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An account of the increafe of Weight in Oyl of Vi-

triol expos'dto the Air. _

Ince the Excellent Mr. Boyle has made the 4r a Sub-

je€t of his Obfervations, the Learned World is {uffi-
cently taught how vaft afhare it has in producing many
effeéts, which Philofophy never fo much asdream’t of be-
fore; and if, upon the hint experiment has given us,
we refleCt on the infinite variety of fleams conftantly
emitted from all {forts of Bodyes into the Atmojphere,
which are there diffolv’d as it were in 2 common Men-
fruum ;s we have reafon to cxpecttherein particles e-
nough of all fbapes, fizes and motions fit and proper to al-
ter the texture, diminifb or increafe the Bulk and weighe,
of almoft any bedy expos'd to its action.

Astothe Increafe of V¥ ight (the bufinefs in hand ) we
know how bodies Rob'd of {ome conftituent parts by fire
( as quicklim- and all calxes ) flacken and greedily zmbibe
fomething from the #7r; and the like is obferv'd in the
caput mortuum, of Sa't, Nitre, Alum and Vitriol. On the
fame {core all fixz Salts run into afluid per diliguzum;
Tis the #r, that in feven years fully reimpregnates the
earth heap’t up in thethade whence Nitre was before ex-
tracted ; tis the 4r that caules the Efflorefience of Marca-
fites and Vitriol-flones ; tis the Air that by its acid turns
the lead of old buildings intoCeruffe, which without doubt
increafesin VVeight, ( as that made by fire does ) which is
afferted to be at the rate of fix or feven pouund in an
hundred. The fame Growth of Metals feem to ackuow-
ledge the fame origine, and there are none (Goldst ‘e'f not
excepted ) but what Agrico'a, Gerhardus and forme o-
ther Metallick VViiters obfetve to have inereas’'d confide-
rably by the free accefle ot Air to'the Shaft's and Grove's;
and the very heaps of Rubbsfh wall'e from Tin Oar's here
in England have within the memory of man, nayin 1oor

12 years been wrought over again with great advantage:
10y,
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now though we muft perhaps acknowledge in fome of
thele Inftances, that the particular Seminal principle {pe-
cifies thefe new aquir'd parts; and determinately makes
them Mineral or Metallick of the name ard nature of
the Masrix into which they are received, yet this is
certain; the addition of werght is owing to a Subftance
communiecated by the Air. Inflances of this nature con-
cerning the growth ot Lead, Iron, Tin, Silver and Go'd
with the Increafe of other bodies are fuccin&'y colleéted
and with his wonted Sagacity remarkt on by Mr Boyle in his
tracts on that fubject. So that the Increafe and attraéfive
powerof Solids is a Theme already fairly cu'tivated and
put beyond queftion : But that ZZgzidr fuch asfcem Satu-
rated with their own moyfture thould neverthe'efs imbibe
more from the Ar is not mentioned by any Author I
know of, except the aforefaid Learned perfon, who in his
Tra& of Aerial magnets advices tryals upon the lrguid pre-
parations of Vitriol: 1have heard indeed fome Druggifts
have accidentally taken notice of this encreafe in 0/ of
Vitriol, (‘and perhapshave improv'd it to their own gain
though tothe detriment of the buyer, ) but the obferva-
tion never was profecuted with any method or certain ac-
count how much the faid Increafe was, and what the [ub-
ance, gain'd.

The Induftrious Chymift Mr. VVhite our Univerfity O-
perator, having a Viel of thatliiquor unffopt and conftant-
ly running over, firlt gave occafion to the following notes:
but fince from thence no true eftimate of the juft /ncreafe
could be co'lected, 1 hope it may not prove altogether un-
grateful to the Curious to give you, in anfwer to your
requeft, what has occur'd more particularly on this {ub-
ject,and T do it the more readily bzcaufe the R, S. have
thoughtit a thing not zo /itzle for the prefs.

On the ninth ot No. 168 3. ThreeDrams of 0y/ of Vitriol
fo far Dephlegm’d as to burn or Correde a ftrong pack-
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thred affunder, was expos'd to the Air in a Marmalade
Glafs of three Inches Diameter, and plac't in a nice
pairof Scales, in a Room where no fire nor Sun came;
Its Increafe for 7 natural days divided by /lefs portions of
tine was according to the following Table,

