fontana’s teft “was 

1.973 1.933 2.7273 3.66, 23° 
It full exploded with great vio- 

lence. ; 

I placed the jar again in the 
garden during four hours longer in 

54 a fair 
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my of@ fair fun-fhine, when I found the 
the two 

airsde-air {till better by the nitrous teft; 
troyed, 

260 

for now one meafure of it with 

one of nitrous air occupied 0.94 3. 

and it gave by Abbé Fontana’s me~- 

thod 1.96155 1:87-5 2.445, 3.405 

It had not, however, loft its ex- 

plofive force, 

116. Some of the pure inflam- 
mable air was put in a jar with an 
inverted plant of Perficaria, fo that 

the root was in contact with the air; 

it {toed during fix days in the gar- 

den, when I found only = of the air 

remaining, and this was no longer 

explcfive nor inflammable, but a 

flame only grew dim in it. -So that 
rocts of water-plants have a_re- 

markable power of abforbing in- 
flammable air, as I found by feveral 

Qther experiments, | 

TI7 +; I 
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117. I gathered fome inflamma- 

ble air from ftagnating water, by 
ftirring up its muddy bottom. This 
air was fo bad, that one meafure of 

it with one of nitrous air occupied 
1.98. One meafure of this air was 
let up in ajar containing a fprig of 
pepper-mint, the rcot being cut off. 

It ftood from ten in the morning 

till four in the afternoon in the fun- 

fhine ; I found it fo much corrected, 

that one meafure of it with one of 

nitrous air occupied 1.60. It burnt 

as well as before. : 

118. An equal meafure of the 

fame inflammable air from the ftag- 

nating water was let up in a jar 
containing a {mall plant of Perfica- 
via urens, with roct and all. After 

ftanding the fame time as the for- 
mer, the air .was,examined, . and 

found more correéted than the other, 
for 

Pi 
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for one meafure of it with one of 

nitrous air occupied 1.48; but it 
was as inflammable as before. 

It-feems to me probable, from 

the above-mentioned experiments, 

that plants have a power of cor- 

recting even the worft of all airs, 

inflammable air; but that they re- 

quire fome days to perform this 

tran{mutation, and that one and the 

fame plant does not live long enough 

in full vigour to finifh the bunefs, 
if it is fhint up in a narrow {pace 

with a certain quantity of this air ; 

and that this air, after having been 

in a great meafure mended by a 

plant, returns again to its former 
poifonous quality, if it remains with 
the plant after the vital operation | 

of the plant ceafes, which I appre- 

hend was the caufe of the difference 

thant 3) 6 
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of the event in Experiments TT 0, 0usn- 

TIL, 112, 113, 114, 11S. ae 

It appears alfo that plants have aroy-¢. 

power of changing inflammable air 
into a kind of air which is not to 

be known by the ordinary nitrous 
teft, and which is the only air I 
know that explodes without the ad- 

dition of any other air; fo that it 

feems to be by itfelf a true fudminat- 

ing airy ; for this inflammable air, 
after the perficaria plants were 

changed four times during 16 days, 
gave at laft the following refult, 

1.815 1-505.1.37; 2.275 3.26. 375 
One meafure of it with one of 

nitrous air occupied 0.843; with two 

meafures of nitrous air 0.98; with 
three 2.00; and yet it had not loft 
its explofive quality, though by 

this diminution of its bulk with 

nitrous air it indicated to be far bet- 
6 ter 
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ter than common air, nay even to 

be dephlogitticated air. 
I make’no doubt but the plants” 

had communicated to this air the 

quality of being diminifhed by ni- 
trous air, by mixing with it the ~ 
dephlogifticated air they yield of 
themfelves ; which is alfo the opi- 
nion of Abbe Fontana, to whom I 

communicated the experiment. But 

I cannot but think that the plants, 

by their vital powers, had changed 

this pure inflammable air into fu/- 

minating or explofive air, as this 

quality is given to it in one night, 

or in a dark place in a few hours ;— 
though plants yield no dephlogifti- 

cated air in the night or in dark © 

places, but fcarcely any air at all, 

and whatever air they yield is phlo- . 

gifticated air, unfit for fupporting : 
flame. lt even feems to me not— 

oa improbable, ” 
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improbable, that living plants not | 
only improve good air, or correct 
bad air, by communicating their de- 
phlogifticated air to it, but alfo by 

a peculiar faculty they poffefs of 

purifying the circumambient air, 

which they may, do ‘by taking to 

themfelves the inflammable parti- 

cles, or by fome other faculty they 
poffefs. “Air fouled by breathing is 
thus rendered quite pure again in a 

few hours by a plant growing in 
it, as is already fhewn above. 

SEC- 
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SE Cr EO No xv 

Experiments towards invefligating 
what plants or trees infect the 

Jurrounding air the leaft by night. 

tig. I PLACED in four dif- 
ferent gallon jars an equal quantity, 

as near as I could, of leaves upon 

their ftalks of the following trees, 

lime-tree, oak, laurocerafus, walnut. 
I placed all thofe jars over-night 
in a room, each inverted upon a 

difh ; in each jar was as much wa- 

ter as would preferve the leaves 

alive by keeping the ftalks wet. 
Next morning I found the air of 

all the jars contaminated: that of 

the walnut-leaves was become unfit 

for breathing, and extinguifhed 
flame 5 
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flame; that of the /aurocera/us was 
next in foulnefs to the walnut; 

then followed the lime-tree; the 

oak had fpoiled the air the léaft of 
all. , : 

One meafure of the air in which 
the walnut-leaves had been, with 

one meafure of nitrous air, occu- 
pied 1.533 that of the /aurocera/fus 

1.263; that of the lime-tree 1:163 

and that of the oak I.1o. 

120. I have obferved that the 

branches of a vine generally infect 
the air much lefs by night than 

moft part of other trees. Cabbage 
among the culinary plants was, of 

all I tried, the leaft difpofed to con- 
taminate air. 

5 E C- 



be 272 J 

SECTION Xvim. 

Experiments Jbewing that the purefi 

dephlog iflicated air, and the sreat- 

eff quantity, is gaa by Ngee eee 
leaves. 

