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X1X., Experiments upon the different Kinds of Marle found in Staffordfhire, 4y
by Charles Morton, M. D. Sec, R. S

Read Feb. 4, 1773.

Quantity of cal-
|carious earth in
half a dram, as
{eparated bythe
. Defcription. nitrousacid,and[What was left after the foregoing {
5 precipitated by| no longer aéted upon by the nit
(] mild fixed al-] being
7z kaly.
Grains, Mixed with water, became| Wh
1. [Red and blue intermixed, in {mall fridble lamps. 1 Uniform and plaftic. A hard rec
2. |Red, in fmall friable lumps. o} Uniform and plattic. A hard rec
3. |Grey, in large hard lumps. 5 Plaftic, but a little gritty.|A foft yell
4. [Red, hard, compa&. 3 {Uniform and plaftic. A hard red
5. |[Red, with grey {pots, in large hard lumps, fcarcely to be broken with 2 hammer. 81 Plattic. A foft pale
6. |[Light grey, like a grit ftone, 8 Gritty, no union. No union.
4. {Brown, friable, in large lumps. 18 No union. A little co.
8. |Red, in large friable lumps. 14 Piaftic, but a litcle gritty.|A foft red
9. |Brownith white, very hard, like calcarious incruftations. 16 No union, gritty. No union.
10. |Lead colour, friable, flaky. 143 No union, gritty. No union.
11. |Brown grey, very hard, in irregular lumps. 16 No union, gritty. No union.
* 12, |Lead colour, in powder and in fmall hard lumps. 20% . [Uniform and plattic. A foft whi

Half a dram of the marles being put into fimilar glafs cups, two drams of nitrous acid being added to each glafs, they all effervefce
ceafed, and fix drams of rain water being added to each glafs, the liquors were all filtered, and after filtration, changed violet paper t
alkali, fufficient to {aturate the acid, and precipitate all the earth it had diffolved. 'The precipitated earth being wathed in rain wate
third. Column the fourth fhews that, after the feparation of the calcarious earth, there remained in N° 1, 2, 4, ared«lay; in N° .
whitifh clay, with a portion of fand ; in N° 6, g, 10, 1I. pure fand ; and in N° 7. fand, with a fmall portion of clay. Thefe refids
cipitated powders being mixed together, 82 grains thereof put into a crucible, and calcined with a ftrong heat, loft 35 grains in weight.
pellicle upon the furface of the water; it tafted ftrongly of lime, and let fall a calcarious earth, upon the addition of mild fixed alkaly.
made ufe of. They were all got out of marle pits in the neighbourhood of Stafford, except N° 12, which is found near the Duke of B
part of clay is burnt to quick lime. All the above marles crack and fall to pieces, when expofed to the weather.

The foregoing experiments were undertaken with a view to afcertain how far it would be advifeable to attempt burning the marles ¢
likewife furnifh us with fome ufeful hints relative to the kind of marles proper to be ufed upon different kinds of lands. Perbaps th
beft for light fandy {oi#; and N° 6, g, 10, 11, where the calcarious earth is united with fand, the moft eligible where the land is alr
fixable air, or other volatile parts, contained in each of the marles, as fhewn by column the fifth, will influefice their preference in agr
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oregoing feparation, was The calcined

by the nitrous acid ; but/One dram of each of the marles being| marles put into
calcined, weighed water, producec

When burnt Grains. |Loft grains.] ~ Burnt to

A hard red brick. 52 8 Red brick. No effeét.

A hard red brick. 53 7 Red brick. No effect.

A foft yellowifh brick. 49 11 Soft yellow brick.!Weak lime water.

A hard red brick. 50 10 Red brick. No effeét.

A foft pale red brick. 48 12 - [Hard grey flone. (Lime water,

No union. 5t 9 Soft and ftony.  (Lime water.

A lictle cohefion. 46 14 Soft ftone. Lime water.

A foft red brick. 48 12 Soft ftone, Strong lime water.

No union. 43 17 Soft ftone. Strong lime water.

No union. 48 12 Soft ftone, Strong lime water.

No union. 40 20 Soft ftone. Strong lime water.

A foft whitifh brick. 29 31 IPowdery. Strong lime water,

effervefced ; N° 1 and 2 the leaft, N° 12 the moft. The effervefcence having
't paper to a red colour. To the fi'tered colours was gradually added mild fixed
rain water, till free from all faline matter, weighed, when dry, as in column the
'3 in N° 12 a white clay ; in N° 8 a red clay, and a portion of fand; in N° 3 a
‘hefe refiduums were all wathed with rain water before they were burnt, The pre-
in weight. Rain water was poured upon the calx; the next morning there was a
d alkaly. The marles were kept for fome weeks in a dry place before they were
Juke of Bridgewater’s canal, in a powdery form, and when mixed with one fourth

e marles of this country into quicklime, for the purpofes of agriculture; they may
Perbaps the calearious earth united with clay, as in N° 1, 2, 4, &c. may be the
and is alrcady iliff, and abounding with clay. How far the different quantities of
nce in agricultare, muft be left to the experience of the farmer to determine.
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XIX. Experiments upon the different Kinds of Marle found in Staffordihire, by William Withering, M. D. Comumunicated
by Charles Morton, M. D. Sec, R. S.

