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L. Specification of the Patent gramted to M.
Joux BrArTEWAITE, of the New Road, in the
Parifly of St. Pancras, Middlefex, Engine-maker s
for bis Invention of certain new Improvements in

the Confiruttion of Smoke-Facks. _

WITH THREE PLATES.

Dated Sept. 18, 1795.

Fo oo prefents thall come, &c.
Now xxow vE that, in compliance with ‘the faid
provifo,"\ I the faid John Braithwaite do hereby
declare, that my faid invention is defcribed in the
(Grawings and defcription thereof - hereunto an-
,%exed.u In witnefs whereof, &c. .
Vor.VL Shscaipe sl L L



2 Patent for new Inprovements

The principal nov elty of this invention conﬁ(’cs
in the ﬁver or wheel moww round xertlcally n
the Cbl"n'\e‘-' with the axis placed in a horlzon-
tal direétion '-' wheieas, in common {moke-jacks,
the flyer or wheel moves round horizontally, With
the axis or {pindle vertical; and the other im-
Jprovements are depen-dent on and derived from
this. :

. For explanation, Plate I. reprefents a perfpec-
tive view of a vertical fiyer of a fmoke or
-air jack, fuppofed to be fixed in a chimn_éy,
- the axis of which fhould be placed parallel to
Vthe-horizoh' and, aJthouch it will do if the
axis is not exa&]y parallel with the horizon,
yet the nearer it is horizontal the better. The
axis of the ﬂyér 'mé.y pafs through the breaft of
the chimney, on the.extremity of wiich (being
left fquare)' a chain fufperided- will turn a {pit, with
fuﬁiment power to roaft 2 moderate-fized joint of
meat ; but, as greater fmce will fometimes be re-
quired, 1t will i oe expedlent to ﬁ\ on t;& axis a
pinion or worm, t0 which may be applied a cog
or tooth w"xee] “of any conv enient fize, which
will be turned by the pinion or worm, when thé

s '\. .‘. 7.4#. o ﬁyer



in the Confirulion of Smoke- Jacks. 3

flyer is put into motion by the preffure of the air
- or fmoke on the fans. or floats, arifing from the
draught occafioned by the fire.  On the cog or
tooth wheel, or a metal or wooderrwheel on the
fame axis, a chain or chains fufpended will turn
a {pit or fpits for roafting. If the chain be fuf-
pended from the axis of the fiyer, two collars
ought to be fixed upon the axis, to confine the
chain to its proper place. '

B reprefents a plate of iron, or other metal,
which fhould be fixed to one fide of the chimney,
either above or below the flyer or wheel, but it
will have the -gfeafer eﬁe&‘ when fixed below ; its
ufc is as a conduor of the air or fmoke to the
fans or floats of the flyer in a particular diretion,
as may be feen in the drawing ; and it thould be
fo placed as to guard and cover about three fifths
of the fiyer, fo as to condu& the a1r or frnoke be-
~yond the centre of the flyer or wheel that 1t may
adt with all 1ts force on the fans or floats of the

flyer not guarded by the plate B.' ‘Without this
plate, the air or fmoke would act on both fides of

thé'ﬂyer with nearly an equal power, and confe-

b : --BJzﬂ LA quently



4 Patent for new Improvements

quently would prevent the flyer from moving at
all. The effe@ of the plate'may be produced by
ereting an -barment of brick, ftone, or other
-materials; in which cafe, however, a cavity ought
to be made in the breaft of the chimney, covered
by a movable plate, fufficiently large to admit the
Aflyer, which will require to be taken down when
the chimney i1s {wept.

"The fize of the flyer or wheel muft be increafed
or dimiriiﬂled, according to the fize of the chim-
ney. it is to be_rﬁxe'd 11 ; and the number of fans
or floats muft be more c')r‘ lefs, accordihg as the
diameter is iicreafed or diminithed 7

Plate Il is 4 feQional view of one fide of 2
flver, drawn to a {cale {fuppofed to be two feet
fix inches in diameter, which will be ‘foundb
large enough for common ufe; it has twelve
floats or fans,. marked from No. 1 to 12, but
the number may be more or lefs, as {hall be
found mo[’c conv enient. They may be ﬁlpported

from' the centre by twelvc arois, or by an arm at

each end of the ﬂyers or by rings, or in‘a water-

wheel, or by any other modc which the maker

R e S @'-may

o
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in the Conflruction of Smoke-Facks.

may prefer. The angle which the fans or floats
are fet to, from a firaight line drawn through the
axis of the flyer, in this drawing, (pamely, about
,ﬁffy degrees,) is I think the beft; though they
might be fixed in a right line from the centre,
and the flyer or wheel move, but not with fo
much ébi)ver as when fet in the manner of the
drawing. B B reprefents the conduéing-plate,
which fhould be fixed to one fide of the chim-
ney, and clofed to the back and breaft, fo as to
prevent the air from pafling through any other
channel except over the end of the plate.

Plate III. reprefents the feétion of the flyer
or wheel, fhewing two fans or floats. A and
B are p]atés of 1iron, copper, or other proper
materials ; the lehgrh- of the fans or floats here
reprefented is fourteen imches, and the breadth
about fix inches ; the extreme diameter of the fans
or floats, from out to out, two feet fix inches.
CC are arms which the fans or floats are made
'faﬁjto, which may be fixed in a collar of iron, or
other met:ﬂ, turned with a llqle for the axis D :
which axis is alfo turned to fit the hole; and,

= when
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118 'Speciﬁmiion éf, the Patent granted o Mr.
WitLiam Desmonp, of Shepherd-firect, Ha-
nOvEr. Sguare Jor a Mez‘bod or Procefs, communi-
c.sztea’ 1o bim by a certain learned Farerg;zer of
iannmg all Sorts of Hides and Skins, and of ren-
derihg more folid and incorruptible, in Water, [e-
veral vegetable and animal Subfiances, fuch as
Flax, >Hemp, Spartery, Cotton, Silky, Hair, Waodl,
&5¢. as well as the Materials made thereqf.

Dated Jan. 15, 1796,

10 all to whom thef prefents fhall come, &c.
Now kxow YE that, in compliance with the faid
provifo, I the faid William Defmond do hereby
declare, that the faid invention 15 defcribed in
F manner following ; that is to fay, as that part of
the preparation of hides and fkins, rproperly called
tanning, confifts in imﬁremmtinv and faturating
them thh a plmcmle obtained from tan, by
which rhev acqwle ftrength and ﬁlmngfs, pre-

o e *ferve



8 Patent for tanning

ferve a fufficient ﬂexili)j]it__‘y,\and become indif~
Tl o in'corrupﬂlﬂé in water, either hot or
cold, fo the nature ‘of this p}ocefs is, firft, to af-
cerrain, by a ﬁrﬁp]e and certain criterion, ’iguch’
fubftances as contain the faid principle ; fecdnﬂly,
to extract it from them, to feparate it from every
other principle by which its effe& might be .im-
peded or counteratted, and to give it the degree
of firength neceffary for the intended purpofe ;
thirdly, to difpofe the hides and fkins for the in-
troduétion of this principle ; fourthly, toimpreg-
nate and faturate them completely with the fame,
1n lefs than a tenth part of the time ufually em-
ployed in tanning; all which operations are per-
formed in the following manner. Provide five
veflels, called digeflers, of any convenient materials
and dimenfions, with an aperture at the bottom of
cach; let them be placed near each other, and
elevated upon ftillages, or otherwife, fo that apéil
or other {maller vefiel may be placed under them.

Fill the digefters with tan; that is to fay, with
the bark of certain trees, of oak for inftance, cut
fmall, or ground to a coarfe powder. Pour water
on the tan in the firft c‘we fter, where it may ftand

{fome















. Hides and Skins, &e. & . 13

well cleaned, and flefhed in the ufual way. Se-
condly, deptlatwn, 0: ta/emg of tbe: bazr immerfe
~the hides, for two or three days, in a vat ﬁlled
w1th gallzc Jigivium and a mlxture of fulphunc or
vitriolic acid or oil, markmo ﬁxty—ﬁx degrees on
the hydrometer for ac:ds, and m the’ propomon
’ °t of ol of

vmlol m a thomand parts of vallu‘ Lu‘wam or

~one pmt'tofxz 5 gallens. Durmg this immerfion
';tile:hair is v,detatch'ed‘from the hldes, in fuch a
manner_that, you may eafily know when they are
< fo be taken out of the vat, that 1s, when the hair
‘s quite loofe ; it is then to be fcraped off; with
the round knif e, on the horfe. Thifdly; raifing :
when mzfng is neceflary, which s feldom if ever
the _cafe, immerfe the hides for ten’ or twelve
' hours in another vat, filled with water and a five
hundredth part of its volume of min eralr'acid of
 the fame quahty as the former, -and the opera tion
of raifilg or fwm’/mg isdone. Wath the hides re-
peatedly, and ufe the round knife, then they are
fully prepa“ed fo; ta.nnms Fouﬂl*l; . fanmm :iehe
remammg part of the procefs copﬁﬁa 11 tanmng,
properly io called ,}for W’ud} pufpofe, Pcaep i

o hides















. S)zc{ﬁmtion of the Patent granted jo PATRICK
MivrLER, of Dalfwinton, in North Britain, Efg;
for bis Tivention of a Veffel on a new Confiruttion,

* awbich draws lefs Water than any other Veffel of
the fame Dimenfions, which cannot founder at
Sea, and which is put in Motion, in Galms and
light Winds, by a method never before practifed.

Dated May 3, 1796.

10 all to whom thefe préfents thall come, &c.
Now kNow YE, that in compliance with the
faid provifo, I the faid Patrick Miller do hereby
declare, ‘th-at my faid invention and difcovery is
defcribed in manner following ; that is to fay, the
faid veffel is kept afloat withont the aid of its fides,
folely by the buoyancy of its bottom, which is
flat; the bottom never being fo deeply immerfed
as to bring the upper {urface thereof on a ievel
with the water ; fuch veffels not being conftructed

for



Patent for a Veffel, &e. 19

for the purpofe of carrying cargoes, but for that
of carrying paffengers, with the neceflary ftores
and provifions . and, as thefe vefels are not kept
afloat by the aid of their fides, but by the buoy-
ancy of their bottom, as above deferibed, they
- cannot ﬁnk; and thercfore pumps are not re-
quired, nor are they in any rcfp%& neceffary for
-t_heipréfcrva.tion of fuch veffels. The faid veffel
is put in motion, during calms, and againft light
winds, by means of wheels. Thefe wheels pro-
je& beyond the fides of the veflels, and are
wrought by means of capftans : the number and
the dimenfions of the wheels depend upon the
length of the veffel. . Thefe wheels are built with
eight arms, which confift entirely of plank.
Sliders are ufed to work and to keep the veflel to
windward, when under fail. Thele fliders are
placed in the centre of the veffel, from flem to
ftern ; .they are made of plank, and the num-
ber and dimenfions muft depend an the length of
the veflel, and they are raifed and let down, ei-
ther by the hand, or by means of a purchafe, ac-
cording to the fize of the veffel. Vetfels of this
| Do . con-



b Patent for a Veffe!

conﬁrué’uon draw water in proportmn to their di-
menfions, as follows: a veflel of forty feet in
length, and from thirteen to mneteen feet in -
breadth, will draw from thirteen to ﬁxteen inches
of water. One of ﬁfty feet in length, and from
{eventeen fo twenty-four feet in breadth, will
draw from fifteen to emnteen inches of water.
One ﬁxty-leet long, and from twenty to twenty-
éight fect broad, will draw from eighteen to
twenty-one inches of water. One feventy-fegt
long, and from twenty-three-to thirty-two feet
'br'_oad, will draw from twenty-one to ﬁventy-four
inches of water. One eighty feet long, and from
twenty-feven to thirty—feven feet broad, will draw
from twenty-four to twenty-feven inches of water.
One ninety f_eég long, and from thirty to forty-
’two- feet broad, will draw from twenty-feven to
thirty inches of water. One of one hundred feet
in length, and from thirty-three to forty-feven
feet in breadth, will draw from thirty to th1rty~
three inches of water.

As, from the. principle upon which this veflel
is conftructed, fhe cannot fink, the invention

muft
et



on a new Conflruction. Sy

muft prove a means of faving many lives ; and, as
it will give more Aroom and height between the
decks than any veffel of thé. fame dimenfions, of
another Eonﬁru&ibn, it muft add greatly to the
comfort and accommodation of perfons at fea of
all defcrlptxon It is expe&ed that, from thefe
advantages, a n;?)?ﬁ géﬁ§zﬂ and frlendly inter-
courfe amongft nations will take place, which
will have the effe& to diffufe knowledge, and to
- remove national prejudices, thereby promoting the
geheral welfare of mankind. ~ At prefent it would
be altogether improper to give any.defcription of
fhips of greater dimenﬁc;ns, left it thould be con-
verted to a purpofe ve.ry different from that in-

tended by the inventor. In witnefs whereof, &c.
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TV. Specification of the Patent granted to Me.