ATABLE
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D. Hour. Gain. S}f’ace Weath, Wind. Sum of .Natural
ime. gain‘ Day
9 pr”l.’zDr. oSer. 00T H. [ Soutber- Dr. L/L'r~ Gr T
I ngm. gain 0 furc 19| 6 ’:fgl'r,:’& {}'. I O 8| 1.
10| $mat. I 120 9 winty, IN. We-
[ Imat. o 8 3 'rP:amy Meorn. ﬁer(y.
5 pom. o 9|6 (e ;
— o Pam. o 18 6 xtarlwht Cold. Dr_ Ser. Gr_
d
It 8 mat. I o7 9 v}‘?:‘ill(“jihtMOrn. N VV. lo) 2 xg 2.
11 mat.| © 4/ 3 ImMilddrywea-
y/:om. o 9 6 ! ther. , —
"~ |t1pom.fereo 10| 6 %zvsiiddry N, V. \Dr.Ser. Gr. 4
12 Smat. o 17 9 icicn{r Mo:n. Nortb. 0 I 19' 3 1
rofty, -
ttmat| o 5| 3 0 N. more
{ Overcalt
spomi o 7{ 6 | s
! Z]Jom, o 6 6 ’Cloudy Rain yygjfgr_ ser. (Ir’ N d
138mat. o 9 1|9 b . I 37 4.
11mat. o 3 3 'Cloudy mild. S0t h-
spom) o sil 6 t weft. I
- 11 pom, o 6 6 Clondy moit ggutb_ Ser. Gr. ,
th
14 Xmat‘ [s) 3 9 Cloudy mifty e&lﬂ. o g 5.
11mat, o 2% 3 ;‘“‘“’ Seuther.
lery warm.
M pom.) o 14 6 ey Wam. [y, -
\1 1])07)1. 0. 2 g v k,ud\. unuu-wore Soutl)) ser. Gr. th
s Emar] o 6|5 plm lmbEep o 15| 67
lLimat, fe) 3 3 ;(,loudy moift. 'fforlc “(M’utb
spom o 4| 6 Uearcoldin faitedy., | ,
Tigom) o ar 6 byl ibefler- S Gr
: ° P3 old lou’y . 1 t
[6: 9mat o '9 Io butcold /}’- o 17 7 .
i Cinudy wWindy :>'aut/7-
11mat. o 2 2 Gloudy very y
s mat. o 2|6 t‘mld Lt
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From the16™. in the fucceflive fpaces of twenty four
hours, each gaind one of the number of Grains fol-
lowing, asthe 8. natural day gain'd 13+, the next 12,
9,756 5- 55 4% 353> 3> 3, 4> 3.(December)s, 4.4, 4, 3, 3, &c.
ftill irregularly decreafing till the liquor was fatiated.

But thefe feven days, here {pecified in the Table, con-
taining all the confiderable varicty to be obfervd in
this bufinefs, it would be fuperfluous and impertinent to
trouble the Reader with any longer Diary, which was
kept to the 4. of Fanuary 168 when the Increafe in
24 hours amounted {carce to balf agrain, and probably
had the weather been then dry, it might have been none
atall, orrather the liquor might have /off what before it
had gaén’d ; as 1fhall obferve by and by to fome other
purpofe. But whatis obvious to difcourfe upon the whole,
relates either to the Manner, Caufes, Subftance, %antity
and Téme of the Increafe, or to the Ve that may be
made of theexperiment in order to the difcovering of
the changes in the Air.

As to the firft, the more our liquor was Saturated, the
[ s wasits dayly increafe, though not gradually lefs by
an even defcent each day, but{ometimes 2 or more na-
tural days together it was exactly the fame, a day or two
after /e/s and then again more the next day following ac-
cording as the liquor ftood affe¢ted by the heat or cold,
drynefs or moifture of the weather,the differing time of
the day and quarter of the Wind.  Thus upon the view
of the whole Diary of almoft two months; it appear’d, the
increafle wasmore ina Moift, Rainy, Mifty, and Snowy,
but /efs 1n a Frofty, Clear, and Dry Seafon, as alfo was
more in a Cold than in a Warm Air.

When the Wind was Northerly or Eafterly the gain
was lefs cateris paribus than when Southerly or Wefter-
ly, and was lefs in the day than inthe night,

The primary caufe of this Phenomenon feems to be the
Bdotfture of the Air, which our liquor ( a potential fire)

1im-
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imbibes as greedily, as afual fire does the pabulum of Ni-
tre, yet we muft allow that all the othet Circumftances
of Seafon jult now mention’d have each their parti-
cular influences in diverfitying the quantity of the In-
creafe. 'Thus itappeats in theTable that beat alters the pro-
grefs of increagng: For on the fourteenth day of
November from 1t mat. to 11 pom. ( at which time
fpecially towards night ) a very unufual and troublefome
heat in the Air was complain’'d of by feveral here in Ox-
ford ) in twelve hours the gain was only three Grains
and }, whereas in the like time precceding ‘twas 10
Grainsand !, and in that jult following ¢ Graius.