Read Feb. 4, 1773
sty of eal-
ious earth in
half & dram, 25
s
. Defeription. i s 3, and|What was lefi afier the forepaing feparation, w The calcined
.i ’ El' mo langer afled wpon by the nitrous acid ; butlOne dram of gach of the marles being| marics put an
g ild fixed being caltined, weighed water, produced
& Grains, imed with water, When burat {Grains. |Loft praine.f  Burse to
1. |Red and blue intermived, in fmall fridble lompe. niform and plaftic.  |A hard red brick. §3 8 Red brick, Wo eficft
2. [Red, in fmall frisble lempa. niferm and Eﬁ.ﬂm A hard red beick. 53 7 Bed brick. Mo effre,
3. [Grey, in large hard lomps. Plaflic, but a Little grity.|A foft yellowith brick. 39 1 Soft yellow brick.|WWeal: Lme water.
4. |Red, hard, compalt, miform and plaltic.  |A hard red brick, (13 10 [Red beick. | Mo et
¢. |Red, with grey fpots, in large hard lumpy, feareely to be brokes with a bammer, taflie. A foft pale red brick 48 12 Hird grey flone, |Lime water,
6. [Light grey, like a grit fone, ritty, ©o union, Mo oeion. 1 g Saft and imy Lime warsr,
T Brown, friable, in large ]'l:IITIj'.lI.. LTI B A lietle cohefion. 4 4 Sodt flone. Lime walers
8. |Reds im large friable lumps. 1 iaftic, but a little gritty.|A fodt red brick. 48 iz 5 Stromg lime water.
g. {Brownith white, very like calearions incruflations. 1 @ unien, gritty. Mo gaion. 43 7 Boee Strong lime water,
10, [Lead colowr, friable, Aaky. 148 o union, gritty. No union. 48 12 fi fens, Swrong lime water,
11, [Brown grey, very hard, in irregular lomps. 1 Mo grion, gritty. Ma union. i 26 Soft fhone, Herang lime water.
12, |Lead colour, in powder and in fmall bard lumps. zof Usiform Plafie. il whitifh brick. i 31 Powdery. Jﬁrmng e watr.

Half a dram of the marles being put inte fimilar glafs cups, two drams of nitroos acid being added to each glafs, they all effervefced ; N® 1 and 2 the Jeaft, N® 12 the moft. The eServelcence having
ceafed, and fix drams of rain water being added to cach glabs, the liqoors were all Bliered, and afier fliration, changed wiclet paper 10 2 red colowr. To the f'tered colours was gradually added mild fved
alkali, fufficient to Gturate the acid, aed precipitate all the earth it bad difilved. The precipitied carth being walbed in ram water, till free from all fuline mateer, weighed, when dry, a3 in etlomn the
third. Column the Fourth fhews that, afier the feparastion of the cakarioes earch, there remained in N° 1, 2, 4, ared clay; in N® 12 a white clay ; in N° # a red clay, sod a portion of fand ; in N® 5 a
whitilk clay, with a porticn of fand ; in N® &, g, 1o, 11. pure fasd ; and in N° 7. fand, with a fmall poctien of clay.  Thele refduams were all waihed with rain water before they were barat.  The pre-
cipitated powders being mixed together, 82 grains thereaf put into a erocible, and calcined with a ftrong hear, boit 35 graims in weight.  Rain water was poured spos the calx; the next merning there was a
peilicle wpen the furfice of the water; it tafted frongly of lime, and let fall a calearious earth, upon the addition of mild fixed alkaly. The marles were kept for ¢ weeks in a dry place bedore they were
made vie of, They were all ﬁn: out of marle pits in the neighboarbood of Suford, excepe N? 12, which is foard pear the Duake of Bridgewater's canal, in a powdery furm, and whea mixed with one fourth
part of clay is boent 1o quick lime, Al the above marles crack and fall o picces;, when r.l!pnl'l:l_i 1o the wearher,

The foregoing experiments were usdertaken with & view 1o afvertain how far it would be advilzable wa aieempe bornieg che marles of this covnery ino quicklime, for the porpofes of agricaliare; they may
Bikewife furnith e with fome wiefal hints relative to the kind of mabes rfo be ufed upon different kiods of Jands. Perhaps the calcarious earth united with <lay, as in N° 1, 3, 4, &c. may be the
beft for light fandy fu; and N® 6, g, 10, 174 where the calcariogs earth 45 enited with fand, the moft eligible where the land i :Ih—ml-ty i.iff, and abownding wath clay. How far the different quantitics of
fxable air, or caher valatile parts, contaived in each of the marles, s thewn by column the Afth, will inBuefice ticir preferonce im sgricalture, mult be lefi w the experience of the farmer 1o determine.
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