121. 1 PLACED -in’4 jac eam 

of pump-water the extremity of a 
branch of a vine containing leaves 
of different ages, from the full-+ 
grown to thofe which begin only 
to unfold themfelves. The bub- 
bles appeared the firft in the old 
leaves; and they- broke out gra- 
dually upon the next in age; fo 
that they appeared the lateft upon 

the new-formed leaves. The fame 
proportion takes place alfo in the 

fize of the bubbles, as well as in 

| the 



t. pare Al 
the quantity of the dephlogitticated 2a" 

air obtained from them. _ the two 
airs def- 

122.,4) placed. in,.a, eailon. garter? 

filied with water fome old cr full- 

grown leaves of a vine, and ex-. 

pofed it to the fun from nine in 
the morning till two in the after- 
noon, when a great quantity of very 

pure dephlogifticated air was ob- 

tained, whofejteft was 1.953 1.853 

T2793 55005, 440 13 92553. 

123. I placed in another jar of 

the fame fize a fimilar quantity of 
young leaves of the fame vine, and 

expofed them to the fun during the . 
fame time. I obtained a good quan- 

tn 

tity of fine dephlogifticated air, but - 

lefs, and of an inferior quality, 

than that obtained. from the old 

leayes...;-Its tefi gave 1.97 $:43e8723 

$47 85/3156 8.3 52-3 3:5; 9x30. 

at 2h Ce 

a ~~ 
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Experiments foewing that the’ fun-by 

itfelf, without the afiflance’-of 
plants, does not improve air, but 

renders it rather worfe. 

124. TWO jars, half-full of air 
taken from the atmofphere at the 

fame time, and half-full of pump- 

water, were left by themfelves dur- 

ing four hours, the one expofed to 

a bright fun-ihine, the other placed 

within the houfe, only two fteps 

from a door opening in the garden. 

The air kept in the houfe gave, 

n fix ais erent trials, conftantly the 

appearance of being better ‘than 

that of the jar placed in the fun. 

One meafure of the air kept within 
5 | 5 doors — 
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doors with one of nitrous air occu- 

pied 1.062; whereas that expofed 

to the fun occupied 1.085. 

I muft however acknowledge, that 

this experiment ought to be repeated 

more than once, to put the fact out 

of any doubt. I made it the very 

jJaft day of my ftay in the country, 

and thus had no time to repeat it. 

Gin: S E C- 
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SSE GTO GOIN’ RK: 

Experiments tending to inveftigate 
the moft accurate and expeditious 

way of putting common air to the 
tef, on purpofe to judve of the fa- 
lubrity of any country. 

I HAVE already faid enough, in 
the introduction to the fecond part 

ef this work, of the accuracy with 
which this difficult and important 

inveftigation may be made by em- 
ploying the inftruments of Abbe 
Fontana; but as there is much more 

attention and dexterity required to 

judge with the greateft nicety of 
the degree of falubrity of the at- 

mofpheric air than of any other, 

as the other airs are of much lefs 
importance 
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importance to mankind; I referved 
this article for the laft, not difcon- 

tinuing to purfue my experimental 

enquiries till the book was already 

nearly printed off.  Befides, it was 

but in the middle of September 

that I got the brafs tube, exprefled 

in Fig. I. in which the glafs tube 
or great meafure is fufpended; fo 

that the column of water within and 

without the glafs tube be at a per- 

fect level, which is neceflary to 

obtain a refult conftantly the fame 

with the fame air. This brafs tube 

is a valuable addition to the appa- 

ratus. 

I had before that time made ex- 

periments every day with the atmo- 

fpheric air, placing the glafs tube 

in a cylindrical jar filled with water, 

and lifting up the glafs tube till 
the extremity of the column of 

ey : water 
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water within the tube was-on a level 

with the brim of the’ jar; | always 

taking hold of the g¢lafs tube by 
means of a piece of linen folded 
five or. fix times, and thoroughly 

imbibed with water, to prevent the 

warmth of my hand communicating 

itfelt to the glafs tube. | 

Though | fill think that Abbé 

Fontana’s method of examining at- 

aofpheric air is the moft accurate 5 
yet, as] had it more in view to trace 

nature in the operation of vegeta- 
bles than to examine the degree of 

falubrity of the common air, I en- 
deavoured to abridge this trial as 

much as pofiible, on purpofe to fave 

time. For this reafon, I got at lait 
in the habit of ‘making this trial 
in) the ‘time of a minute or two, 

and found a furprizing accuracy in 

the refult) This mode is in fome 

: degree 
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degree, compofed of.the methods 
ufed by the two moft eminent phi- 

jofophers.in this branch of natural 

knowledge, the Rev. Dr.,Prieftley, 

and; Abbé Fontana. It. is this: I 
let up in-the little meafure as much 

copamon! air as. will, fll it; “after 

which,)),. take Hold of ; its’ brafs 

flider, and keep it under water: ex- 

actly 15 feconds, when I lift it up 

tilt the brafs flider be on a. level 

with the water of the trough, and 

{hut the, flider, to cut off the column 

of air within the’meafure; [then 

invert’ the meafure under water, to 

let. owt all the, air which was . re- 

maining under the flider.’ I let up 

immediately this'meafure of »airsin 

the flarge tube, and fill the, little 

meafure. in the fame manner with 

nitrous ‘air newly made from -red 

copper, in the manner explained -p. 

T 4 iat hee 
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1713 Which being alfo let up in 

the large tube, I begin to fhake 

forcibly this tube in the water- 

trough exactly 30 feconds (begin- 
ning the motion precifely at the 
moment the two airs come into 

contact), and place it directly after- 

wards in the brafs tube, and let it 

ittand thus in the middle of the 

trough for the {pace of one minute, 

pouring continually water upon it, 

to bring the temperature of. the 
giafs tube to that of the water; for, 
holding it in the hand while fhak- 

ing, it receives {ome degree of heat 

from the hand, and of courfe the co- 

lurn of air within is rarified. I then. 

flide the glafs tube up or down 

within the Wan tube, which is filled 

with water, till the two cohimns of 

water come toa level with each 

other, and with the o of the brafs 

meafure, 
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meafure, as is exprefied in the plate 
by BB in Fig. I.. Then I obferve 

with what number of the fcale the 
firft divifion of the glafs tube above 
the column of water coincides, 

which fhews me at once how many 

fub-divifions are remaining from 
the two meafures of airs, or from 

the 200 fubdivifions let up in the 

tube, and thus indicates the degree 
of goodnefs of common air, or in- 

deed of any air approaching in 

goodneis to common air, or being 

of an inferior quality. But this 
method will not do in examining 

dephlogifticated air, as this air re- 
quires more nitrous air to bring it 

to a full faturation. By this fimple 
and eafy method the whole opera- 

tion is performed in three or four 

minutes ; and its accuracy is fuch, 

that frequently in ten trials, made 

with 
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with the fame common and nitrous 
air, the. difference of the refult does 

not; amount too of the bulk of, 

both airs. asm | } 

The different degrees of falus: 
brity. willbe found in general to lie 

between 103 and tog 3: at leaft, I 
found it almoit always to be within 
thefe two extremes :, that lis to fay, 

that.-of the bulk. of the two airs 
the remaining column will be found 

to: occupy between 103 and 109 

fubdivifions. The magnifier ap- 

plied :toi the: brafs;tube (D,. Fig. 1.) 

affifts greatly ‘the accuracy of the 

obfervation. | 3 

This; imple» method conftantly 

fhewed me all the variations in the 

conftitution ofthe, atmofplere, in 

regard to its fitnefs for refpiration, 

which. I could difcover by any other 

method. . 