Joux Ricumoxbp, of Titchfield-firect, in the

Parifh of St. Mary le Bone s for his Difiovery of

the Application of a Principle in Hydraulics, [fuit-

able 1o an Hydraulic Machine which be invented

- Jor raifing Water, from all Depths, out of Mines,
Litsy or Wells, and for other Purpofes,

Dated Jan. 2, 1782.—Term expired,

GROSET e prefents fhall come, &c.
Now kxow vE, that I the faid John Richmond,
in Compliance with the faid provifo, do hereby
“defcribe and afcertain the nature of my faid inven-
tion, and declare the conftruction of a machine
or engine, formed according to the principles of
the faid invention, to be as follows; that is to
fay, the machine or engine is to confift of three
working pumps, tubes, or barrels, of any fize

and diameter that may be found moft convenient
: for.
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for ufe, and fuitable to the purpofe and fituation -
of the place where they may be wanted. Thefe
are to be joined togelher as pumps ufually are,
or in any manner found mbdft convenient to keep
them firm and tight in an upright pofition. But
the upper and lower pumps, tubes, or barrels, are
to be of equal bores, and the middle one 1s to be
of a diaméter thal thall contain a larger quantity
of water, in any gwen length of pipe, than what
cither of the other two can contain, even to double
the quantity, or more, and is to be open at top,
fo as to admit of a free paffage for air, notwith-
ftanding its junétion with the upper pump, tube,
or barrel, by means of a hollow trumpet-tube
hereinafter mentioned ; bur it i1s to be clofe at
the bottom, where it joins the lower pump, tube,
or barrel, excepting a hole to be left for the
,pump-rod to pafs through. By this means, the
hydroftatic paradoi 1s introduced to a¢t upon the
‘bottom part of a hollow tube, which 15 to be
worked within the upper and middle pump, tube,
or barrel, and to be of a length fufficient to make
the full firoke of the engine, of whatfoever length
it may be ; with its lower end of a diameter fuffi-

5 > cien






of & Principle in Hydraulics, £z, 25,
Horfe, tman’s labour, or 'o‘théf-ﬁxoﬁv‘e force, is to
be, conne&ed with thc movablc tube before men-
tioned, fo as to lift it up and down, to make a
firoke of the machine. " To the three pumps,
‘tabes, or barrels, before mermoned, is to be adccd_

a lateral pump, tube, or barrel, of tl_xe fame bore
as the upper and pumps, t W ‘or barrels,

and to communicate W1th thern by a Junéhon at

cachend. Oneendisto open.mto the lower pump,
tube, or barrel, juft above the firoke of the bucket

which draws the water from below, and the other

end is to open into the upper pump, tube, or bar-
rel, juft above the firoke of the’ movable tube
before mentioned ; by which means: the water.
drawn at every firoke of the machine, from the
lower pump, tube, or barrel, through the lateral
pump, tube, “or barrel, is carried into the pumps,
tubes, .or'bégr‘reljs; that may vbe added above, to dif-
charge the water to any height.i But, : in order to.
procure the countetbalance of water which is the
objeét of this invention, ot of weights equal thereto,

. to a& with the advantage of the hydroftatic para-
dox, or by'any meags to aflift the life of the pump
by a counterbalance of the wajer contained there-

Vor. Vi. E in,



26 Patent for the Application, &c.

ir;, there muft be a horizontal tube of communi--
cation between the faid middle pump, tube, or
barrel, and another upright pump, tube, or bar-
rel, of the fame dimer;ﬁo‘ns and bore as the middle
pump, tube, or barrel, before mcntiqned; and
fuch upright pump, tube, or barrel, is alfo to be .
conneéted with other pipes, &c. in like manner
as beforé'defcribed,‘ when the machinery is to be
worked by double pumps, which in deep mines
may be the moft effe¢tual manner of working ;
but, if by fingle pumps, WCights muft be added
on the furface of the water in the upright pump,
tube, or barrel, joined as before mentioned, till
they thall balance the whole column of the water,
in like manner as if pumps, tubes, or barrels, were
carried to a level of the other pumps, tubes, or
barrels, to form the machinery of working with
double pumps. In conftructing the double
pumps,  there may be a horizontal tube of *
communication between the two upper pﬁmps,
‘tubcs, or barrels, a little above the higheft afcent.
of the movable middle tube in each pump.. In
witnefs whereof, &c.

e



(27)

V. Account of a Macbi)ze to be ufed in making
Hay. By Mr. Jorx MIDDLETON, quaradz e-
Row, Lambetb

ek

. WITH A PLATE.

From the TransacTions of the Socizry for
the Encouragement of Arrs, MaANUFac-

TurRES, and COMMERCE.

Havine obferved, in the courfe of my read-
ing, that, fomewhere in the north of England, it
is not altogether uncommon to fec fome of the in-
habitants dragging their hay. together, without the
afliftance of either cart, waggon, or fledge; and
having myfelf experienced that much time, and,
in genesal, the beft workmen, are cmployed in
loading the carts in a hay-field, particularly at a
“time when the price of labour is high, and hands
not always to be procured; I was induced, from
thefe confiderations, to turn my thoughts to the
. Ea fubjet ;



28 Aczpuh{ of @ Machine

fubjeét 5 and, in‘confequence, fketched the lines
for = carpenter to make me the following ‘ma-
chine, for the above_ purpofe ; and it performed
the work fo well, tha.tL'I»ufed it all laft hay-time
\-:vi'th great advantage. 7

It is drawn by four horfes, in pairs, with a boy
to manage and drive each pair. = On {mooth
ground thefe alone were fufficient; but, where
the machine was to be drawn acrofs ridges and
furrows, it was found neceflary to have a - man to.
attend with a fork in his hand ; which he thould
ufe, as often as the machine thews a tendency to
{lide over the ftill row of hay, by thrufting the
prongs into it to the greateft depth that can be
done, without fuffering the points to touch the
ground, and nearly clofe to the hay then in mo-
tiqd by the machine ; the moving hay advances
to the fork, and driyes forward the hay fo held
by, its prongs, and with it all that part of the row ;
and,_ it being once put in motion, the machine
keeps it fo.. The .man fhould keep -walking
britkly forwards before the .rn;.chine, and put the
fork inte the fEill hay, until the machine gets
hold of it, as often as,may be neceflary; which

o will



20 be ufed in making Hay. 29

will be particularly fo in paffing every furrow,
byt, in level fields,» this will feldom happen;
though I found that, even where the ridges were
a little unfavourable, as in the cafe of being too
round, the machine was prevented from being
fropped or impeded,” by breaking the row of hay
at every twenty or forty yards diftance. :

1 fhall endeavour to make the whole ‘more
clearly underftood, by the following fketches and
explanations, to which I beg leave to refer, and
fhall now proceed to obferve on what I conceive
to be its particular ments :

In cafes where the hay can, without i inconve-
nience, be ftacked in the field, this machme will
entirely fuperfede the ufe of every fort of carriage,
as it may be made ta draw all the hay in the field
to the ftack ; and it may, with equal facility, be
made to draw the hay produced on any number
of fields to one place, provided the gateways are
made - fufficiently wide to admit the machine’s
paffing through, namely, about fifteen feet ; and'
confequently all the hay of any farm might thus
be drawn to the ftack-yard. But it appears to be
advifable, as a matter of prudence, to confine

» g its
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its ufe to a grafs furface ; as,in pgﬁing over gravel
roads, gateways, &c. it would probably pick up
fome dirt, and other extraneous mattcr, Wthh
‘might be injurious to the hay.

"It will be found ufeful in very {corching hot
weather, efpécially when hands are fcarce, in
dragging the hay together the moment it is fuffi-
é‘ieh'tly made, and thereby' preventing (what fre-
quently happehé) its being too much dried. In
catching or fhowery weather, it will be of fill
more fervice ; as, in the cafe of a field of hay, more
or lefs, not being quite fit to carry to the ftack,
and fymptoms of approaching rain appearing, the
whole may geherany be {wept into heaps, con-
taining as much as the horfes can draw at twice,
by fetching the ends of each row to the middle,
or by drawing two or more rows into one heap,
-and employing every hand in making it into large
cocks or pikes, containing a ton or two in each,
proportioning the fize to the drynefs of the hay;
thus the whole méy frequently be fecured before
the rain falls, and, if properly made, they will

turn all the rain that may fall. Evenif the wea-
ther fhould prove wet for a week or more, the

; ©  cocks,
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cocks will be found to have fuftained no very
matcnal damage, except that the outfides will be
a litdle ftained or dlfroloured by the rain, and
the bottoms by dampa arffing from the ground 3
the latter will al‘wa}}s happen when the cocks
“are fuffered to ftand a fortmght or more in the
field, but the former w111 only happen in cafe of
uncommonly heavy or long-contmued rains.
_ In cafes where the hay is fufficiently made to
bear ftacking, and there is an app'car‘ance‘of 1aing
it may be fpeedily dragged to one place near the
middle of the field, and all hands employed in
making the ftack, which may immediately be fe-
cured by putting a cloth over the top ; and, even
where a cloth 1s not at hand, ‘only let 1t be made
fuﬁicientlyrhig'h in the middle, hard trod, and.
well raked down on the outﬁde, and it w111 be
almoft equall)r fecure.

I experienced the ufe of the machine in all
thefe cafes laft fummer, and am of opinion, that
when the boys are agile, and the horfes tra&table,
and ufed to_the work, ten acres of hay may be
thus fccured in httle more t‘lan an heur.

DE.
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DescrrprioNy oF THE MAcHINE, AND Max-

NER OF USING IT.
(See Plate IV))

Tt will firft be neceflary that the hay fhould be
put into rows, as is univerfally done before the
loading of carts, waggons, or fledges; then, in
order to fweép the ‘hay together with greater fa-
cility, order a man with a fork to go and turn the
end of arow up, two or three yards, fo as to
form a fort of heap, and fhen walk on, ten,
twenty, or forty paces, and break the row, by
turning the hay forward into another fimilar
heap; let him go on and repeat this operation
to the end of the row, which he fhould do
as faft as he can walk ; then order the boy, who
has the management of that pair of horfes te
which the empty machine is attached, to draw it
acrofs the end of the row ; 5 and, the moment the
centre of the machine is at the middle of the row,

let vh_lm turn his horfes thort round, to Wlthm a:
yard or two of the hay, fo as to be in a proper

pofition

o
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pofition to fet off; the other boy muft inftantly
place his horfes on the oppoﬁtc fide of the row,
and hook the chain of lis fplmter-bar to the ma-
chine, pulling the gage or fide of the machine round,

foas it were to clafp the hay, as appears in the plate.
The boys being mounted, and all now ready to
ftart, let themn draw flowly on. for the firft twenty
or forty yards ; they may then, if the buﬁncfs
requires difpatch, increafe their pace, urging the
hotfes into their fafteft walk, and from that into
a flow trot, until as much hay is collected as the
horfes can draw; then, unhooking one end, let
the horfes at the other end turn from the hay, and
draw out the machine from behind it; then trot
away to thé end of the next row, and repeat the
procefs, taking care to keep the horfes on each
fide of the hay, at equal diftances from the row,
ahd oppofite to each other. When the machine
is loaded, and the intention is to draw the load to
~ a diftant- place, the four horfes cannot be kept
- too near together. ;

The elevation of the machine, as it appears

when drawn by one end, and empty, is thewn in
Mot Nl F . the
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VL 4 new Method of affaying ChppwsOrer:
By Georce Forpyce, M. D. F. RS.

From the Transactions of the Rovar

Sociery of LonpoxN.

Procefs. "T'AKE 100 grains of the ore, powder it
finely, put it into a fmall matrafs or a glafs phial,
pour upon it half an ounce of nitrous acid, of
the ftrength commonly fold by the name of agua
fortis, (that is, the pure acid diluted with about
four times its weight of water,) and half an ounce
of muriatic acid, fold by the name of fpirit of
{alt. Place the veffel in a fénd-héat; or, if you
have none, an iron pot or fire-fhovel, with fand,
may be éqt over a common fire, and the matrafs
or phial fet in it. Raife a moderate heat, an ef-
fervefcence will take place, for the moft part;
when this ceafes, increafe the heat until it is re-
newed, and fo proceed until the liquor boils,
F 2 : which
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which is alfo to be done if no effervefcence take
place; boil them together for a guarter of an
hour. : i ‘ SotEs

Remove the veffel from the fire, and let it
cool, then I’iour into it two ounces of water,
fhake' them together, and let them ftand till the
liquor 1s clear; pour the clear liquor into a bafon
where it may be preferved. -

Add to t’he refiduum a freth half ounce of each
of the acids, and proceed again in the fame man-
ner, mixing the clear liquor with that procured
by the firft procefs. |

The {ame operation is to be repeated, until the

“frefh acids acquire no tinge of blue or green.

Diffolve half a pound of mild fixed vegetable
alkali, commonly fold by the name of falt of tar-
tar, in a quart of water. Purify the folution, ei-
ther by filtration, or by letting the im'puﬁties fub-
fide and decanting the liquor clear into a glafs
veflel.  Pour the folution of the alkali fiowly into
the bafon containing the fluid procured by the
former prmeﬂes, until the whole matter be pre-
cipitated from the acids,

e W D0 W wa Add,
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Add, by a little at.a time, as much vitriolic
acid, commonly {ol& by the name of oil of vitriol,
as will redifiolve the whole, or only leave a
white powder ; if there fhould be any fuch pow-
der, which is feldom the cafe, it muft be fepa-
rated by filtration. :

Having the liquor in the bafon now clear, put
into it a piece of iron, bright and free from ruft,
and at leaft an ounce in weight, and leave them
together. for twenty-four hours; the copper will
be found precipitated, principally on the furface
of the iron, and fometimes in a powder at the
bottom of the bafon.

Decant the fluid from the copper and iron, with
great care, into another bafon, {o that as little as-
poflible, or none, of the copper be carried along
with it.-
© Wath the metals ina pmt of water; let them
fubfide perfc&ly, and pour this water into the fe-
cond bafon, with the {fame care.

~ Repeat the wathing three times: if any Cop—
per be found in the fecond bafon, let the wafthings
ftand 1n it for half an hour, fo that the metal
{hall fubfide ; decant the fluid carefully off, and

s
return
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seturn the copper into the firft bafon. - Pour upen
the coppef and iron one ounte of vitriolic acid;
and two ounces of water ; let them ftand together
for a quarter of an hour, or until the copper fhall
be eafily {cparable from thieiron. Separate the.cop--
per from the iron, taking great care that none be
Joft; the remaining iron may be laid aﬁde. - Pour
the acid from the copper, after it has fubfided,
into the fecond bafon; wafh the copper with a
pint of water, and repeat the wafhing three times
as before directed.