Neither indeed can any thing otherwife be expected
from Fleat, fince thereby the Moiftare might rather be
exhal'd; orat leaft might be {fufpended, agitated and in~
timately mixs with the fubftance of the Air, and conde-
quently not {o cafily be Arrefted and Entangled by the
furfage of the Liquor, as when the Air is lefs hot. How
ever allowing the effeé of this anomalous accident at a
time of the year when /leaff expected, and confidering
that moft commonly Heat keeps cven pace with the Sea-
fonof the year,depending as to its temper for the moft
part on the Nearnefs or Remotenefs of the Sun s we may
fately’ conclude Moifture the cheif and only caufe of the
Increafe of Weight ixv 0yl of Vitriol, fince'in Dry, Clear
weather-it conftantly increafes /Jefs then in Moiff and
Cloudy, the circumftance of [Heat or Cold remaining the
Jame in both.

But thiswill be clearly evinced by anenguiry made into
the nature of the fuhfance gaind,  with the Increafe of
Weight, Lor by theordinary wayesof tryal itappeard
the Atmofphere afiorded our liquor nothing befides {ome
of its marry particles, wherewith it always abounds, but
more efpecially 1srcady topars with in Mozt weather.

The Air without doubt has great viriety of different
Szbftances floating jn it, whereot fome particles d(?i ad-
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here to this, fome othet fort to that body, according as ei-
ther is peculiarly difposid to recetve'one fort rather than
another. 'Thus the Mortar in the Joiuts of old Walls
and Vaults from Corpufcles attraited from the Air,
Sprouts out and frames a'peculiar kind of Salt. 1 have
known a Deal Shelte moiften’d only with. the Liquor of
fixt nitre, frofted over with Chriftals of a perfe& inflama-
ble nitre by regaining the proper acid from the Air, all
one as if fo much Spirit ot nitre had been pour'd on the
faid Liguor; 1havefeen a VZol half fill'd with 0y! of Tar-
tar per: deliquium (by being left open to the Air,) befeta-
bove the Liquor with peculiarly figur'd Gryftalls, and at
the bottom were flat Chriftaliz’d plates of a Salt which
without flame crackled ona live Coal and left bebhmd a
Calx much like Dr. Lyfters nitrum Calcarium. And tis well
known Colcothar of Vitriol reimpregnated by the Air, will
by a frefh diftillation giveyou its proper Aid as at firft.
Now upon fuch hints as thele, fome (fond of the do&rine
of Alcali and Acid) might perhaps expec, fince diffe-
ring Bodics of ‘an Alcalizate nature do thus regain their
proper acids, that vice verfa even this moft actd Liquor
Oyl of Vitrielallo might find its Alcalizate affociate inthe
Air, from which the vielence of fire had before driven it,
but we could difcover no fuch matter ; the zaft of our
augmented Liquor was{till purely acid and only weaker
thanbefore, whereas it would have been Saltifb had an
Aleali been combin’d with it, and itsceloxr from a decp
reddifh, became limpid, all oneasif the lire quantity of
fair water had been mixt; but to be more certain in
this point I diftill'd off the new garnd Subftance , at firft
it came over as #zfipid as clear water; ‘and urging the
fire farther, the drops prov'd fowr, the remaining 8y/in
the Retort was altogether as Corroffve as at firft,
whence we may infer its Edge was not at all b/unted
by any adjoyn’'d Aleali; {o that what the ir afforded

was nothing elfe but meer water only.
As
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As to the quantity of the whole Encreafe itcan't be
determin'd by any general rule, fince it varies accor-
ding to the different Strength of the Oyl of Vitriel tor it
appears by the Table, the more diluted the Liquor, the l/s
attraflive it provid. ‘This here imploy'd ( as highly
Phlegmd 1 prefume as any ufually is ) gave a tripl-and
more than % of its firft weight, amounting in all from
three to nine Drams, and thirty Grains before it come
to a Stand. Which proportior of Encreafe I found con-
firmed in leffer quantities alfo; as, three Grains En-
¢creas’t to more then nine Grains; and one Grain gave
the weight of fomething more than three Grains. But
befides the firength of the Liquor; there are other Cir
cumftances, asthe Seafon ot the year; and pefition of
the place, which will certainly fomething alter this point;
thus our liquor will gain morein Winter than in Sum-
mer ; more in aCellar and Sunlefs Room, than in a
Room not fo qualifid.

All thefe circumftanceswhich relate to the quantity
will alfo influence very much the time ot the Encreafe,
the laft thing to be confider'd in the experiment; but
1 fhall only mention that which makes the moft pecu-
liar and primcipal variation in this point, and tis the
proportion of the Surface to the bulk of the Liguor. For I
find the greater or lefs the Surface is, the quicker or flower
the Encreafe. Thus three Grains dropt and diffusd
to nere } Inch breadth on a peice of Glafs, gain'd
three Grains in fix hours, onc Grain in fix more, one
Grain and !in twelve hours more, inthe next 12 houts
gained ; a Grain, and in the laft twelve hours it gain'd
very little obfervable ; So that in lefs then forty eight
hours, having more then triple its firft weight, it was for
fome time fully fatiated till Rainy weather added fome-
thing more.