A giafs 
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A glafs “tube longer than that 

which: T had at hand would bear 

2 larger f{eale, and thus indicate 

with ftill more accuracy the good- | 

nefs of the air: but the two mea- 
furés “of ‘arr’ Jet up’ muft not” fill 
more than one half of the gtafs 
tube, for otherwife it could not be 
fhook in the water without ‘danger 
f fome bubbles of -air coming out 

- it, or 'rufhing in it, by the te 

of fhaking it up and down. 

In the’ works of the Rev. Dr. 
Priefiley, one meafure of common 

air is faid to occupy fometimes 120, 

and even more fubdivifions, which 

is owing to his peculiar method. 
He firft-joins the two airs together 

in a feparate jar, and allows them 
to ftand a certain time to incorpo- 
fate One withthe otiere’” altcr 

which, he lets them up in his large 

tube 



[ 284 ] 
tube exactly divided, and fees at 

once, without any fhaking, how 

much of the two airs is deftroyed. 
If this method is purfued accu- 
rately, and if the fame interval of 
time is obferved between joining 

the two airs and letting them up, 

the refult will, however, be found 

different in different experiments, 

as, Dr. Prieftley makes no {cruple 

to allow. | 
I made a great many experiments 

to find out the reafon of this differ- 
ence; but this tafk I leave to Abbe 

Fontana, who commenced his en- 

quiries on this fubject prior to me. 
I will only relate one of my own, 

which will fhew the reader what 

refult he may expect from his expe- 

riments, though performed in the 

moft regular manner. 
I filled — 
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I filled a jar with common aif, 

and put one meafure of it, with one 
‘of nitrous air frefhly made, in five 
veflels, each of a different diame- 

ter, to incorporate with each other 

without moving them: after an 

‘hour’s time, I let up the airs of the 

different jars into the large tube or 
meafure, when f found that the co- 

lumn of air occupied fo much the 

greater {pace as the veffel in which 

they ftood was of a lefs diameter ; 

_-but none of thefe airs were dimi- 

nifhed near fo much as they were 

when fhook immediately together 
in the way above-mentioned. It 

is very remarkable, that I could 

fcarcely reduce any of thefe airs af- 

terwards ‘to a lefs bulk, though I 
fhook them very forcibly in ‘the 

large tube after I had examined 
them. 

t25.. Phe 
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12¢. The common air uféd ‘for 

this experiment proved to be of 
fuch a degree of goodnefs, that in’ 
fix different trials, made one after 

another in the expeditious manner 

explained, the two meafures occu- 

- pied 1.06, exactly; whereas the 

fame common air with the fame ni- 

trous air, after {tanding an hour in 

the five different vefiels, gave the 

very different refults expreffed in 

P5297. 

By repeating the fame experi- 
ments at different times, the fame 

refult was obtained as to the differ- 
ence of the remaining bulk of airs 
kept {tanding in vefiels of different 

diameters; but there was common- 

ly a difference of fome | fubdivi- 

fions even in the experiments made 

with the fame glafies. 
The ¥ 
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‘Phe bulk of | the 

two airs kept in the 
vefiel of the largett 

diameter occupied in 

the glafs tube with- 

out fhaking 1.10-, 

‘Phat in-‘the 

elafs of the next 

me diameter !"<) ‘Opa 4: 
That in ‘the 

elafs of the next 

diameter TA20—5 

That in the 

following 1. 3igh 
That in the 

glafs of othe” 
fmalleft diame- 

ter of all 1.44, 

And after 

beingfhook 
when  firft 

examined 

in the glafs 

tube, 1.102 

©1635 

1.43 

POS T- 
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POs TS EG RUE Re, 

_ ASTI went on with my expe- 

riments during the whole time this 
book was printing, I continued to 

difcover more and more the fecret 

operations of nature in regard to 
cleanfing our atmofphere. I have 
carefully regiftered in my notes the 

refult of the experiments, which I 
may poffibly communicate to the 

publick in a fecond volume, toge- 

ther with fome more deductions ~ 

which] may draw from my remarks. 

Though Iam obliged abruptly to 
{top my further refearches, I cannot — 

difmifs the reader without acquaint- 

ing him, that, as foon as the warm 

weather began to ceafe, and the 

autumnal colds to fet in (the ther- 

mometer of Fahrenheit being un- 
7 der 

Le 
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der 50 in the, fhade, which had 
been in the time of the other ex- 
periments in’ general between 70 
and 83), the leaves, fruits, and roots 

had loft a good deal of their mif- 
chievous influence upon the cir- 

cumambient air in the night, and 

by day in fhaded places, though 
they had loft nothing of their falu- 
brious power in yielding by day 

dephlogifticated air; but that the 

flowers feemed to have loft very 
little or nothing of their malignant 
effuvia by which they contaminate 

the furrounding airs and that water 
ftanding by itfelf, or with plants in 

it, lofes by the fun-fhine, or rather 

by the warmth communicated to it 
in the fun, the faculty of promoting, 

or rather. of not obftructing, the 

plants yielding dephlogifticated air 3 
but that it recovers almoft to an 

U egual 
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equal degree its former faculty, by 
the coldnefs of the night. Water, 
in which I found ice in the morn- 

ing, and which the day before ob- 
ftructed the leaves in yielding a 

tolerable quantity of bubbles, was 

fo much recovered, when it was 

heated by the fun, that frefh leaves 

put in it yielded air-bubbles very 
brifkly, when the thermometer 

plunged in it was at 37. 