- Great care is to be taken, in decanting both the
acid and wathings into the fecond bafon, that
none of the copper goes along with them; left

“any thould, they ought to ftand for half an
hour in the fecond bafon, and be decanted from
it alfo with care; and, if any copper is found at

the bottom, it is to be wathed, and added to the
reft. &=

The copper is now to be dried and weighed,

and gives the proportion contained in the ore.

Obﬁr-



affaying Copper Ores. e

Obﬁ’rvatian; on the above Procefs.

It is about twenty years ago that I contrived
fome methods of affaying ores, which might
avoid te_diou‘_s and troublefome roaftings and fu-
fions in great degrees of heat, ‘which require 2
dexterity that 1s only to be acquired by great
practice, and which, after all, form a procefs that
is often various in the refult, and feldom fhews
the fubftances contained in the ore, excepting the
metal. The pﬁnciples on which thefe proceffes
depend, as far a3 regards copper ores, .aré, ;

Firft. Metals are attracted more ﬁ:ronglybby
acids than by fulphur, with which they are often
combined in their ores. In confequence, if a
metal be combined with fulphur in an ore, it may
be feparated by applying an acid, which will
unite with the metal, and feparate the fulphur.

The metal may generally be feparated from the
acid, in its metallic form, by means of another
metal which attracts the acid more ﬁrongly;

Secondly. Arfenic unites with vitriolic, nitrous,
and murxatxc acids, formmg a corrofion or com-
pound'
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pound not foluble in water ; whereas, moft other
metals may be united with onie of thefe acids, or
‘a mixture of them, fo as fo form a compound
foluble in water : . therefore, if there be arfenic
combined with a metal in an ore, if it be dif

folved in fuch acid dituted with water, the arfenic
will fall to the bottom in a white powder, or in
cryftals, and the folution, being poured off, will
contain the metal, which may be feparated from
the acid by another metal, as before.

- Thirdly. The calces of metals may be diffolved
in acids, whether they be pure (of which there
- are few inftances in ores) or combined with gas,
refpirable air, or other vapours : therefore, if the
metal in an ore be in the form of a calx, we may
find an acid which will diffolve it, and we may
afterwards precipitate it in its metallic form, as
before.

-Fourthly. When an ore is to be affayed, it
fhoutd be {eparated from the quartz, fpars, and
other earthy matters, with which it is often mixed,
as perfectly as -poﬁiblég however, after all our
care, there will often be a part of them fol inti-
mately mixed with the ore, that it cannot be

. entirely
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entirely cleared. Many of thefe earthy matters
do not diffolve readily in acids: therefore, if the
metal of an ore be diffolved in an acid, fo as to
form a compound foluble in water, the folution
of the metal may be poured off, leaving fuch
earthy matters behind.

Fifthly. If the earthy matter thould diffolve in
the acid, it is feldom to be precipitated by a me-
tal : therefore, if both earth and metal be diffol-
ved, on the application of another metal, which
attracts the acid more firongly, that which was
combined with the acid will be precipitated, and
the earth left in the folution.

Sixthly. Acids attrac the metals with different
powers :- therefore, if two metals be combined
with an acid, if we apply to the folution a mafs
of that which attracs the acid ftrongeft, the other
will be precipitated. The mafs being weighed
before and after the precipitation, the difference
will be the quantity of additional metal diffolved :
if, therefore, we pour off the liquor from the
precipitate, and apply another metal, which at-
tradts the acid fill more ftrongly, the fecond
metal will be precipitated ; which, being “'eighed 5

Vors VI, G and
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and the weight loft from the mafs deduted, gives
the weight of the fecond metal. As this principle,.
is of great:ufe in invcﬁi_gating the elements of
mixed metals, we fhallvg‘ive an éxafnple. Suppofe
copper and filver mixed : diflolve the whole in
pure nitrous acid, properly diluted with water ;
apply to the folution a mafs of copper, the filver
will be precipitated. Pour off the folution, and
wath the filver and undiffclved copper with wa-
ter ; pour the wafhings into the folution, weigh
the mafs of copper left, and mark what it has
loft ; apply to the folution a mafs of iron, the
whole copper will be precipitated. Pour off the
fluid, and wafh the precipitate carefully, dry it
and weigh it; dedu& the weight loft from the
mafs of copper, what remains is the weight of the
copper in the mixture ; if this weight, together
with that of the filver, be the weight originally
expofcd to examination, there is no‘ reafon ta
fufpect any mixture of another metal.

If the metals mixed are unknown, if we can
find an acid which will diffolve them, we may
try to make a precipitarion with the metal which
is loweft but ane in the order of eletive at-

tractions,
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trations, and fo proceed to the next above it,
"until we come to the hitghe{’c ; and, by this means,
we fhall obtain all the metals in the mafs.

There are other prinéiples on which I have
founded various procefles for aflaying, but thefe
are fufficient for copper ores ; all the different
know’n.'fpecitrés of which I have actually affayed,
and therefore have ventured to offer the confide-
ration of this procefs to the fociety ; firft, as only
requiring an apparatus which can be bought at
any apothecary’s or chemift’s, and capable of be-
ing pefformed by a perfon totally unacquainted
with chemiftry, fo that any ;;roprietor of an
eftate, or his fervant, may determine if an ore be
of copper, and its value; {econdly, as atfording
an aflay-mafter a more perfet manner of deter-
mining the value of a copper ore; and laftly, as
’:a._proéef's' by which the naturalift may inveftigate,
not only the copper in an ore, but its various
other contents.

There is but one known fpecies of copper ore
in which the copper is not capable of being com-
bined with aqua regia, thatis, blue vitriol, which
is fometimes found folid, but more frequently in

. G 2 ‘ mineral
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mineral waters ; from this the copper may be pre-
cipitated by iron immediately. .
We have lately had many opinions publithed,
of metals being found in mineral waters combined
with various fubftances. I névef examined any
mineral water in which I found the metals com-
bined with any fubftance but vitriolic acid ;
and am certain many authors have been mifled,
by not knowing this property of metallic falts,
viz. that if we diffolve them in a {fmall propértion
of water, or if there be fuperfluous acid, the fo-
lution will remain perfe@ when expofed to the
air; but, if the acid be perfeétly faturated with
the metal, and the proportion of water to the
metallic falt be very great, o expofure to the
air it is decompofed, the metal precipitating in
the form of a calx, and the acid being loft. This
may eafily be tried, by taking common green ot
blue vitriol, diffolving an ounce in three ounces
of water, by boiling, - ]ettmg them ftand to cool,
and filtering the folution. If this folution be ex-
pofed to the air it will remain perfect ; 'b_ut,- if we
drop a drop or two of it into a wine-glafs full of
water, in a few minutes the tfanfparency of the

¢ water
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water will begin to be difturbed, and the metal
in a fhort time will fal? down, in a red powder if
it be iron, in a blue powder if it be copper.

An hundred grains of the ore is fufficient to
give the copper contained, to one hundredth part;
if greater accuracy be required, 1000 grains mayt
be ufed. ; S L

The mixture of nitrous and muriatic acid is
thé moft proper acid menfiruum for coppef ores;
muriatic acid diffolving moft readily the calces of
metals, and nitrous acid when they are in their
metallic form ; a metal in its metallic form being
a compound of a pure calx and a fubftance
which has been called inflammable air, but which
is an oil, found out by Stahl to exift in metals,
and which we would call the oil of metals. The
nitrous acid decompofes this oil, at the fame time
that it a&s on the calx itfelf, and leaves it alfo
to be aéted upon by the muriatic acid.

When copper is combined with fulphur in an
ore, it is in its metallic form ; in diffolving in an
acid, its oil rifes in vapour ; or vapours produced
by the decompofition of this cil occafion an effer-
vefcence. : s

~ : Al
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A1l the calces of copper I have tried are com-
bined with gas, refpirable”air, or other vapours,
excepting one, which is of a light green colour,
brittle, and which breaks fmooth like glafs; a
{pecimen of it is contained in Dr. Hunter’s mu-
feum : this diffolves without effervefcence, the
others all effervefce. A boiling-heat 1s neceflary
to render the folution complete, of which great
care 1s to be taken.

If there be any fulphur in the ore; it appears
quite clear, in lumps; a fmall portion of it, how-
ever, is deftroyed by the nitrous acid. Earthy
matters infoluble in acids, if any, and arfenic,
appear in a powder at the bottom. If there be
any filver, it is mixed with this powder, and is to
be extracted by melting it with black flux and
litharge, and cupelling in the common way. If
there be any gold, it may be taken out of the fo-
lution by ther.

When the copper is combined  with nitrous

‘and muriatic acids, it might be thought fufficient
to apply the iron immediately; but it is much
more convenient to precipitate it from them, and
combine it with vitriolic acid, on account of the

cofivenience
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convenience of wafhing the precipitate, which is
1in a, more compacted mafs.

If there be any calcareous earth diffolved, the
vitriolic acid will combine ‘with it, and form a
white powder, which will be left after the copper
1s rediffolyed, and muft be feparated carefully
from the folution.

After the precipitation of the copper, it is ne-
ceﬁ'ary to get rid of the falts perfeétly, before we
apply the vitriolic acid ; otherwife part of the
copper would be rediffolved.

Vitriolic acid will not diffolve cepper in its
metallic form, and may be applied to diffolve any
iron that tﬁay be mixed with the precipitate, as
well as to loofen copper, which fometimes adheres
to the iron.

The folution of the ircn muft be carefully
wafhed off from the copper.

There 1s a criterion by which we may judge
certainly if any of the copper be loft. Let all
the wathings, and every thing, except the copper,

be putintoa veﬂ'el together ; pour in folution of
fixed alkali, until po farther precipitation takes

place ;
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place; let the precipitate fubfide, and pour oft
the liquor; apply to the precipitate folutior  of
volatile alkali, fold by the name of fpirit of /a/
ammoniac ; thake tl;em together, and let them
fiand for an hour : if the folution of the alkali
acquires a purplith blue colour, the procefs is im-
perfe, if it does not, it is perfe@. ;

If the procefs be imperfect, which is always for
want of care in the decantations, pour in as much
vitriolic acid as will diffolve the whole precipitate,
apply iron to the folution, the remaining copper
will be procured.

VIL
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VII. On the Means of procuring Saltpetre from the
Earths which contain it, and of purifying it; alfo
on making Gunpowder. By M. de BuLLioN.

From the MEeEMoIRs of the RoyAL Sociery of

AGRricULTURE of Paris.

SALTPETRE, like many other fubftances, is a
produétion of nature, and is formed in greater
quantities in the habitations of men than ahy
where elfe. In great cities, fuch as Paris, falt-
petre is obtained by lixiviating the rubbifh of old
buildings ; in the country it 1s obtained by lixivi-
ating the earth of cellars, of ftables, and of other
places inhabitated by animals.

Saltpetre is not only ufeful for making gun-
powder, but is alfo abfol*iltely néce{Tary'in many
arts; we ought therefore to encreafe the quan-
tity of it as much as poflible, and endeavour, by
that means, to diminith the price of it. The ob-

Vor. VI, .Y je&
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jeét of this memoir is, to inftruét the mhabltants
of the country how to procure the faltpetrc which
is formed in their habitations, and how to encou-
rage Its formation. :

Saltpetre is formed of the nitrous acid, and a
calcareous and alkaline bafis. 'The nitrous: acid
1s gencrated in the atmofphere, by the help of the
azote or vitiated air, which is difengaged from
animal or vegetable fubfrances, when in a ftate of
putrefadtion. If therefore, inftead of throwing
{and on the ground in ftables, &c. and building and
plaftering their walls with fat earth, or clay, the
ground were to be covered with marl, or calcare-
ous ftone, and the walls, within and without,
plaftered with the fame, beat and tempered with
water, in the form of mortar, in five or fix
months time the ground, and alfo the plafter of
the walls, would be found {ufficiently chargéd
with faltpetre to be lixiviated with advantage.

In order to perform the lixiviation, the plafter
of the walls muft be fcraped off, and the 01ound
of the fiable, or cellar, muft be dug up; but only
to the depth of fix or eight inches, for faltpetre is
very feldom found ata gredter depth. It may be

¢ dif-
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difcovered whether the ground is fufficiently im-
psegnated with faltpetre, by plunging a red hot
iron into it, which fets fire to the faltpetre.
The ground, &c. being found in 2 proper ftate,
catks are to be filled with it, and water is to be
poured into them, which, when it has diflolved
the faltpetre, is fuffered to run out through a
{mall hole, madé about an inch above the bottom
of the cafk. Frethwater is then to be poured upon
the materials, till it appears not to diffolve any
more f{altpetre. Boiling water would be prefer-
able to cold water for lixiviation, as it would dif-
folve more faltpetre, and confequently there would
be a lefs quantity of water to evaporate.