But to difcover more nicely what intreft the propor-
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tion of Surface has in haftening or retarding the increafe
of weight, I exposd in the fame Reom and to the
fame temper of the Air (as nearasI could Guefs) three
Drams of the fame Oyl of Vitriol in anopen flat Glafs
one Inch Broad, being only i of the Diameter ot that
Glafs usd at firft with the like quantity. The refult
was this ; that whereas the other Surface of three
Inches Diameter gain'd (as in the Table ) near nineteen
Grains the firft fix hours, this lefs Surface gained a very
little perceivable more then two grains in the fame fpace
of time. Now fince the Area’s ofCircles are to one another
as the (quares of their refpetlive diameters;as one the fquare
of the /e/s is to nine the {quare of the greater Glafle’s dia-
meter; So was the weight ot a little more than two Grains
gain'd in the narrower Glaffe to near 19Grains gain'd
in the broader, wherefore the time of Increafing bears
as pear as can be expelted an exa& propertion to the
Surface of the Liquor exposd, and the liquor in the
lefler Glafs having but § parz of the Surface of the
greater, could not be fatiated under nine times as mcm{
days as the greater. ¥rom whathas been faid it will
alfo follow, thatif this three Dramshad a Surface in
the fame proportion- to the weight of a Sruple and
a Grain v7z. a little more than fix *, Inches Diam. as
that of * Inch was to three Grains, the Encreafc of
both would be finifb't in the fame time, and would ex-
eufc the long attendance of any that fhall think it
worth while to repeat the experiment. Perhapstoo the
BAfferent depth ot the Glufs rogether with the mere or lefs
free accefs of Air ought to be attended to in this af-
fair: But thus much for the ¢ircamflances of the expe-
riment.

The only #fe of it I can at prefent find will be to
efiimate motfture and drynefs in the Air which s evident-
ly fuggefted by this following obfervation : That when

the
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the 0y! of Vitriol is fatiated, in the moiffeff weather ;
it afterward retains or loofes its acquired weight as
the Air proves more or lefs moift.

Thus the one grain above mention'd after its full
Increafe often wvarid it's equilibrium, vig. in dry wea-
ther, the wezghts, in moift, the liguor did conftantly
preponderate, and that {o fenfibly that the tongue of
the Ballance of 1 £ Inch long defcribd an Arch of
Variation to ; of an Inch compafs; ( which Arch would
have been 2 ; Inches ( had the tongue been but one
foot in length) evenwith that lttle quantity of Li-
quor, fo that if moere Liquor expanded under a large
Surface be us'd, the menuteft alteration of wheather muft
needs very much more afteét it, and a bare pair of
Scales will afford an Hygrofcope as nice perhaps as any
yet known.

This Ballance may be contriv'd two mways, either fuch
whofe pin fhould be in the mzddle of the Beam, with a
very flender tap ring tengue of a foot or one foot and
a halt long, pointing tothe divifionson a broad Arch.d
plate fix't abov: in the handle according to fgure the
third in the Table; or elle the Scale with the Liquor
may be hung to apoint of the Beam very near the
pin, and the other extream made fo long as tomark
a large Arch on a board plac'd conveniently for that
purpofe, as the fourth figure 7. prefents ; The Scale in ei-
ther may be a concave Glafs of four or frve Inch s Di-
ameter.

Laftly, on the divifion of the Arches fhould be in-
fcrib'd the different temperature of the Air thewn by the
Liquor. The fifth Figure gives the lincament of ano-
ther Hygrofcope made of a Violdtring running
upon pullies, and {ufpending a bullet fixt'to the fhorter
end of an Index, whofe other extremity 1s fo long as
to defcribe @ lomg Arch by the falling and rifing of
the Bulle; upon the Sretching and Shrenking of the 5tlr1ing

2 ' which



[ 5067
which would be more nice, were the Index faftened to
the center of thelaft pully. An experiment very obvi-
ous, but not taken notice of (asIknow) by any writer,
and fo I thought it not impertinent to be mention'd
here among Hygrofeopes. But tis high time to conclude.
I fhallonly add this advertifement that whereas in this
experiment only 0yl of Vitriol was imploy’d, I have rea-
fon to think that 0y/ of Sulphur per Campanam , asalfo
Oyl of Tartar per delrquium, and the Liquor of FixtNitre Se.
may fucceed as well; however, Sir, I muft leave the
profecution and improvement of this and f{uch like
obfervations to perfons who have better inftruments

and more leafure for fuch matters than,
Your humble

Cervant.

W. G.

Re-