From what has been faid in the 
nineteenth Section, as well as from 

other experiments, Iam more and 

more induced to believe that our 

atmofpheric air is a fubftance of a 

very changeable nature, and that 
it 1s, in common with a great many 
other fubitances, equally lable ‘to 

become worfe, or of undergoing 
a kind of corruption by the.increafe 
of heat; and that this tendency to 

3 - corruption 
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corriiption is checked by the vital 
operation of the plants in the fum- 

mer, and by the cold in the winter, | 

By this obfervation; we may per- 
haps be induced to belteve, that 

thofe countries which are very hot 

in the fummer, and are little or not 

cultivated, as is a great part of 
Hungary and the country round | 

about Rome, are not only expofed 
to have their air contaminated by 

the breathing of animals in it, and 

by the corruption of many other 

fubftances, but alfo by the corrup- 
tion which the air itfelf is liable to 

undergo during the heat of the 

feafon; and which mifchief can 

chiefly be remedied by making a 

fufficient quantity of vegetables 

grow in them, principally trees: 

Draining the marfhes, and prevent- 
ing inundations by keeping the ri- 

2 vers 
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vers within their bounds by dykes, 
and by cutting canals to let out the 
waters, will greatly affift the ope- 

ration of vegetables, which would 
be infufficient to cleanfe the atmo- 

{phere of low countries, without 

this great caufe of corruption, ow- 
ing to marfhes, being removed. © 
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EXPLANATION of the Ficurgs. 

Fig. 1. THE, great meafure,. or | 
great glafs tube, in its fituation in 

the experiment of examining air, 

with the brafs fcale upon it, and 

the magnifier ftuck to the brafs 

tube, on purpofe to adapt accurately 

the firft mark of the {cale to the 

“beginning of the column of air. 

The glafs tube is fufpended upon 
the two brafs rings or gingle (in 
the way the common fea-compafles 

are fufpended) to keep it always in 

a perpendicular fituation. AAAA 

is the brafs tube full of water, in 

which the glafs tube fixed to the 

brafs meafure is fufpended. This 

brafs tube is reprefented tranfparent 
on purpofe to fee in what manner 

U3 the 
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the glafs tube is fufpended in it, 

BB, the brafs {cale of three Paris 

inches divided into-an hundred parts, 

CCCC, the glafs tube or great 
meafure, whofe lower and open ex- 

tremity is fecured by a brafs ferrule, 
D, the magnifier for the more @¢= 

~¢urate obfervation. 

Fig. il. The {mall tube or mea- 

fure fixed in its brafs focket.  @, is 

an elaftic piece of brafs, having a 

pin paffine through a hole in the 

under part of the’ focket, which 

pin is pufhed upwards by the elaf- 

ticity of the piece a, and enters in | 

a cavity on the under fide of the 

flider, made on purpofe to {top it, 

and to prevent the bended fteel 

{pring from forcing the flider en- 

tirely out of the focket. N.B. Ithink 

that this machine may-do very well 
: | without 
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without the bended fteel {pring, 

and therefore I did not put it to 

that which I made ufe of. 

Fig. III. The {mall tube or mea~ 
fure, aath the brafs focket, flider, 

and {prings, all taken afunder to fee 

their fhape. The fcrew ¢ under 

the elaftic piece a, is to be fixed to 

the under part of the fhoulder of 

the brafs focket (at a, in Fig. II.), 
To. ‘fx the: elattic picce-a to 18, 

The pin 4fupported by the piece a, 

and paffing through a hole in the 

under part of the fhoulder of the 

focket, enters a cavity made in the 

under fide of the brafs ilider, when 

this flider is drawn out as in Fig. II. 

and thus {tops its coming out en- 
tirely. 

U 4 Fig. IV. 
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Fig, 1V. The brafs fcale with its 

‘under-piece to be {crewed to it, and 

ferving to embrace clofely, by its 
{pring, the glafs tube, fo as tao be 

fufpended by it upon the brafs gingle, 

exprefied in Fig..V... The infideor 
this under-piece ought to be lined 

with a piece of fponge, on purpofe 
to prefs foftly againft the glafs, 
and to prevent its being fcratched 
by fliding the glafs tube up and 
down againft the brads, : 

Fig. V. The gingle, or the two 

brafs rings, fuch as are ufed in 
common fea-compafies, whofe move- 

able axes act contrary to one ano- 

ther, to give the body fufpended 
upon them every poffible motion, 

and thus to keep it in a perpendi- 

cular line, | 
N. B, 

Se 
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N.B. I keep my tube fufpended 

fimply upon a brafs ring, foldered 

a little way within the brafs tube, 
which does very well. , 

Fig. VI. That part of the under- 
piece of the brafs fcale by which it 

is fupported upon the gingle, 

Fig. VII. ‘The wooden-trough 
full of water, in which the whole 

apparatus is ufed. This trough 

ought to be (in the infide) 2 feet 

long, 13 inches deep, and 17 inches 

wide. The board 4, upon which 

fhe “jars, &c. are placed, ought to” 

be fixed at the diftance of 33 inches 

from the brim; the length of the 

board ought to be about g inches, 

the thicknefs of it two inches. 

The trough ought to be kept full 
of 
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of water except about two inches 
from the brim. 

Fig. VII. The board (expreffed 
by @, in Fig. VII.) by itfelf, and 
inverted. It has two funnels hol- 

lowed out on its under-part, which 

is in this figure reprefented upper- 

moft: the orifices of the funnels 

are reprefented by the two round 

holes, one of which muft be larger 

than the other. aa reprefent two 

oblong incifions to receive the ex- 

tremity of the bendedtubes, through 

which the various kinds of air are 

let up into the inverted jars placed 
upon the board. | 

Fig. IX. A cut of the two fun- 
nels hollowed out in the board, re- 

prefented by Fig. VIII. 

The 
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The reft of the figures are only 

intended for thofe who fhould like 

to engage farther in this entertain- 
ing branch of natural philofophy, 
and to produce thofe kinds of air 

which are liable to be altered or 

abforbed by water. 

Fig. X. A wooden trough to be 
filled with mercury, for fuch ex- 

periments with air as cannot be 
done in water. Many kinds of airs 

are abforbed themfelves by water, 

as is fixed air, and all thofe aérial 

fluids which fhould rather be claffed 

among vapours, as alkaline air, 

acid air, &c. of which an account 

may be {een in: the works of (Dr - - 

Prieftley, and which will foon be 

treated in a more ample manner 

by Abbe Fontana. 
Air 



seo 
Air extracted from fpars cannot 

be examined, nor even obtained, 

but by making ufe of mercury 

inftead of water: for this fingular 
air, which corrodes glafs, is im- 

mediately reduced into ftone by 
the firft contact with water. — 

This trough confifts of two dif- 
ferent ftrong wooden boxes. aa 
is the box containing the mercury; 

it is in the infide 11+ Paris inches 

long, 4 inches and 2 lines deep, 

and: 4 inches and 2 lines «wide. 