This water, charged with faltpetre, is then' to
be carried to caldrons of copper or iron, in
which it is to be evaporated, till it is found that
adrop of it, let fall upon any cold fubftance, ap-
_pears, when cold, to cryftalize. - The folution is
then to be poured into copper pans, that the falt-
petre may cryftalize, which it does as faft as it
grows cold. In ahout forty-eight hours all the
faltpetre will be cryftalized ; then the liguor above
1t is to be decanted into amother veffel, and the

» H 2 cryftals



52 On procuring Saltpetré, &e.

cryftals are to be drained. The faltpetre thus ob-
tained is called faltpetre of the frfl boiliﬁg. The
liquor which was decanted fill contains a great
quantity of faltpetre; it is to be poured agé.iri into
the caldrons, to be once more evaporated and cryf-
talized. The liquor which remains after this {e-
cond éryﬁalization contains fcarcely any faltpetre,
and is only of ufe to fprinkle thofe earths from
which faltpetre is meant to be procured. At the
bottom of the caldrons in which the liquor was
evaporated, 1s found a falt, which was formed
during the boiling; this is common {ea-falt,
which, when purified, may be ufed to feafon
food, or to pickle meat. : :

To purify the faltpetre which we have obtained
from the two preceding cryftalizations, it is to
be put into a caldron, with a fufficient quantity
of water to diffulve it éntirély; then pot-ath is to
be thrown into the caldren, to decompofe the cal-
careous nitre produced in the firft cryftalization.
The pot-ath, in this operation, unites with the
nitrous acid of fche calcareousmitre ; the earth, be-
ing now fet freé, renders the liquor turbid, and
15 precipitated. 'Thé evaporation is to be conti-

nued
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nued until a drop, thrown upon a cold fubftance,
fhews a difpofition to form cryftals; then it is to
be poured into cafks, that the calcareous earth
may fall to the bottom, which always takes place
before the liquor is grown cold : it may then be
-poured off into the pans, in which it 1s to cryf-
talize. - e Gt sk
Forty-eight hours after, the liquor 1s to be
poured from the cryftals, and putinto the cal-
drons, that it may be again evaporated, and freth
cryftals produced from it. The éryftais producredA
by this and the preceding cryftalization are called
faltpetre of the ﬁécond boiling 4 1t 1s now purified, to
a certain degree, but not fufficiently fo to be em-
ployed in making gunpowder; for that purpofe
‘it muft undergo a third purification, which is
called the third boiling.
" The liquor which has furnithed the cryftals of
the fecond boiling, like that which furnithed
thofe of’ the firft, 1s good-for nothing but to
fprinkle thofe earths which are deftined for the
generation of faltpetre. The leys made ufe of for
linen cught to be kept for the fame purpofe, as
they fll contain a great quantity of pot-ath.

: Even
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Even foap-fuds ought not to be thrown away ; it
ferves to precipitate calcareons earth from fea-falt,
and to form fea-falt with a bafis of foda. Nothing
therefore, in rural or d;;mei’cic'oac'onomy_, thould
be neglected. : ;

By following the courfe of nature, it is poffible
to eftablifh artificial nitre-beds; it 15 only ne-
ceflary to build walls with calcareous ftone, and,
inftead of mortar, to make ufe of calcareous
marl, tempered with water ; thefe walls thould be
plaftered over with the fame kind ‘of mortar, to
the thicknefs of about two or three inches. If the
walls are built in the neighbourhood of dunghills,
or other heaps of filth, they will generate faltpetre
fo quickly, that they mayb be lixiviated twice a
year.

To make faitpetre-beds upon a large fcale; we
muft dig cavities, either round or long, or of any
other form, and throw into them all the ﬁlthro'f
cities, fuch as the contents of neceflary-houfes,

the refufe of flaughter-houfes, the {weepings of the
fireets, dead animals of all forts, &c. which might
there undergo putrefiction. Around thefe cavi-
ties thould be built’fcveral rows of walls, com-

¢ pofed
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pofed of calcareous ftone, in the m:_aﬁner above
defcribed. Thefe walls thould be eight or ten
feet in height, and have walks between them eight
or ten feet wide, that the.air may have a free cir-
culation. On the outfide of thefe walls, and alfo
within them, fhould be planted feveral rows of
foreft ‘trees; fuch trees decompofe the water of
rain and dew, from which a great quantity of vital
air is difengaged ; this air combines with the
azote furnifhed by the {ubftances in a flate of
putrefaétion, thus forming nitrous acid ; which,
in its turn, combines with the calcareous earth
of the walls, and forms faltpetre.

The fun-flower (Helianthus annuus) may be
planted with advantage within the walls; this
plant abounds with fixed alkali, and very
readily generates faltpetre, which may be ob-
tained from it by lixiviation ; the afhes of the
plant, which contain a great deal of alkali, may
be ufed fo precipitate the mother-water of falt-
petre. 'The hutks of grapes, when burnt, alfo fur-
nith afhes which contain a large portion of alkali,
which may be employed for the fame ufe. Walls
may alfo be built of ‘calcé{reous marl and firaw,

Gisais : with-
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without ufing any ftone, in the way in which
walls are built in Nbrmandy of earth alone : thefe
walls thould have but little thicknefs, that the
faltpétre méy penetrate them more eafily. Houfes,
ftables, &c. may be built of wood, and, inftcad of
the ufual coating, they may be plaftered with
calcareous marl, which will be more apt to gene-
rate faltpetre than thofe kinds of coating which
are compofed of fatearth, or clay. The inhabitants
of the country thould be informed that it is their
intereft to conftruct their habitations in this man-
ner, and that they will, by fo doing, poflefs a new
fource of profit, in the generation of faltpetre. Ex-
perience will foon fhew them how advantageous
it may be to attend to this fubject ; particularly
if the adminifiration of each department, of each
dii’cri&, and of each municipality, would take .
this branch of commerce under its prote¢tion, and
would encourage it by rewards, and by furnithing
the inhabitants with the infiructions and utenfils
neceffary in the purfuit of it. -

The melting of the church-bells will furnifth
matter for a great quantity of caldrons. More
faltpetre is confumied in the arts than is ufed in

.
y maxing
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mékirig ‘g'unp(’)wder, 5 and; th.e: g_reai_:’ér’- qu@ntity
there is made the mote neceffary 1t will become,

“as it will be employed fér purpofeé in which it has
not yet been ufed, on ac.c_ount of its dearnefs.
; This falt, by becoming more common, will be
lowered in its price = thére will be a gr¢ater-nun1f
s of oil of vitriol eftablifhed ;

alum, vitriol of i 1ron, and of copper, fo ufeful in

bef‘of manufaét

dying, &c. will alfo become more common, and
of lefs price ; marine acid, which is obtained from
common falt by'mcéhs of oil of vitriol, will be pro-
portionably cheaper ; this acid is become valuable
fince it. has been e:mplo-yed in bleaching linen
and cotton.  Nitre gives out its acid, by means
of oil of vitriol and earthy vitriols. Nitrous acid
Eis ernployed in_the arts, partitula.rl‘y in that of
: feparanng the perfect metals. It may alfo be uvfed,

in various opemnons, to encreafe the effect of

fire; it accelera,tes the fuﬁon of glafs, and renders

it more pure

Of Gunpowder. :
After havmg defcribed the‘proceﬁ'es' for extract-
ing faltpetre from the earths which contain 1t,

this memdir would be 1mperfe<9: if I did not .xlfo
o Vor: VL2 e 1

ive !

(9
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give an account of the manner of makmg gun-,

powder Sl s R e R e g
Origin of Gunpafwder

. There:is reafon to thmk that gunpowder was
nv ented in the time of Alexanacr the Great, if "
we _]udge- by what Phﬂoﬁrat_us_ {ays of a city near
the river Hyplﬁeﬁs, in the %cftlndles ; which
city was reckoned imp’regnable, and its inha-
bitants were fuppofed to be gods, bccaufe they
' darted thunder and hdhtnmg upon their enemies.
This, itis imagined, could only be the effect of
. gunpowder ; and this conJe&urc is confirmed by |
the accounts of travellers, who certify that_xt was
made ufe of in ﬂxe'Indies,' and partiéulariy in the
Phhpplne 1ﬂands about the year 85 of the
« Chriftian zra, that is to fay, 126 5 years before.
it was known in Eur rope; where it was fuppofed
. to be known about the year 1350; in France
about the year 1366. Father'-ie Compte, a je-
fuit, fays that the Chi‘r;gafe)have always ‘had gun-
powder, ‘and there is reafon'to think that it pafled
from thém'fo th’e‘Indiés, and thence.inté Europer;y'
this, if true, depriv.;es’ Berthold SchWArtz, a Gér-,
man monk, of the glory of havmg 1nv@nted it.
‘ The~
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~ The manner of extrﬁ&ihg hitre from the earths;
and of purhying it s havmg been deferibed, I

 fhall now procecd to fpeak of the other fubftances

" which enter into the compofition of crunpowder, '

namely, fu]phur, and charcoa,l

Of Sulpbur. :

- Sulphur is a combufmble mattcr, co'fnmon in
moft parts of the world ; ; it is often found pure,
ih a femi- tfanfpa.renf criﬁaliné form, of a 1erpon
.colour ; _Very‘ coinmqnly' it 15 mixed with earth
‘and metals. Pyrites are nothing more than a
co*nbiriation of iron and fulphur, which Ilatter
‘may be obtamed from them by fublimation; but,
‘there bemc a fuﬁiment quantlty of fulphur to be

procured by other means, at a low price, it is not
worth whlle to extract it from pyr'tes Sulphur,
to be of a fit quahty for mang gunpowder, muit
: be pure, and of 2 fine lemon colour; it {hould
| Cr?.ckle kel gra{ped in the "h'z“ind. If
it is r;dt pure, the beft way to purify it is to fub-
lime it ; it is then called flower$ of fulphur, and

is very fit for the urpofe of makm owdel
P P g gunp
2 Tq, BE CONCLUDED IN OUR VE},.T._
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. 7’"1:1 Oé/érwﬁwu o the Nature of Honey, particu-
larly. on ils faccbm ine Part, wben obtained in a
folzd Form. = By Mr. Lowaz i

Fr‘om CRELL’S CI;EMICAL- ANN;:LS;
e ' e
I A SLBSTA\CE fo_remarkable and fo ufe-
ful as loney ought fo ‘have bcen Iong fince ac-
curately analyzed by the chemlﬁss Iits faccharine
tafte has always led them to fuppofe that it con-
tained a large quantity of fugar; but the great
queﬁion Was, how to feparate the faccharine part
from the mucilaginous, and other heterogeneous‘
parts. This {eparation was the principal obje& of
my. enqmry, in the expenments of which T atn

How going to ngc fome account. sl
I “Phe property pofiefied by charcoal of de-

compofmg and abforbing the mucil aginous and

phlomﬁlc parts of yarious: fubi’cances, (a dxfcovery‘
whxch I formelly ma.de, .and of which T then gave'
an account, ) induced me to hope that I could by

(;: 4 ltb



Obfervations, &e, S g
ts means, obtain the obje&t I had in view. =1 ’did
indeed fucceed in ;clépriving _honey, which had
prevrouﬁy been diffolved in a fufﬁaent _quantity
of water, of that fmell Whrch 1S, peculrar to it,
‘and alfo of its tafte and colour, but, when I eva-
porared the folutlon, by a very gentle ﬁre, it
foon acqmred 1ts former ‘brown colour, and did
not fhew any dlfpoﬁtxon to produce recrular cryf-
“tals. I therefore thought it reafonable to con-
clude, that this property, of recovermg its origi-
nal colour, cither was natural to the whole fub-
- ftance of.-rhoney, or belonged Vexcluﬁvol v to one
of thofe conftituént parts of it upon which char-
ooal haduo'o power; for, when a folution of com-
mon fugar is thickened by boiling, even though
it is made to boil violently, it does not contract
‘any colour until all the aqueous parts are evapo-
l‘ated o ; :
SHL The honey V’thh had becn treated with
charcoal,»- and thickened by evaporauon, in the
manner - already deferibed, - was obferved, two
months after, to have co <7reaf: ‘number of fmall
white lumps in it, which had the 4ppearance of
cryftals ; and, foon after, the whole mafs feemed |

® to
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to be full of them. * To diftinguith dccurately the
nature ‘of ‘thefe {mall lumps, ‘it was neceffary to
< feparate them from the reft of -the mafs, ‘whiéh
~was _entirely ;bagulated, “;rery thick, and gliut_i»_-' |
nous. This.operatidn I performed tolerably well,
by wathing the mafs with alkalized fpii’it of Wine,
without heat. I foon perceived that the fpirit dif-
folved the glutmous part completcly, merely by
thaking the mixture ; but that fluid did not {feem
to have any effe¢t upon the white ’granuIatAe(‘_i
part; fo that I fucceeded in obtaininAgt»his laft
quite puré. After having feparated thisfaccha-
fine gfénulated part from the liquor, by means of
a filter, I dried it by a gentle heat, and reduced
it into powder this powder did not attradt rnolf—
ture, ‘and had a very agreeable fweet tafte.

IV. As the granulated confiftence of white ho-
néy feems to arife from the coa&ulation of its fac-
charine part, I endeavoured to {eparate that part'
by means of the pure{’c {pirit of wine, and which
contained the fmallef’c poﬂible quanuty of water.
From twelve ounces of thts fort of honey, I plO-_.
cured three ounces of faccharine matter. "This
matter {till cqntzuncd “fome heterogeneous {ub--

i’;fances,
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ing experiments evidently fhew, that thefe two
fubftances differ from each other by properties
which are very firongly marked.

1. If a certain quantity ‘of lime-water is added
to a watery folution of the fugar of honey, 1t
inftantly acquires a brown colour, though it was
before quite limped and colourlefs.

2. Quick lime, which I added to the watery
folution of {ugar of honey, while it was upon
the fire, produced a very ftrong effervel-
cence, and the mixture immediately became of
a dark brown colour, almoft black. By conti-
nuing to add quick lime until the effervefcence
ceafed, the fugar of honey was entirely decom-
pofed ; the mixture turned quite black, and emit-
ted a {fmell which was very difagrecable, and even
naufeous. :

3. The dark-coloured folution contains a large
quantity of lime, which cannot be precipitated
by means of, aérated alkali, nor by an alkali ren-
dered perfetly cauftic.

. 4. If vitriolic acid is made ufe of to preci-
’pitate this lime, it then appears in the form of
,  Vor. VI EKe gypfum ;
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gypfum; but the remainder of the liquor fill

contains a very empyreumitic acid, which feems
to have a ftrong anal\pg_y with the malic acid of
Scheele. - o
5. If the acid of fug'{r'o." honey 1s treated with
nitrous acid, it is converted into acid of fugar. ‘
6. A much more pure acid may be obtained’
by making ufe of a double affinity. For this
purpofe, it is only neceffary to boil together
equal parts of homey and quick lime, ina
great quantity of water, adding to this folution,
which is of a brownifh colour, as much charcoal-
powder as may be requifite to take away the co-
lour entirely. The folution muft then be filtered, |
and to the clear liquor muft be added a very fa-
turated folution of lead in diftilled vinegar, untd
all precipitation has ceafed. 'The precipitate ob- 1
tained by thefe mreans muft be wathed in fuch 4
‘quantity of wateras will edulcorate it thoroughlys; ,
after which, as much diluted ﬁtriolic acid muft. |
be added as may be fufficient to feparate the acid | ,g

of the honey from the lead : this acid may then §

-

L

be concentrated by ey aporat on.

N
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7. If the foluion of honey and quick lime is
thickened by evaporation, after its brown colour
is taken away by charcoal, a tranfparent mafs,
of a*ht yellow colour, is produced, which re-
{embles gum arabic ; it has a bitter tafte, and
does not grow moift by being expofed ro the air.

8. The clear mafs which is produced from
a mixture of the acid of honey and lime is
perfe&ly infoluble in fpirit of wine; and it may
be precipitated from its folution in water by this
{pirit.

9: Cauftic fixed alkalies produce upen honey,
and upon the fugar which is procured from 1it,
the fame effe@ as lime. Honey, as well as
its fugar, 1s emxrely decompofed by them; and
always with a very violent effervefcence. The
dark-coloured extra&ive mafs which is obtain-
ed 'by thefe means is completely infoluble in {pi-
rit of wine; and, when the quantities of the
two fubftahces are exaétly proportioned, very
little tafte can be perceived in the mafs; that
h'ttler is by no means alkaline, and.can hardly
be called faline. - This proves that alkalies,

Reo as
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as well as quickrlime, may be perfeétly féfﬁfaféd,
by the acid ~co_ntain'éd in honey. A

10. Volatile alkali alfo decompofes hong :

the fame manner, and with the fame cir
ftances, as other alkalies; but this decompofition
takes place much more flowly, and oniy when
heat is at the fame time made ufe of.
VII. That conftituent part of honey which is
got from it by treating it with {pirit of wine (11L.)
may be diftinguithed: from the fugar of honey, by
the following property, wiz. that it cannot be re-
‘duced into a dry or folid form. It is owing to

this part that the folutlon of honey fo readily con-
tracts a brown coiour ; for, a folution of fugar of :
honey, deprived of this glutinous part, may be
171‘c <ened upon the fire without fuffering any al-
terzmon of colour.” In other refpects, the yellow
g_’i?tinous' part of honey, here fpoken of, fhews
nearly the fame properéies as the Vfugar of honey ;
and, when treatéd with cauftic alkalies, or with
quick lime, its tafte is alfo the fame.

VIII. The properties which 1 have above de-

cribed are thiofe by which the fugar of honey
| | differs
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differs effentially from common fugar. If this laft
is treated like honey, it exhibits the following
refults. e o

- 1. Neither quick lime nor fixed alkalies pro-
duce any decompofition in. fugar; no effervef-
cence is obferved, nor does the folution thew any
change of colour. . '

2. Whatever quantity of fugar is added to
fixed alkalies, they always preferve their cauf-
ticity ; and, even if they are boiled with fugar
for a confiderable time, they never appear to be
united with its acid.

As quick lime; when combined with fugar, 1s
attended with fome phznomena which appear not
to have been taken notice of by any perfon, I
1hall here mention them.

, By boiling together equal parts of fugar and
quick_ lime, in a fufficient quantity of water, a
folution is obtained, which, by the furprifing
quantity of lime it contains, may be confidered
asia highly-faturated lime-water, in which the
tafte of the fugar is not to be perceived,

By evaporating this folution to drynefs, a white
tenati‘oys malfs 1s obtained; whi;h has fuch an

acrid
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acrid and-burning tafte as to. affe¢t the tongue
like caufiic alkalies. : =
3. By expofing a folution of lime and fugar
to the air, after having been filtered into an open
veflel, the furface becomes gradually covered
with a great number of fmall ’cfy frals; thele are
fucceeded by others whenever, by fhaking the
hquor, the firft-formed ones are made to fall to
the bottom of the veffel. This formation of cryf-
tals at the furface continues tll the liquor contains
no more lime; then the fugar again acquires its
proper tafte. 7
4. The fmall cryftals, of which I have juft
{poken, very readily lofe their water of cryftaliza-
tion, by being expofed to the open air; ac-
cording to my experiments, I fhould confider
them only as an aérated calcareous earth cryf-
talized. - :

5. One of the moft remarkable properties
of the filtered folution of lime and fugar 1s, that, .
by being made to boil, it foon grows turbid and
thick ; the lime then falls to the bottom of the
veflel, and this prec-ipitate is of a milk-white co-

lour;
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four; but, as foon as the folution grows to]d;:
the lime again ditfolves ln it fpontaneoufly, and
 the folution becomes :_cmée more as limpid and
tra'n'fpa‘rént as it was at firft. This phae'nomenoh
(which it is rather difficult to explain) was ob-
- ferved by M. de Laffone, when, in the fame man-
- h,er_, ,hé/cgﬁ;bined the neutral falt of tartar with
”quick limé.’ (Seé' Memoirs of the Aczidéxﬁj’bf
Paris, 1773, page 19[)

6. Alcohol, or very highly —re@ified fpmt of
wine, precipitates the lime from the foremen-
‘tioned folution. -

7. Mild alkalies, by the agrial acid they con-
tain, producé the fame efeét. '

8. Cauftic alkalies do not caufe the fmalleft
alteration i in the folution.

IX. From what [ have faid it follows, that the
>union which exifts between the faccharine part
of honey and the oily part is much weaker than
“the unjon between the fame parts in fugar. This
faft cannot i_)e dccompoled, in the humid w'ay_,

except bj treating it with nitrous acid ; while ho-
ney, and the fugar it contains, may be decom-

poled,
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pofed, not only by that acid, but alfo by mild
alkalies, and by lime.

Upon the whole, there ‘appéars very little reafon
to hope that we fhall ever be able to obtain honey
in the form of fugar; to bring it into that form,
fomething more than a mere feparation of its he-
terogeneous parts feems neceffary. It is indeed
faid, that, in fome kinds of honey, efpeéially
in that from Narbonne, cryftals of fugar, com-
pletely formed, have been obferved ; admitting
the fa&, I confider it only as an accidental cir-

cumftance.

Printed by Jorx NucroLs, Red Lien Paffage, Flect-Strect, Jondar.
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IX. Specification of the Patent gram‘éd to Mr:
RoBERT SALMON, of Woburn, in the County of
Bedford; Surweyer 5 for bis Invention of an Im-
provement in the general Confirullion of certain
Machines, for the Purpofe of weighing any Kind of
Goods, Merchandife, Carriages, Waggons, &c.
which Machines, [o improved, be calls Poidome-
“ters, fromtheir afcertaining Weight by Meafure.

e WITH A PLATE.

Dated March 8, 1.796.

TO all to whom thefe prefents fhall come, &c:
Now kxow YE thar, in complianee with the
Vo VLs T f2id
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{aid provifo, I the faid Robert Salmon do hereb} |
declare, that my faid inv entlon and: the means of
* putting the fame in ufe,ﬁ dre defcribed tn manner
followirig; that is to fay, the fame is performed
by means of a felf-adjufting balance, by the ac-
tion of which the ponderofity or weight of any
body or load applied thereto 1s accurately afcer=
tained, and defcribed at infpection ; and farthér,
my invention or iixuprdvéments in the confiruction
of other parts of weigh-bridges or engines, with
their apparatus, for the purpofe of weighing car-
ridges; and to which faid engines the aforefaid
acting balance 1s particu]arlyv adapted> and appli-
cable; -in purfuance of the faid letters patent to
me. granted, I do hereby afcertain and deferibe
my faid invention, for which fuch letters patent
were granted to me, as aforefaid ; pre;miﬁn'g, and
particularly meaning, that the fize, dimenfions,
‘and powers of my faid engines, may be fo varied
and applied to the various plaf:es and purpofes to
wﬁich they are applicable, as to prevent the fpe-
C'ifyin'g‘taby par‘gitular fort or fize.  Their compo-
nent: (parts may ‘be made of wood, -iron, OT any
other fubﬁance capab}e of being brought to the
» (] ;(hapc



in Weighing-Machines. S8

vfhape and ufes hereafter defcribed; the advantage
and effe& meant to be produced by the aforefaid
engines, and for wluch thefe letters patent are
taken out, 1s to render ufelefs the application of
more than one fcale, and totally to exclude the
ufe of weights; inftead of which, by means of a
circula;‘r"dia“zll-," or upright index, as may beft fuit
the p].ace where fixed, to point out the weight of
any burden put on a {cale, or {ufpended by fopes
or flings; which operation is performed as fol-
lows. 1 procure of any of the aforefaid materials,
{eparate or compound, a roller of certain diame-
ter and length, according as the cafe may require;
at each end of the faid roller 1s fixed a gudgeon
or Céntre, truly turned and wrought ; on one end
of this roller T firengly fix a wheel, of diameter
as may be required ; on the face of this wheel is
a projeéting parf or grooved ledge, fiicking out
therefrom as much as the cafe may reQuire; one
end of this faid ledge commences at the roller,
and continues from thence, in a {piral manner
round on the face of the wheel in one or more
1evolutlons, till it comes to the:extremity of the
faid wheel ; thc other part of the roller, on which
2 o o the



76 Patent for an Improvement

the wheel does not go, is, from the aforefaid
‘gudgeons or centres, truly wrought, and turned
_circular.  This done, the operation and effedt is
thus performed: the faid roller, together with
the wheel and fpifal ledge affixed thereon, is laid
level, with its gudgeons or centres refting on fric-
tion-wheels, &zc,'fo asto make them turn as eafyas’
pofiible. This done, achain, webbing, ftrap, or
line, is applied on the ledge on the face of the
wheel ; one end of which chain, webbing, firap,
or ]me, 1s faftened at the end next the roller; from
thence it continues on the aforefaid ledge round
the fpir'al line, to the extremity thereof, near which
1t terminates, and to it is hung a certain purchafe
or counter weight, of fize as the cafe may require.
"This done, near the other end of the roller, on the
round part, is fixed another chain, webbing, ﬁrap,
or line, running the reverfe way to the one on
the ledge, and hanging perpegdlcularly from the
fide of the roller towards the ground, * to" the
Tower end whereof is fufpended the weight re-
quxred to be known ; which faid weight is deter- ‘
mined and afcertained by means of the weight on
the fpiral ledge, which.afCends or defcends, and

¢ turns
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turns fo far, and to fu’c;h vdiﬁance, and until the
{ufpended burden and the purchafe-welght hang'
in equilibrium with each gther; and as, by the
burden’s turning the roller, the purchafe-weight
~will be raifed or lowered, and go from, or ap-
proach near to, the centre of the roller, fo confe-
quently the faid roller will al'\"avs be turned more
_or lefs, in proportion to the burden appheq g the

4 weight whereof 1s then pointed out on a graduated
circular dial, or other index, by a hand affixed to
the end of one of the gudgeons, or by wheels,
lines, or rods; which may be 'applied and con}
'neé’ted with the aforefaid apparatus in various

other ways, taking their motion and effect from
the fpiral line aforefaid. When this engine is to
be applied to defcribing the weight of waggons,
_carriages, &c. the before-defcribed parts are to be
'pla’ced—‘—tlle roller dire&ly perpendicularly over
the ex_freme'end of the 'mainv or 1ohg lever of the
weighinc-c’n’cine, and the end of the faid long
- lever, 1s then fufpended by the chain, webbing,

ﬁrap, or line, hanging down from the roller, and
the weloht IS thereby afcertamed and defcribed as

: : before.
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before. If umnenfe wexghts are requxred to be
,taken in “arehoufes, &ec. then a large Jlever or
fieelyard may be fixed over my improved machine ;
the fulcrum of this lever is to be p']aced.as' much
nearer one end than the other as the cafe may:

. require ; to the fhorteft end, by means of a chain
or rope, 1 fufpended the burden required to be
weighed, and the other or long end is, by means :
of a chain, webbing, ftrap, or line, 'condu&ed‘_
-to, and conne®ed with, the aforefaid roller, by
means whereof the power on the roller isléﬁ'ened,
but the effect neverthelefs produced, and the
weights pointed out. Farther, my invention is
by appl&ing the before-defcribed parts of my en- |
gine at the top of ftorehoufes, &c. where there
are feveral floors, which may be fo placed as to
weigh and afcertain the weight of goods on each
floor, aswell as if there were an .envginc on evéry
‘one; and the 'wéight of any thing f{ufpended on
any particular floor will be pointed out 1n every
_ one at the fame time, \\.'hereby perfons ‘on the
botfdm-ﬁéor.may check and fee the weight of
goods fufpended and welghed on -the top. floor.
‘ Befides
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'Beﬁdes the abovg- defcribed requxﬁte parts and
modes of ufing my * faid engme, various other
modes and changes may be made, according to
the purpofe: for which it may be wanted ; and
therefore, for the well underftanding of the intent
of my faid paten-t, and to prevent éncroachmeﬁts
thereon, Ido particularly {pecify,” that my ihw}enf
tion particu]arljr goes to the afcertaining and de-
{cribing the weight of' any matter or body, by
means of a felf-adjuﬁmcr machine, demonftratmg
the weight, however applied, and taking its effect
by means of a fpiral line, as aforefqld, and, as the
fame may be fhaped and apphed 1n various and
innumerable ways, I conceive it unneceffary to
make any drawings of the fame. Farther alfo, rhy
impr0vements, in the conftruétion of the bridges
or platforms, >wit_h their apparatus, on which
carriages are placed to be weighed, confifts in
ﬁxing al¥ the centres, or points of bea’ring on
the diagonal levers, in a direftion at right angles
fron}' the faid levers ; whereby the diftances of the
_ points of bearing thereon are more accurately de-
termined, and the operation thereby rendered