The board c is placed at one inch 

and 2 lines diftance from the brim, 

and is 7 lines thick. The orifice dof 

the funnel hollowed out of the un- 

der-fide of this board is two lines 
above the furface of the board. 

This box is placed within another 
larger box equally ftrong, 0664, 

which 

Gena 
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which ferves to receive the mer- 

cury fpilt by moving the veffels 
in the ae box. 

Fig. XI. The board: (reprefented 
by ¢ in Fig. X.) of the’ box con- 

taining mercury, reprefented in a 
as it is fixed in the box; and in-— 

verted in 4, on purpofe to fee the 

funnel hollowed out in the under- 
fide of it. 

Fig. XII. A fection of the board 
of the box (reprefented by Fig. X. 

c), on purpofe to fhew the form of _ 
the funnel, and the manner of fix- 

ing this board in the box, by let- 

ting its floping edges in a groove 
cut out in the fubftance of the box, 

fo that the mercury cannot pufh 
it up, but that it may be taken 

out at pleafure. 

Fic. Xill. 
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Fig. XIII. A kind of forceps of 

tongs, to receive the necks of dif> 

ferent veffels, in which air is to 

be extricated by heat. It is fixed 
by the {crew to the brim of the 
water-trough, or to the box of 
mercury; and the neck of the glafs 
veffel is fqueezed between the two 
branches by means of the moveable 

ring, by which they may be more 

or lefs {queezed together, according: 
to the fize of the neck of the glafs. 

This inftrument is very ufeful for 

different operations, which, without 
“its help, would require an affiftant 

to hold the glafs to keep it from 
- falling. 

INDEX. 
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*.* p. refers to the number of the Pages; and exp. te- 
that of the Experiments. 

A 

4c IDS, mineral acids convertible into one another, 

p- 120. 

i thiops mineral, method to make it readily, p. 121. 

Mir isa very changeable fubftance, pe 107.. May become 

afolid body, and vice verfa, p, 111.—Bad air is cor- 

reed by plants, p. 63.—How it exifts in bodies, p. 

122.—Phlogifticated or bad air fpecifieally lighter than 

common air. Final caufe of it, p. 52, 65.—How to 

examine common air, p. 155, 276.—How to examine 

dephlogifticated air, p. 159.—Cautions to be. obferved 

in the experiment, p. 161.—Why the refult of this 

experiment is incon{tant, and how to make it conftant, 

p- 284.—Air bubbles, fee Bubbles. Air of our hin 

examined, p. 129. 

Apples contaminate common air, exp. 81, even in the 

fan-fhine, exp. 82, 86.—Air of them examined, p.- 

115; 
Apple-tree, the air of its leaves examined, exp. 16, 1g. 

Aquatic-plants, their dephlogi‘ticated air examined, p. 

42, exp. $, 54. Have particular faculty of correct- 

ing bad air, p. 40. 

Arteo 
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Artemifia Pontica, its air examined, exp. 14. 

Artichoke, air yielded by their leaves in the night exae 

mined, exp. 37. 

Afthmatics, what climate beft fer them, p. 143. 

Atmofpkere, its degree of falubrity is very variable, p. 

107 and feq. At what time of the year the pureft, 

p- 141.—The exact degree of its falubrity can be ex- 

amined, p. 107 and feq. 125.—How to examine it, 
Pp. 97, 108. 276.—Erroneous judgement of fome about 
its degree of falubrity in a given place, p. 126,—The 

caufe of its variability examined, p. 126. 

Atriplex vulvaria yields dephlogifticated air by day, exp. 
64. 

Autumn, the difpofition of the air in autumn, p. 142. 

Autumnal cold checks the mifchievous influence of vege- 

tables by night, p. 288.—But not of the flowers, p. 

289.—Does not interrupt the beneficial influence of 

vegetables by day, ibid. 

B. 

Beans. The leaves of this plant yield by day dephlogifti- 
cated air, exp. 7, and phlogifticated air by night, 

exp. 38.—Their faculty of mending bad air by day- 

time, exp. 41. and of contaminating good air by night, 

exp. 40.—The Beans themfelves yield in the fun an 

air worfe than common air, p. 60.—Their remarkable 

faculty of poifoning common air by night, and in the 

fhade, p. 61. exp. 87——go. Their deleterious effect 

is checked by the fun-fhine, exp. 87. 

Becabunga, its dephlogifticated air examined, exp. 5.— 

The air of the roots examined, exp. 74. 

Berries, 



IN DE X. 

Berries, black-berries, their effec upon common air, exp. 8¥. 
Branches of trees, as far as covered by common bark, 

yield an air approaching to common air, exp. 93. 

Brown, Profeflor. His experiment of rendering mere 

cury malleable, p. i12. 

Bubbles, the wonderful variety of air-bubbles in different 

plants, p. 17 —Leaves die when the air bubbles are 

fhook off, p. 71.—Sentiments of Mr. Bonnet on the air- 

bubbles of leaves, p. 4.—Sentiment of the author, p. 

§.—The fecond crop of air-bubbles contain finer air 

than the firft, p. 71. 

Cc. 

Cabbage, does not much infect common air at night, 

exp. 120. 

Camomile plant, its power of correcting bad air, exp. 53. 

Camphire tree, its air examined, exp. 12. 

Cacutchouc, ufeful in the experiments on air, p. 17 Te 

Caprifolium, its peculiar manner of yielding dephiogifti- 

cated air, p. 17.—Its flowers contaminate common 

air, p. 57. 

Cateputia. See Euphorbia. 

Cedar of Lebanon, its falabrious air by day examined, 

exp. 13-—Its faculty of contaminating good air by 

night, exp. 42. 

Licuta virafa yields dephlogifticated air by day, exp. 64« 

Cimate, how to diftinguith the bef, p. 143. 

Confumpticn, in what climate to be cured, p. 143. 

Cold checks the general caufe of corruption, p. 142. 

Checks the mifchievous influence of vegetables upon 

x air, 
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air, p. 288. but not of flowers, p. 281.—Does not ob= 

firu& the vegetables yielding dephlogifticated air, ibid. 

—Checks the corruption of common air by itfelf, 

Pp. 290. 

Cyftus Ladanifira, its air explored, p. to. 

Cultivation, neceflary to keep the atmofphere wholefome 

proved through the principal part of this work.—Ex- 
amples to prove this afiertion near Rome, near the Lacus 
Pontinus, and in Hungary. See thefe words. 

. D. 

Death, to what caufe fudden death fometimes owing, 

P. 51. 49+ 55+ 
Deph ogifticated air. ts mature, p. lvyiii—Is heavier 

than common air.—Final caufe of it, p., 52.— 

How to examine it, P- 1$9.—How to obtain ig 

from plants, p. 14.10 what manner it oozes 

out of the leaves, p. 17-—Its different degrees of good- 

nefs, exp. 99—101.—Undergoes a tranfmutation in 

the plants, p. 25.—That which is yielded by the green 

vegetable matter exammed, exp. 102.—That from red 

precipitate examined, exp. 102.—New method of pro-. 

curing it at a cheap rate in any quantity wanted, 

p- xiv. 

Didamnus Albus. See Fraxinella. 

Difeajes, new method of curing many, Pe xlvil. 

E. 

Elafic Gum. Its peculiar attraétion to itfelf, p. r71— | 

bottles of this fubftance ufed for producing nitrous and 

inflammable 



INDE X. 

inflammable air, ibid.—Ttbes made for it, ibid.—Is 

corroded by nitrous acid, p. 172. 

Eim-tree, the air it yields in. the fun examined, exp. 27, 

_ 29.—The air it yields in the fhade, exp. 49.—Its air 

of the day and the night together, exp. 52. 

Eudiometer, See alfo Tef.—Detcription of it, p. Ix. 

—That of Abbé Fontana deferibed, p. 153.—The 

manner of ufing it, p. 155.—Neceflary cautions in 

ufing it, p. 161.——Its effects demonttrated, p. 125.—8 

The author’s method, p. 278. 

Exuphoriia, peculiarity of its air-bubbles, p, 18. 

Explofive air, produced by the vital action of the plants 

from inflammable air without the admixture of refpir- 
able air, p. 106. exp. 267. 

F. 

Filberts contaminate common air, exp. 79. 

Final caufes of the operations of nacure indicate the ex- 

iftence of a God. p. 139. 

Fixed air, what: p. lviii.—It does not exift as fach i in 

vegetables, p. 113.—Is thrown out by the lungs, p. xlvi. 

Flawers, their remarkable powe: of contaminating com- 

mon air «qually in every fi.uation, p. ¢5.—They yield 

poifonous air by night ad by day, and poifon ordinary 
air, exp. 6:—>o.—Danger trom them, p. 56.—Their 

virulent etfect not checked by the fun, p. 56. nor by 

cold weather, p. 288. 

Fluids, whether any naturally fuch exitt ? p. 112. 

Fintanc, Abbé. Excelience of his Eudiometer, p. Ix. 
His experiments upoa the air of watcr, p, 128.—His 

new dilcovery of procuring dephlogifticated air in any 

quantity wanred at a cheap rate, p. xlv. 
Fraxinella 
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Fraxinella exhales inflammable air, p. 146. 

Fruit. All fruits have a poifonous exhalation by day 

and by night, p. §8.—Poifon common air at all times, 

p- 58. exp. 75 —g1.—Their noxious effect greater than 

that of flowers, p. 59.—Their deleterious effe& che: ked 

by the fun, p. 60. and by cold weather even in the 

night, p. 288. exp. 87.—Effe& of the light upon “— 
p- 88. exp. 82—~87. 

Fulminating air. Inflammable air from metals rendered . 
fuch by plants, p. 106, exp. 267. 

G. 

God. His exiftence deduced from the contemplation of 

nature, p. 140. 

Grafs. Its air of the day examined, exp. t.—Its air of 

the night examined, exp. 36.—Contaminates common 

air by night, exp. 39.—Its air of the night and day 

~ together examined, p. 51. 

Green Vegetable Matter, where to be found in abundance, 

p- 9!.—Difcovered by Dr. Prieftley, p. 89.—lts na: 

ture inveftigated, ibid.—Serves as an index of the rea- 

dinefs of leaves to yield dephlogifticated air, p. 81. 

1Be 

Hales, (Dr.) his difcoveries on air, p. 111. 

Heat {poils the air of vegetables, p. 11§.— Even that of the 

fun {poils air without the affiftance of vegetables, p. 274. 

—The degree of heat at the time thefe experiments were 

made, p. 288.—Is by no means the caufe of plants 

yielding dephlogifticated air, p. 28. but rather ob- 

ftruéts this operation of the vegetables, p. 292. 
§ Helmont, 
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Helmont, Van, his gas /ylueftre, ps 112. 

Hemlock Water. See Cicuta. 

Lippomane Mancinella, See Mangeneal-tree. 

Hot-boufes, air of, is offenfive, p. 49. 

Honey-fuckle.. See Caprifolium. 

Hungary, why its plains are unwholefome, p. 148.—How 
to remedy this evil, p. 291. 

Hyofcyamus yields dephlogifticated air by day, exp. 61.— 

its effects upon common air, p. 65.—Its remarkable 

quality of contaminating common air by night, exp. 

43, 44.—Is checked by cold weather, p. 289. 

I. 

Inflammable air, what? p. liv.—Effect of plants upon 

it, p- g & feq. exp. 103-~118.—Is changed by 

plants into fulminating or explofive air even by night, 

p- 106.—Is produced by Fraxinella when in flower, 

p- 146.—Extricated from food in our inteftines, p. 

118. 

Inflammatory D feafes, new method of curing them, p. xlvi, 

Lateftines, what air they contain, p. 116. 

Inundations, to be prevented, p. 291. 

Funiperus Virgineana, its dephlogificated air examined, 

exp. II. 

L. 

Lake Pontine, why its air is dangerous, p. 147. 

Lamium Album, its natural air examined, p. 26.—Its 

dephlogifticated air examined, exp. 3. 

¥ Laurocerafus. 
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Laurocerafus, its air by day, exp. 62.—Its air of the day 

and the night together, exp. 55.—Begins late in the 

day to yield dephlogifticated air, p. 20.—Its parti- 

cular nature, p. 20.—Is one of the moft terrible poi- 

fons, exp. 62.—Contaminates common air by night 

lefs than fome other trees, exp. 119. 