ARl s ~_ more
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more cx;.& than on the levers now moftly in ufe. :
I do alfo fix an open under-frame beneath the
bndge or large fcale, to which faid under-frame
“are fixed the iron ftandards that reft on the dia-
gonal levers of the apparatus; ’by which improve-
ments, the whole can be more readily fitted and
fixed, and the mechanic part put to work and
examined before the cumberfome fcale or bridge
comes on; which bridge may alfo by this means.
eafily be taken off, repaired, or renewed, by any
country carpenters, or others, without the ',re-
moving or endangering the mechanic parts ; and,
from the frequent wear and decay of the brdges,
more than any other part, this—‘ir'nprovcment will
be found neceffary and ufeful. And farther, 1n
order for the more ready and eafy application of
thefe rﬁy aforefaid machines, when ufed for he;(wy
burdens, without the application of the bridge or
platforms as in the cafe of weighingcarriages,
&c. 1 have found it 1equ1ﬁte to have fome means
of we1ghmg up or raifing immenfe weights to any
height, fufficient to enable the application of the
Alings or {cale of my faid machine ; which opera-

©

tion
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tion I perform by means of a lever, {o conftructed
that a fingle man may raife immenfe burdens to
the height - required ; when the bufdén 1s then
{flung, and fufpended to the cham, webbing,
Vﬁrap, or lme, as before defcnbcd which fald
lever, b,emg a requifite infirument i in the applica-
tion of the béfor_e,—dcyfcribved apparé_l‘,tp‘s;? I confider
as a part thereof. The conftruction of it 1s accord-
ing to the drawings and references hereunder de-

fcribed. In witnels whereof, &c,

REFERENCES to the Drawings of the Lever for
weighing up and raifing TVVéights, 1 order to
apply them to the Weighing- Enormes. (See
Plate V.) :

A. The lever, reﬂmg on the fulcrums BB,
which are conneéted together by the bearer C,
and hung up to the lever by two pms, as fhewn
in the fe&ion.

D D are ftrong iron racks, into which the lower
parts of the fulcrums B B are forced by the {pring
0t Thefe iron racks are ﬁrongly fixed to the
- Vor. VL. Mow upright

]






Tol. VI FLV-

G  Flewaiion.




( 83 )

X. Specification of the Patent grahted to Myr.
James Keerine, of fHanley, in the County of
Stafford, Potter; for bis Invention of a Subfi-
tute for Cerufe, commonly called White Lead,
and Minium, - commonly called Red Lead or Cal-
cined Lead, or any other j"reparaﬁm'qf Lead of
the like Nature, in and about the glazing and
enamelling all Manner of Cream-coloured carthen
Wares, commo}zly called Queen’s Wares, white
earthen Wares, and V,wbcrzt are\ commbnly called
China glazed ‘Ware.r, and alfo Porcelain and China
Wares of every Kind;. and which is alfo a

Subftitute for the fuid Articles of Cerufe or
White Lead, and Minium or Red Lead or calcined
Lcad, or any other Preparation of Lead of that
Nature, in and abont the making of Glafs and
Enamel of every Sort or Kind; and alfo for every
Purpofe for which the Article’ commonly  called

- Glafs of Lead was or may be ufed.

i

Dated June 20, 1796

TO all to whom thefe prefents thall come, &c.
Now X\NO\V Y& that, in conipliance with the faid

% a5 M2 o Proufo,
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provifo, T the faid James Keehng do hereby de-
clare, that my faid invention'is lead ore, which is.
to be ufed as hercih after n_wntibned. The follow-
ing is one method for m;‘a.king ufe of the fame asa
fubftitute for cerufe or white lead, and minium or
red lead or calcined lead, in makihg and preparing
: glazes ; that is to fay, take lead ore, and pulv;.rize
or grind it to a powder, or grind it \;vithwater, or
other liquid to a fine liquid ftate, to which add
fuch quantities of the fame ingredients as are
ufually ufed and added to white and red lead in
the preparation of glazes, and mix up the fame
in the common and ufual manner, and'dip o_r:'
plunge the wares or-articles to be glazed in the
faid mixture, according to the common method
of dipping, to glaze the fame. Before the wares
are put into the crucible or firing-veffel, or what.
is commonly called the faggar, to be fired, pre-
pare a ftrong wath made of lime and water, and
whitewath the infide of the cruc1ble, firing-vetlel,
or fa.ggar, ‘then proceed in placing and ﬁrmg the
_-wares in the common way, only obferving not to
lute or ftop the firing-vefiel containing the warcs;;
clofe, as leavmg {fome convement aperture or

L

upcrtures
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'apertures may often be found ufeful, to admit the
evaporatxon thereoub of any fumes. dr vapour that‘
may arife from the faid fubﬁlttlte or lead ore, 1n
the a¢t of firing, or thit rﬁay happen not to be
abforbed or taken up by the waﬂ; By obferving
the foregoing dire&iohs the faid fubﬁ:xtuLe will
in general be found to anfwer the purpofes of
white and red lead, in ‘the rnakmo of glazes for
glazing the feveral goods and wares herein before
menﬁo'ned_; ‘but the faid wares will be liéble.to
Be much injured and disfigured in the gléze, by
the action thereon of the faid fum_es and Vépour,
whchadl firing of the fame, Bon e
ufe of the faid fubftitute in the fate above men-
tioned ; as it may frequendly happen that the faid
“wath will not abforb the whole of the daid fumes.
and va§0ur, and the fame may no‘t have opportu-
i mry to evaporate as it thall arife from the faid
_ wares, nor will the glazes prepat‘ed with the faid
lead ore or {ubftitute, in the frate above ‘mentioned,

be fo entirely harmlefs to the workmen empbyed
in uﬁng the fame as fuch like glazes prepared with
_the lead ore or fubftitute after it has undewone
the procefs -herem after nest mentioned ; that is

Pk
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to fay, in order to prepare the faid ore or fubfti-
tute for ufe, inftead of white or red lead, in ma-
king glazes for the goods and wares herein before
mentioned, and alfo for enamels, glafs, and glafs
of lead, take a quantity of lead ore, and puf it into
a reverberatory or other oven, kiln, or furnace,
and roaft or‘ fire the {fame to what is ufually called
a white heat, in which procefs it will be ob-
{erved to emit and fend forth a confiderable quan-
tity of fumé and vapour. Such firing muft be kept
up and continued,' until- fuch fuming and v:apour
. ceafes and 1s gone ; and, when the mafs has grown
cool, it may be taken from the furnace or firing-
place, and pulverized or ground, as herein before
mentioned with refpeét to the crude lead ore;
and will then be fit to be uféd, in the .ﬁead of
white or red lead, in the making of glazes of
every -kind for'the goods and wares herein befor¢
xhentioned, and alfo for enamels of every kind ;
and, cither with or. without grinding, in the
rhéking of glafs and glafs of lead; and will be
found to prevent the injuries and mifchiefs occa-
fioned to the workmen employed in the faid
—nanufaé’cures, by thc ufc of whxte and red lead

ﬁherem
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therein. And the fald fub{htute or preparatlon of
lead ore laft mentloned is to be added te, and ufed
w1tb, the materials her,etofore made ufe of, or
which may be ufed, for_maki'ng glazes, enamel,
glafs, and glafs of lead, in fuch proportions,
mannér, and form, as whne or red lead are or
have been ufual]y ufed, or may be ufed therein ;
and the glazes and,enamels fo prepared, with the
{aid fubﬁitﬂié, are to be madé ufe of in like mian-
ner as glazes and enamels wherein white and red
lead, or either of them, are or may be ufed in
the common and ordmary Wiy

Althouorh the, faid fubihtute may be faid to , be
fuﬁimently roafted and " prepared when all the
fume and vapour has fubfided, yet, as it is of
1rnporta.nce that all the 1 mjunous qualities thould
be thrown off in the faid procefs, it would be
adv1fable to contmue the roaﬁmo or ﬁrmg of the
fame for the fpacc of 4n hour or two after the
vapour has vifibly fubfided ; as fuch a continu-~
| ance of the firing can be no ways injurious to the
fub{htute or metal, and it may prevent a poﬁi—
bility of the faid arncle being fhort-fired. In
9550

w1tnefs whereof, &c;
: g :
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ufe and application of cranks, movable or folid;
wheels, or fly-wheels, treadles or treading- boards,
and fpnings, fo conftruéted and arranged as to
produce the aforefaid effe®. And farther, that
the thape, fize, figure, arrangement, extenfion,
abridgémeht-, and component fubftance and parts
of the faid cranks, wheels, fly-wheels, treadles or
treading-boards, and {prings, 'rhay be varied in-
determinatel}, as occafion may require, without
in the leaft departing from the prmcxple or pro-
cefs of adtion. : ~

And I the f2id Francis Lowndes do hereby far-
ther declare, tliat the figure 1, in the drawing or
plan hereunto annexed, (fee Plate VI,) reprefents
my f{aid invention, called the Gymnaflicon, or
machine for mufcular exercife, with its cranks,
wheels, ﬂy—whgels, treadles or treading-boards,
and fprings, uncoyered. The' frame may be

made of wood, or any other fubftance, and of
lany dlmenﬁons or figure ; 1ts joints held together
by tenons and {crews, or any other means moft
conducive to its ftrength. AAAA are upright
pillars or pofts, the upper and lower extremities
of which are -tenanted intp the frames BBBB

Vor. VL. e N and
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and CCCC. The frame BBBB may re{’t on
four or more feet, or on its own bafe. DD are
two bars, which unite the front and back plllars :
or pofts AAAA, both with a view of giving
firength to the frame, and being otherwife ufeful
in fupporting the arms of the patient when occa-
fion requires. EE are treadles or treading-boards,’
for fupporting the feet of the patient; their back
extremities are kept 1n their places by hinges, or
cocks. and centered points, annexed to the back.
rail of the frame BBBB, or to the lower extre-:
" mities of the back pillarsor pofts AA. FF are me-
tal cocks, inferted into the front extremities of the:
treadles EE ; each treadle has two, ahd the centered
fcrews which pafs through them embracethe crofs;,
or lower extremities of the treadle-lifters, G G, fo as’
to admit of cafy motion. The upper extrémities or
heads of the treadle-lifters G G are {crewed on the
~ rods, and kept in their place by ﬁop:nuts; The’
~ headsare divided into two parts, hollowed out,"
0 as, when the upper parts or caps are férewed
down, they completely envelop the eccentric pi-
vots of the lower cranks LI allow'ing free rﬁodon.

11 are the lower cranks, whofe eccentricity 1S

o fixed
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fixed at no -particular'dii’cance,' as they are made
dccording to c1rcumﬁances thexr extremities are
pivots, fitted to run m fockets or flanches fixed
to the front pofts A A KK are the upper
cranks, which are made folid or_ “movable, and
whofg eccentricity is fixed at no- particular dif~
tances: their pivots likewife run i fockets or
flanches, which inay be éle&atéd"br' deprefled,
-according to ciréumﬁgﬁnces,' ‘by ﬂitéfor holes per-
forated through the fupporting front pofts A A.
"L L are wooden handles, loofely put on, and are
‘to fupport the arms of the patient. MM are
wheels, or fly-wheels, with groovesin their edges,
to admxt of a cord or band, to put them both in
motion ; they have mctal fockets or ﬁanches in
their centres, with fquare holes, fitted to receive
the {quare ends of the uppei&and lower cranks,
whofe extreme t}arfninationsi are tapped, and fur-
hiﬂicd with nixts, to. kéeb’faﬁ? the wheels. Nisa
“handle, ’to give motion to the machme, if necef-
fary.

The ﬁgure 2 reprefcnts a fe&lon of a crank-
rod or treadle-lifter, and trcadle, detached from
its ﬁtuatiqn. Q i its; divided - hezid,’ with the

vl : N 2 : ~ mpper
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XII.  Specification of the Patent g;'anté? T M.
WarLter TAYLOR, of Sautbar;zpton, Block-ma-

er ; for his Inveniion of a great Ir@iowmmt in
the C‘an_/iru;?z'm;af Shivers or Pulleys for Ships’
Blocks, which are better adaptezz Jor the Rigging
of Ships, and other Purchafes, than any now in
ufe; part of which faid Invention will be of ufe
for Boges of Wbeel—(;’arﬁage; of all Kinds.

Dated June 5, 1781.—~Term expired.

TO all to whom thefe prefents.ﬂw.ll come, &c.
Now xkNow YE, that I the faid Walter Taylor,
in compliance with the faid provifo, do hereby
deferibe and afcertain the nature of my invention,.
and the manner in which the fame is to be per-
formed, i manner and form following ; that is to
fay,) Firft, as to the planking fhivers with lignum
vite ; widelicet, to buth, box, coque, or plate all
"kind of thivers or pulleys, made of any kind of
wood Whatfoever, with lxgnum vite plank, or

2 e pieces
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PICCCS of plank, let in on each fide of the thivers,
to crofs each other, foas 1t {hall wear on the pin-
_head or endway of the gram, inftead of any kind
of metal; which kind of bufhes, boxes, or
coques, not only firengthen the fhivers or Apul-
leys, but wear much better and longer than when
the thivers run on the pin-flat or fideway of the
grain, as is now pradifed ; and, by various ex-
periments, it has been found that they wear bet-
ter than coques now in ufe, and with lefs noife,
e T
Secondly, as to planking fhivers with other
wood ; widelicet, fhivers.or other pulleys for com-
mon ufe, where lefs purchafe is required, and
made of any kind of wood, asabove mentioned;
may be bufhed, boxed, coqued, or plated with
pieces of plank of yew-tree, box, holly, and fe-
veral other kinds of wood, fo as 1t is ﬁxed with
the fhivers or pulleys to wear on the pin-head or
endway of the grain, as before mentionéd.
Thirdly, to make old fhivers ferve again, which
was never before praéhfed 'vzdelzcet when hg-
num-vite2 or other fhivers are worn out at the
centre, they may bc_ made ferviceable: agam, the

U ¢ fame
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fame as new, by new buthing; boxing,  coquing,
or-platihg'tﬁern, in the manner before mentioned.
Fourthly, with refpect to all the above im-
provements ; fwdelzcet afl the buﬂrung, boxing,
coquing, or plating made of lignum vite, or
other wood, is faﬁened in the fthivers with
fcrews, or rivets. | ‘ :
Fifthly, as to boiling Enghfh wood fhivers in
oil, or falt water; videlicet, thivers or pulleys
made of Englith wood, being‘liable to be affedted
by the weather, rﬁay be rendered more fervice-
able by being boiled or foaked Ain oil, or falt
water. s A
Sixthly, as to the r1m or groove in metal fhivers;
videlicet, the new invention to make fhivers or
pulleys of caft iron, brafs, or any other kind of
metal, as follows; the rim or groove part of the
fhivers is to  be made of caftiron; brafs, orany
other metal, and the thivers are to have fpokes of
lignum vitz, or any other kind of wood, croffed
at the centre, and faftened to the faid nims or
grooves with fcrews, or rivets; which {fpokes may
~ cither be coqued with metal or iron at tlie centre,‘
or fixed fo_g.s the lignumevitee or other wood

R S ey : . {pokes
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{pokes fhall wear or run head or endway of the
grain. The fhivers or pulleys with rims or grooves
of caft iron or metal may have new {pokes fixed
to them, when the old ofies are worn out, and will
do again the fame as new ones, which has never
before been praé’txfed : '
Seventhly, as to plates of metal in wood ﬁu--
vers; widelicet, fhivers buthed, Loxed, coqued,.
or plated with wood, as before defcribed, and
fhivers or pulleys of caft 1ron, brafs, or othep
metal, made as before defcrlbed, intended to
have great ftrains or heavy purchafes, may have
plates of 1ron, brafs, or other metal, fixed on
each fide at the centre, to be fcrewed or rive.tedl
in fuch a manner as to jam the wood between the
faid plates, and thereby render thc thivers: more
fecure. : ;

- Eighthly, as to the improvements in boxes.of
wheels for carriages of all kinds; the boxes for
wheel carriages are to be made of lignum vitz,
or other wood, to wear or run on the éxle-trec

head or endway of the grain. In witnefs where-
AO{ &c. = 3 3 %
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20 teeth ; then, as 404-20="60 : 9o :: 40 : bo.
'Again, as 60 : go*:: 20 : 30. The bevel of the
wheel of 4o tecth then, by the above, is equal,
to an angle of 60°, anll the other of 30°%; which,
added together, is=9o°. - Or, having found the
complement of one of the wheels, as above fiab-
tra& that from go, and the remainder will be the
cbmplement of _ther bevel of the other. Where
the axes of the wheels make either a greater or a
{maller angle" than go, take fhe' comp-'lement of
the angle which they defcribe for the middle
term, in place of go, and proceed, in finding the
i refpe&ive beyels of the wheels, as above.

To ufe the Infirument. Having found the bevel
of the wheel of 46 teeth to be equal to an angle
of 60 degrees, move the under edge of the imb E
of the qUadranf (Fig. 1.) to 6o on the {cale, and
* then apply the upper edge of the limb D, to

the under 'pé.rt or fule of the wheel at X, Fig. 2,
and the inner edge of the other limb A will de;
{cribe the bevel .ﬂmt the wheel muft be worked
or formed to. Then, for the wheel of 20 teeth,
fet the quadrant to. an angle of 30°, and proceed

in'like manner thh it, and foon for any other

e S e , bevel.
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"bevel. The bevel may alfo be exprefled by the
angle defcribed by the fole or tnder part of the
avheel and the line of the bevel of the teeth, as
XCB, Fig. 2.; in which cafe the bevels of two
wheels, fo exprefled, will be to one another, in
the inverfe proportion of their diameters; and
the quadfant will equally apply to the above-
mentioned purpofe, by dividing the {cale the
contrary way to that in the drawing.

The inftrument here defcribed and the manner
of uvfing it are {o very fimple, that almoft any
mechanic, employed in machinery, may both
make and ufe it. ;

The inftrument may be made either of wood
or of metal; and will be found particularly ufe-
ful in bevelling fmall metal wheels, where the
apparatus commonly ufed in bevelling large

wheels cannot be applied.

XV






XV. Defeription of a movable "B_arn-F/aor ; invenied
by Mr. Jorn Uexon, of Perworth, Suffex.-

WITH A PLATE.

From the TraxsacrtionNs of the Sociery for
the Encouragement of ARrTs, MAaANUFAc-

tuRES, and COMMERCE.

A Bounty of Thirty Guineas was voted to Mr.

Ueton for this Invention.

THE heavy and continual expences attending
barn-ﬂobrs, and the great confumption of valua-
ble tmber in the conftru&ion of them, has
always been very injurious to the landed intereft
of the kingdom ; and the great wafte of corn in
threfhing upon them, as foon as they begin to
detay, has ever been a heavy lofs to the tenants
and to the public ; it was therefore very defirable
that fome new plan fhould be difcovered, lefs
wafteful, and more durable. T

ty sk - Sy Mr.
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Mr. John Upton, of Pexworlh, in Suffex, has
conﬁm&ed a barn- ﬂoor in that nelghbourhood
which he hopes will accomplifh both thofe ob-
je&s. The barn-floors now in common ufe con~
fume the large and ‘valuable oak-timber, often
fuch as might be. conv erted mto two-and- a-half-
inch fhip-plank ; and which is, at this time, very
difficult to be procured at any price.  They laft
only from fifteen ro twenty years ; and, as they are
{ubje& to frequent injuries, from the exertions of
the horfes in drawing loaded w'ag‘golns into the
barn, they require frequent repaiis; and, if one
~ plank fails, it cannot be effeCtually repaired, with-
out taking up all the planks from the door to the
part which has given way. Hollow beech-floors,
which were introduced a few years fince, on ac-
count of the very high price of oak-timber, are
found not to wear more than feven or eight years,
and confequently do not *an{wer. Hollow floors,
whether of oak or beech, are much better o
threfth on than thofe laid on the ground : and,( as
the p]anks of the propofed floors are much thin-
ner than thofe in prefent ufe, the v1brat10n is
Pronger and e.onfequently the com more tho-

~ roughl y
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The plank for the rlaft—Amentioned floor may be
cé'mpofcd of deal, beech, or elm, as they wili
be perfeétly free from decay by damps, which
will confiderably 'leﬁfen the expence of this new-
conftructed floor. The eftimates are made when
the materials are fupplied by a éarpent,eri when
they are furnithed from the :eﬁ:ite,r a very confi-
derable farther advantage arifes to the landlord;
as the new-confira@ed floor is cofgpofed ‘of {fmall
fcantlings, which may be had from fhort timbers,
much inferior in value to thofe ufed for the other
floors. : . £

When there is more than one barn in a farm-
yard, this floor may be farther ufeful ; as it may
be removed from one barn to another, and fave
the expence of at leaft one out of three.

It is fuppofed, that a floor conftructed in this
m’anner will laft for”a. hundred years, or indeed
as long as the barn; becaufe it is perfe&]y free
from damps, -on account of the diftance at which
it lies above the ground, with a fiee current of
air pafling under it when down; and, when it is
turned up, (which it probably will be at leaft half
the year,) it will be as free from decay as the pofis
or bea_mdof the barn. : :

*‘*QJ S R
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]eg and a tenon for ﬁxmc in the ﬁone mortice,
the other defigned to lie lcngthwxfe, and level
with the floor of the barn. In the ground are
ﬁﬁ{gd ftoues, with mortices in them, to "feceive
the tenons of the above-mentioned timbers, but
which could not be expreﬂed in the plate.

H. FEhe oround which fhould bc made of ma—-
’terlals {ufficiently hard to prewent the horfes, or
. waggon making 1mprcﬁion thereon : :

1T. Pofts wub iron hafps, to fupport the ﬂoors
when out of ufe.

KKK. BRacks ta fecd cattle, when the barn is
applied to other purpofes than threfhing on.

Wb;ﬂ the Flpoi is o ﬂwanlgqf for threfbing. on. -

Firft turn up the floors, l'z_wd‘ fix them faft with
the iron pins, bolts, ahd"‘"hdv{’ps; then' take out
the middle tirﬁbers, next;‘; "tl-{e”cn‘-oi‘s' timbers :
place them on the ground, on that fide which 1is
oppoﬁtc to the recefs, where ‘the timbers are (o
be depoﬁted when out of ufe; then let down that
part of the floor which has leos[to fupport it; put .
the timbers mto the recefs’ and turn the floor
up aU'Uns ' :

An-
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I have frequenﬂy been at a lofs to account for.
To the enquiries [ have made on this fub_]e& the
moft. general anfwex has been, ¢¢ that wood would
‘¢ not grow on fuch land. » ButIam led to con-
Je&ure the true caufe to ‘be, that the expence is
immediate, and the profit ot a difiance. Thls"‘;‘
'doubﬂ.'éfzsivh:;.s:"é.ppreared,' at the firft view, to many,
a fufficient bar to improvements of this Kinds
yet, I truft, 2 fair and candid enquiry into fa&s,
with the obfervations I thall adduce, on diﬂ'crcntf
plantations within my own knowledge, will fuffi
ciently demonftrate, that a man may, within
the compafs of his own life, (if he begin to plant
early,) reap the rngafd of his labou-rr, and a'-]fo_‘
enjoy the pleafing refle&tion of the advantages he
is preparing for his children, by this rational and
amufing-employment, as well as the bene‘ﬁt’ax}d‘
agreeéble fcer&'erx the country will receive from
fo laudable an undertaking. 5 :
There are three kinds of land generafly deemed
PG vonssble for the purpofes of cultivation's ‘and
experience has proved, in moft inftances, that al-
though mere 7palns, labour, and _expence have
“been bc{‘owed in enueamurmg to cult1v1tc and
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of,p'urpofes. The w03¢ of this tree is in gr:eat
efteem and demalid‘. fé)r: machinery ; the cbgs for
milf—wheels formed of it being proved by expe-
rience, to be fuperior to any other. Itis com-
>monly ufed for ‘bobbins ; 5 and the country people
‘wear fhoes, or; as they are ufually termed, clogs
made of it. Its excellent quality of refifting in--
jury from watgr “is univerfally ack'nowledged' :
hence its great value for pum‘p‘\-—"'tfeés, pipes,
drams, conduu:s to refervoirs, pxles under water,
and all kinds of wood-work which is kept con-
ftantly wet. The pipes which are laid under the
freets of ok large towns, to convey the water,
are generally of alder ; and indeed, 1n all works
of the fame nature, where it can be plOCUTCd n
fufficient quantity, it is preferred fo every other:
wood. Bur, it is much to be lamented, that the
valuable 'prdper,ties of its bark fhould be folittle
kn(;wn, that in mp‘ﬁ 'inﬁ_ancés it is buried with
the tree. The black‘dy'ers'of c;ro'tt'on ftuffs know
its value, and make much ufe of it; they pur-
chafe it at the rate of feven to eight pence the
flone, laid down at their dye-houfes. It is not
chopped, but fold as it is ftripped 'ﬁ'émi. "_thé frees
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ing and peeling, 2s many of t. e branches were fit
for ftakes for fencing, and other -‘purpofes. It'is
three year§‘ fince the laft falling ; and the reft; on
a moderate calculation lately madc, ihavc‘ been
eftimated at 13/ exclufive of the young poles or
thoots.  Thus, in fourteeﬂ'yeafs from the plant-
Ing a piece of {wamp, rather lefs than an acre,
which had never before been produ&ive to the
owner, theré have been aiready received eleven
pounds four fhillings; and timber is now ftand-
ing to the eftimate of 13/ more ; in all, 24/ 4s.
or t/. 145 7d. yearly. But thefe are not all the
advantages refulting from this Plantation ; for, the
Ieaves fall in fuch aBundarice each 'y:ear, that they
have added a tolerable foil, produive of a coarfe
grafs, which, being cut Wich the fickle in fummer,
is ufed as fodder for the young cattle within the
houfe, during the heat of the day. I ouoht to
obferve, that, in this efhmate, no account is taken
of the expence of thar very necéffarry article to all
plantations, fencing, the ground~ having ‘been al-
ready enclofed.. Bﬁt on the other hand, it muft
be remarked, that I hayve flated the profits of the
plantation to its extent of fourteen years only ; and

“that;
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XVII. Conclufion of AL .'BULVLIO.N’S Memoir on pro-
_cur'z'ng Saltpetre from the Earths twhich contain