Laurus Camphorata, its air examined, exp. 12. 

Leaves. Sentiment of Mr. Boznet upon the ufe of them, 

p. 3-—Microfcopical obfervations, ibid.—Their ufe 
to the tree, p. 2.—To the fruit, ibid.—Abforb 

moifture from the air, ibid.— Their general properties, 

p- 5 & feq.—Their particular properties, p. 17—38.— 

Expofe their varnifhed furface to the fun, p. 8.— 

Yield dephlogifticated air by day, p. 41.—Yield poi- 

fonous air in the night and in the fhade, exp. 30, 44, 

47.—This effect checked by cold weather, p. 288.— 

Their natural air is common air, p. 25.—They yield 

poifonous air by the warmth of a fire, p. 27.—Full- 

grown give better air than young ones, p. gs. exp. 

122, 123.—Reafon of this phenomenon, p. 97.—Dead - 

leaves yield no dephlogifticated air, p. 37.—Kept in a 

room, whether hurtful? p.50.—They die foon when 

the air-bubbles are fhook off, p. 71. and why, p. 74, 

—-Their prolific nature in yielding air-bubbles, p. 72. 

—The moft part of dephlogifticated air oozes out of 

their under-furface, p. 209.—In fome out-of their 

upper-furface, ibid. 

Lime-tree, its air by night, exp. 37.—Its faculty of fpoil- 

ing common air by night, and correcting it again by 

the day, exp. 50. 

Lemons contaminate air, exp. 78—83. 
5 Light 
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Light. See Sun. 

Lobelia Lougiflora, its dangerous exhalations, p. 145. 

M. 

Magellan, Mr. de, his Eudiometer. See the word Eugt- 
ometer in the explication of the terms. : 

Malva, nature of its air-bubbles, p. 16.—Begins early in 

the morning to yield air, ibid. 

Mangeneal-tree, its dangerous exhalations, p. 145. 

Marfoes to be drained, p. 2yt. 

Medicine, great defideratum in medicine obtained, p. xlvi. 
Mercury gives the beft nitrous air, p. 170,—-May be ren- 

dered malleable, p. 112. 

Metamorphofis of air, p. 116.—Of bodies every where 

obvious, p. 118. 

Mufiard plant, its power of fpoiling good air by night, 

and correcting it again by day, exp. 59, 60.—Effect 
of its roots on common air, exp. 73. 

Mulberries. Remarkable power of contaminating air, p. 
61. exp. $4. 

N. 

Nofturtium Indicum, its peculiar manner of yielding de- 
phlogifticated air, p. 18.—Its remarkable property of 
yielding good dephlogifticated air, p. 42.—The qua- 

lity and quantity of its air examined, exp. 30, 31, 32, 

34 
Nettle, its remarkable quality of correcting bad air, exp. 

57° 
Y2 Night, 
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Night, the caufe of plants evaporating bad air and con- 
taminating common air, p. 47. exp. 36—5 5.—Danger 

of keeping plants in a room at night, p. 67. 

Night-/bade gives dephlogifticated air by day, exp. 63.— 

Spoils common air by night, exp. 43. 

Nitre, its component parts, p. 118.—What quantity of 

dephlogifticated air it yields, p. 118. 

Nitrous acid yields diiferent kinds of air, p. 117.—Its 

wonderful effect upon metals, p. 121. 

Nitrous air. What? p. lii—A teft of the goodnefs 

of refpirable airs, p. g7—108.—But fails in fome in- 

ftances, p. 99 and feq. exp. 110—115.—This already 

difcovered by Dr. Prieftley, p. lii—how to produce it, 

p-170.—Its inconftant quality is a great fource of 

errors in examining air, p. 169.—This difficulty over- 

come by Abbé Fontana’s method, p.173.—The the- 

ory of this, p. 174.—The beft manner of getting it of 

a conftant quality. p. 170—279.—Why, in the me- 

thod ufed by Dr. Prieftley, the remaining bulk of the 

two airs is greater than in the abridged method fami- 

liar to the author, p- 285. 

Nymphza Alba, its air-bubbles, p. 16. 

O. 

Oak, its peculiar nature in yielding air bubbles, p. 18. 

—lIts air by night, exp. 37.—Its air in the fhade, exp. 

47-—Its faculty of eontaminating common air by 

night, and correting it again by day, exp. 50.—Does 

not infect air fo much as fome other trees, exp, 119 

—But fometimes much more (perhaps in very warm 

weather), p. 205. 
Ola 
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Old Age. If advantageous for old People to fleep with 

“young, p- 135. 
Orange-trees. ‘Their danger if kept in a room, p. 67. 

Pavfley, its air-bubbles, p. 20. 

Pepper-mint, its faculty of fpoiling common air in the 

fhade, exp. 45.—Its remarkable faculty of correéting 

bad air, exp, 56. 

Peaches poifon common air, exp. 75-—77- 

Pears {poil common air, exp. 80. 

Perficaria urens, its remarkable faculty of correcting bad 

4 

air, p- 40. exp. 58.—Its air of the day and the night 

together, exp, 54.—Its remarkable quality of poifon- 

ing common air by night, p. 205.—Its power of chang- 

ing inflammable air, and to make it explofive, p. 100 

& feq. exp. 10, 107, 110, 111, 118. 

Perfpiration of air from our fkin, p. 129. 

Phlogifticated air. What? p. lv. bili 

Plate explained, p. 293. 

Plants yield dephlogifticated air by day, p. t4—41. and 

bad air by night, p. 47.—Their power of correcting 

bad air, p. 62.—Their power of improving common 

air, p. 6z.—Thrive better in foul air, p. 62,—The 

reafon of this, p. 64.—Do not correct bad air by night, 

CXp. 57+ 

Poisonous plants yield dephlogifticated air, p. 222. 
Z Poutine 
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Pontine lake. Why dangerous, p. 147.—How to correc&t 

it, p. 291. 

Potatoe leaves. Their air, p. 26.—Their faculty of con- 

taminating good air by night, exp, 43.—Yield bad 

air by night, exp. 37. 

Priefilzyy, the rev. Dr. his difcovery of the dephlogifti- 

cated air, p. xix.—His difcovery of the Eudiometer, 

p. lx.——His difcovery of the dephlogifticated air from 

water alone, p. 22.—His difcovery that plants thrive 

better in putrid air, p. xxill. and p. 62.—That air of 

hot-houles is unwholefome, p. 50.—That a rofe con- 

taminates air, p. 55.—Hs fentiment upon vegetation 

in regard to air, p. xxiv. ‘ 
Pringle, Sir John, his difcourfe, caufe of the author’s 

purfuing the object, p. xvi. 

Putrid difeafes, new method of curing them, p. xlvi, 

R. 

Rafberry forub, peculiar manner of yielding dephlogifti- 

cated air, p. 19. 

Refpiration, if plants have organs of refpiration, p. 34. 

In what manner it contaminates air, p. xlvi. 

Rome, why its air unwholefome, p. 146. 291. How to 

remedy this mifchief, 291. 

Room. Effet of plants kept in a room, p. 67. Effect 

of atree ftanding near the windows, p. 144. 

Roots. All roots contaminate air, few excepted, exp. 

. 737-74) P- 53-—Abforb inflammable air, exp. 116. 

The 



BN» Dt. EX, 

‘The bad eff of roots is overbalanced by the plant, 
p: 54.—Their deleterious influence upon the air 

checked by cold weather, p. 288. 

Rufoes. Their faculty of correcting bad air, exp. 58. 

Air of their roots examined, exp. 72. 

5. 

Sabina yields dephlogifticated air by day, exp. 64. 
Sage. See Salvia. 

Salvia. Its natural air is common air, p. 26.—lIts air 

by night, exp. 37. 

Schoalmafterss A vulgar error among them about the 

wholefomenefs of breathing the evaporation cf young 

people, p. 134. 

Sick perfons. Danger from keeping green branches or 

plants in their room by night, p. ¢1. 

Shade. Plants yield bad air in the fhade, exp. 36. ¢5. 

Skinz. Air from our fkir is continually difcharged by 

way of an infenfible perfpiration, p. 129.—How it 

iffues, p. 130.—-lts nature examined, p. 133.-—-How 

to collect it, p. 130.—I1s of a poifonous nature, 133, 

134.—-Not. better from young perfons, p. 134.—Ie 

is mixed with atmofpheric air, p. 135. 

Sparrs. Air of Spars corrodes glafs, p. 122.—Is 

changed into ftone by the contact of water, zézd, 

Spring. Difpofition of the atmofphere in the fpring, 
Pp: 1426 

Z, 2 Spurges 
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Spurge. See Euphorbia. 

Stalks. Green ftalks yield dephlogifticated air, exp. g2. 

Strawherry leaves, peculiar manner of yielding dephlo- 
gifticated air, p. 19. 

Sav. Its light is the productive caufe of the dephlogifti- 
cated air from plants, p. 28.—By no means its 

warmth, p. 21.—Contaminates air by itfelf, without 

the affiftanee of vegetables, p. 274. 

Ts 

Tobacco yields dephlogifticated air, exp: 9. 64; 
Taxis. See Yew-tree. 

7c. The nitrous teft for examining air, found out by 
Dr. Prieftley. See the words Priefley, Nitrous air, Air; 

Atmo/phere.—Reafon of the different refultsin putting 

the fame air to the teft; inveftigated, p. 284. This 

difficulty remedied, 281. 

Thermometer, at what degree it ftood during the time thefe 

experiments were made, p:°288. 

Thiftle, its air, exp. 6. 

Tranfmutation of ait, p. 116.—Of bodies every where to 
be found, p. 188. 

Trees, What trees to be planted for the wholefomenefa 

of acountry, p. 93.—Unwholefome, when growing 

in a fmall.place, p. 144. 

Tufeany. Why its air very wholefome,; p. 1475 

Vegetables. 

nen So 
; 130" 
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V. 

Vegetables. See Plants. ‘Theory of their effe& upon air, 
p- 74.—Abforbe air, p. 77.—Principally dephlogifti- 

cated and phlogifticated air, p. 78.—Yield dephio- 

gifticated air only from their leaves and green ftalks, 

€zp. 92, 93.—Principally from the under part of the 

leaves, p. xxxvie and p. 20.—At what time of the 

day they begin to yield dephlogifticated air, p. 44. 

79.—Their natural air is common air, p. 25. which 

is changed into fix different kinds of air, according to 

the different operations it undergoes, p. 115. exp. 

305.5 5.—Render common air pojfonous in the dark, 

P- 102. 105. exp. 44. 

Vegetation has nothing to do with the plants yielding de- 
' phlogifticated air, p. 44. 

Vienna. Its plain in want of tree, p. 148, 

Vine. Itsair, exp. 4-122, 123.—Does not much infec& 

common air at night, exp. 120.—Its remarkable fa- 

culty of correéting bad air, and of rendering in the 
day again wholefome the air which was contaminated 

by it at night, exp. 50. 58. — Peculiarity of air- 

bubbles from the leaves, p. zo. 

Vitriolic acid. Its effect upon iron, p. 120. 

Vulvaria. See Atriplece 

Water. 



TON? D1 Ej Xz 

W. 

Water, The nature of its air invefligated, p. 2a; 

Yields by itfelf dephlogifticated air; p. 22.—Is 

changeable into dephlogiftigated air, p. 90. 128. 

Pump-water obitruéts the leaft the dephlogifticated air 
oozing out of the leaves, p. 83.—Effect of boiled water 

upon plants, p. 85.—Effect of diftilled water, of 

river, and rain water, exp. 24:—Of water impreg- 

nated with fixed air, p. 84. exp. 98.—Water warmed 

by the fun lofes its power of promoting the production 

of dephlogifticated air from plants, p, 289, p. 239.— 

But this faculty is again reftored by cold, ibid. 

Water-pepper. See Perficaria urenss 

Walnuts contaminate air, exp. gt. 

Walnut leaves. The quantity and quality of their air 

examined, p. 35.—Their air in the fhade, exp. 46. 

Very apt to contaminate common air in the dark, 

exp. 119.—But mend it again by day, exp. 50. 
Willew leaves. Their air, exp. 2. 20. 25, 26. 284 

Their air in the fhade, exp. 48.—Contaminate com- 

mon air by night, and mend it again by day, p. 50. 

Wind may perhaps affe&t the falubrity of air, p. 35. 129, 

Winter. Vts cold checks the general tendency to cor- 

ruption of different fubftances, p. 142.—and even 
that of the fubflance of air itfelf, p. 290. 

Yew-tret, 
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We 

Yewetree, or Taxis, its air by night, exp. 37. 

Young Perfons. if wholefome for old people to fleep 

with young, p. 134. 