: 7 and on ﬂla/%iﬂ’ Gunpowder.
(From Page 59 )
Of C/Jarcoal

THE bet kinds of wood for ’mﬁking charcoal
are thofe which are of a {oft texture ; fuch as Wil-
. low, Lime, Hazel, Buckthorn, and, above all, the
Berry-bearing Alder, ( sz{fﬂnzz: Frangula ;) this
laft is preferable to any of the others ; the charcoal
produced from it is fofter, and more eafily reduced
into an impalpable powder, confequently it is more.
capable of being intimately united with fulphur
gﬁd {altpetre. To make charcoal, in the large
way, fl'om'ahy‘of the woods above mentioned,
they fthould have' their bérk taken off, and then
| be well dried : the beft time for performing thefe
- operations is, when the tree is full of fap, as
- in the months of May and June. The branches -
| are ‘a,ftverwards to be cut into pieces, of the

=S ' length
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length of com'mon charcoa: . which are to be
‘burnt in the ufual way. If a {mall quantxty only
of this cha,rcoal is to. be made, the wood, after
being depnved of its bark, and dried, is to be
fplit and cut into thin pieces, of :only three rorz',
four inches in léngtﬁ., It is then to be enclofed in »‘
earthen pots, large.or fmall, the cover of which is
to be luted with clay, fo that no air can get foto
‘them. Thefe pots are to be encérﬁpaﬁ'ed with
live coals; which are to be kept burning, with
an equal degree of hear, for the fpace of an hour.
The charcoal is not to be taken out of the pots
il they are orown cold ; it will then be found to
be completely charred, without any mixture of
athes or dizt.
- In the above manner, the woody pats of hemp,
old linen, paper, &c. may> be charr-ed; and fo
perfedly as to be very fit for makin& orun'powder'
Chemiftry has other -means of charring fuch
fubi’cances, namely, by making ufe of dlf’ullmv
‘ veffels, either of “earth, of iron, of copper, o of
glafs. By means of thefe veflels, the produ&S

arifing from thc fubﬁances oPLrated upon may be
preferved. e : :

- On
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viduals of the public who ma - wﬁh to make fome
for their own ufe. The proportlons from which
E obtamed the ftrongeft gunpowder were as fol-
IOWS, viz. ope ounce of v&ell—purlﬁed faltpetre,
one gros and a half of charcoal, (made of the berry-
gearing alder,) and fifty-four grains of fulphur..
Confequently, to make about one pound and
four ounces of gunpowder, there would be re-
quired one pound® of faltpetre, three ounces of
charcoal, and one ounce and a half of {ulphur. '
Four'ti\m'es the quantity above mentioned may
be put into a large mortar, of wood or marble ; it
muft be well Beat, for the {pace of twenty-four
hours, with a peftle of hard wood; wetting it
with ‘water fufficient to maké it into a pafte, and
adding a little freth water, from time to time, 2s
the pafte grows dry. At the end of the above
time, the pafte is to be taken out of the mortar;
and put between two boards; on ‘the undermoﬁ
'of which it 15 to be fpread, ﬁve or fix lines
- thick. Thc uppermo”c board is then to be loaded
w1th 1arge ftones, that the pafte may be preﬁ'Cd‘
as hard as pofﬁblc & 1f a prefs can comemently A,
be made ufe of, fO much - the better,” for the

: harder :
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harder the pafte i§'~.‘§i,:fféd , the ftronger the pow-'
der will be. Aboht tyvén_ty-four hours " after this’
prefﬁire, the ‘p‘a[te may be taken from between’
the boards : it will be found in the form of cakes,’
very hard, and very dry. In order to grain i,
thefe cakes muft be broken upon a table, with a
rolling-pin or a wooden mallet. ; Then the pow-
der is to be paffed through a fieve of leather, the
holes in which fhould ‘be one line in diameter.
What Apa{Te_s', throﬁgh this fieve is to be put into
another, the holes of which muft be half a line in
diameter. What pafles through the fecond fieve
is to be thrown into a hair fieve of a middling
finenefs ; and, laftly, what pafles through the hair
fieve is to be fifted in a #ery fine filk fieve, that
1t may be deprived of its duft.

The p‘owder which remains in the filk fieve isthe
fineft, and the moft powerful : that which remains
“in the hair fieve may ferve for thooting game,
&c. and that which remains in the leather fieve,
~with the {mall holes, is fic for charging cénnon,
or for bidwing up rocks, &c.  The powder which-
'_;‘is;‘lefi in. the ﬁr_ﬂ_: fieve is to be carried to thé

; table,
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turned round, - caufes the gx-wins of gunpowcfer to
undergo a degree of fri&ion, which mmbs off their
fharp angles, and gives them a glofs. When
taken out of the cafk, the gunpowder fhould be
fifted 1n a filk fieve, to feparate the duﬁ which i 1s

formed in the operau" 3

A fmall quantity of gunpowder may be glazed
by fhaking it with the hand, in “boxes or {mall
barrels ; but this method of operating, as well as
that already defcribed, -leaves the grains of an an-
gular form. : : = iy :

T Switzerland, where the be{’c powder in Eu-|
rope 1s made, the gram: are brought to a perfe&
Toundnefs. I fiicceeded in making them fo, in the
following manner: when the powder is fuffici-
ently beat, and whilc it is ftill wet, let it be pafled

rough a coarfe hair fieve, afﬁfting its paffage
by a wooden roller, which rollsupon the powder,
in confequence of the motion whmh is given to
the-fieve ; by this means the "powdér 15 dix;ided
and gramgd W lule it is yet moift, let it be put.
mto a linen fack, of a clofe texture, capable of
.coptaxnxno from three to fiftecen pounds of powder ; :

;md Iﬁt the mouth of th° i ck be ned as clofe to.
; thc
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The balance-wheel E moves in the dire&@ion of
" the arrow Z, and therefore will extend the fprmg
d, when locked upon it. eisa cock, and fan
adjufting-fcrew, which is {crewed into the end of
the cocke, with its head towards the centre of
the balance-wheel E, on which the fapphire-pallet
. s banks, in the very fame manner that the detent-
fpring @ banks upon the adju{hng-fcrew ¢, al-
ready defcribed. * g is a fmall cock or ftud, n
which there is an adjufting-fcrew, to bank the de-
tent-{pring d, when it is lifted from the balance
wheel outward. Let any force move the balance-
wheel in the direction of the arrow Z ; then, when
the fmall ruby pallet near the centre of the {nail,
- facing the tip of the tooth 1, comes to ftrike the
detent-fpring d, " thic fapphire-pallets s will be
lifted beyond the tooth 3, fo that the wheel rnay
efcape, but the face of the round pallers will be
brought into a pofition pointing to thg: tooth 25 at
that inftant, the balance-wheel will firike on the
face of the round pallet, and carry it back agamA
fto 1] "when the foail will have paﬂ'ed beyond the
'ruby r, and thereby Wmd up the rcnovatmc—
fprmg : Ko
= VOL. UL . - i P Cpan e "j__He:r’e
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Here it is plam that the forcc of the h'am muﬂ:
be fufficient to wind up the renovatmg—fpnng,
the firength of which may be 1ncrqafed or dimi-'
nifhed at pleafure. ;

Having confidered the a&xon of the pr1nc1pai ;
parts of the efcapement feparately, it now remains
to defcribe the operation of the whole tbger_her.. ;
When the balance is at reft, and the renoﬁatiﬁg’-
fpring wound up, the whole will appear ready for

: a&ibn, as in Fig. 2 ; we muft alfo imagine the
balance-wheel to turn round in the direction of _
- the dart Z, and that it is prefling aga.ih‘fc-the fape
phire s of the detent-fpring’ d, with a force equal

- to what remains of the main-fpring, after pafling
through 2 train of - wheels; and we are farther to

- Tuppofe the force of the bélancé-’wheel,’ renova-
jting-fpring,\ and Weight of balance, adjufted to
one@nother; if, “in this fituation, the balance
and its {pring, are made to v1brate, {o that the dif-

: chargmg -pallet I, on its axis, paﬁ‘es on the other
fide of the detent-fprmg a, by hftmcr the tender
fprmg along with it until it drops, but ~when the

 difcharging-pallet returns, it lifts both fprlngs of

the detent L2 the ruby r bemg carned beyond the,

teach
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reach of the fnail-pallet, the ren‘oyating—fpring-
yis difcharged, and immediately' the 1 impelling-
pallet L, fixed on 1its axis, firikes the pallet K,
on the axis of the verge; carrying with it the
balance, with its pendulum-fpring, - until fuch
time as the pallet L has carried the pallet K as far
on the other fide of the line A B, which joins the
céntres, and is juft réa_dy'to quit it, Dunng this
time, the round pallet, fnail, and other appirams
belonging to the renovating- fprm , are éeife&ly v
detached from the balance-wheel ; but, prefently
after the two ,paﬂets K and Li have Ieft one ano-
ther, the {fmall ruby-pallet, near the centre of the
fnail, has advanced to difcharge the detent-fpring
d, and the acting face or notch of the round pal-
l_ét will point ,_fo the tqoth %5 but the {fapphire-
pallet s, of the detent-{pring d, being lifted be-
yona therreach of the tooth 3, t.he tooth 2 of the
balance-wheel drops on the face of the round
gallet, and returns it back to its former pofition,
“and winds up the renovating-{pring. In the mean
time fhé balance, from the . impulfe it has re-
' cexved continues to vibrate above a femi-circle,
more or lefs at pleafure, from’the point of reft.
X 2 : On
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PRIX Spéq'ﬁmtiorg of :‘Iae' Patent granted to M.
Wirriam MoorcrorT, of the Parifb of St.
Mary Ze Bone, Veterinary Surgeon ; for bis Inven-
tion of an improved and e.fpeditiou: Method of

. making and manufaliuring Horj'e-_/boes, and. other
Articles farmed of Metals.

Dated April 16, 1796.

T°0 all to whom thefe prefents thall come, &c.
Now xNow Yk that, in compliance with the
faid provifo, I the faid William Moorcroft do
‘hereby declare, that the following is a particular
defcription of the nature of my faid invention,
-and of the manner ‘in which the fame is be per-
formed ; that is to fay, firft, T take bars of iron,
‘or ﬁéel,’or a compofition of merals, of a breadth
and thicknefs fuitable to the horfe-fhoes I intend
to- make. Having heated thefe bars red-hot, (as
1s ufual in the procefs of rolling and {litting iron,)

I run them betwixt and through a pair of grooved
- rolls,
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rolls, turned by a horfe-mill, or- other powéf.
The grooves in thefe rolls are various, accordiﬁg :

to the furfaces of the thoes intended to be made,
and form the groove, and impreffions for the
heads of the naiis, and regulate the thicknefs of
the fhoes ; or fimply regulate the thicknefs of
the Thoes, without making the groove, or impref-
fions for the nails. 'Secpndly, after the —-bar-s'hayé
been run betwixtand through the rolls, I cut
them 1nto different lengths, according to the
fize of the thoes intended to be made. Thirdly, I
bend or turn them into the proper fhapé, cither

- by hammer and anvil, or otherwife. Fourthly,
when the thoes have been (o turned, I heat them

- again red-hot, and ftrike them between dies fixed.
in a common fly-prefs, (fuch as is-ufed for coin-
ing money, ) or in ftamps, Tuch as are ufed for the
fame Qpcratibn‘, or for giving impreflions to other

'piéces of metal. Thefe dies. are "engraved and
formed in fuch a manner as to confirm to the
thoe the prop r thicknefs in the ufual parts, and
alfo to form the groove, and 1mpreﬁions for the
nails, when not formed by the operatlon of rollmg, |

as above mentioned, or oy any other operation ;

L

or
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oo :
or they glve the groove, without the 1rnpreﬁions
for the nalls s or they give the impreffions for thc
nails, w1thout the grogve. The rolls and dies re—
fpeé’clvely are to be cut with projeting parts,
adapted to give the impreffions for the nails, or
groove, if fuch inﬁprefﬁons, or groove, are in-
i tén&e’d to'be made ; or plain, if thofe impreffions,
ot_groove, are not to be made by the rolls and
diess refpeéhvely The dies for thefe thoes. mu&

be formed in fuch a manner as to correfpond with

thofe parts of a horfe’s foot to which fhoes are
ufually gafﬁxedx;vand, in confequence of the dies
being (o formed, the fhoes firuck by them are
more perfe¢t in their fhape; and afford truer and
better fupport to the foot of the horfe, than the
thoes in common ufe, and prevent many of the
- difeafes incident to that part, from the manner of
manufaéturing horfe-fhoes now in common ufe,
' In witnefs whereof, &c,
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XX. Specification of the Patent granted to M.
Tuomas Ports, of Sanftuary, in the Parifb of
Penrice, in the County of Glamorgan, Farmer ;
for bis Invention of a Maébine, attached to the
Stern of any Ve/fel, Boat, or Barge, for the Pur-
pofe of moving the fame on navigable Canals or
Sill Waters.

WITH A PLATE.

Dated July 20, 1796.

T o all to whom thefe prefents fhall come, &c.
Now kNow YE, that in compliance with- the
faid provofo, I the faid Thomas Potts do hereby
declare, that my faid invention is defcribed in
.the plan and defcription thereof hereunto an-

nexed. In witnefs whereof, &c.

Fig. 1. (Plate X.) is an end-view of a barge and
apparatus. @ @ is the-bolt which holds the two

bars BB together at the top, and fufpends the
- cord,
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cord “bar, or chain, D, with the vertical oar E,
" and its pole ee, asin Flg 2. CC, two prOJeé'tmcr
pieces, to faften the braces of BB. ff, the ftays of
the vertical oar E, faftened to the projeéting part
of the pole ¢¢, as in Fig. 2. FFFF, a ftern-fec-
tion of the barge, &c. the ftem of the vertical
oar E fixed to it by ‘nails, rivets, or nuts and
fcrews. ggg, mortices in the ftem £, to raife or
lower the oar E, according to the immerfion of
the boat, barge, or vefiel. ‘
Fig. 2. 1s a fide view of the barge and appara-
tus. b, the braces for the bars BB, Fig. 1, faf-
' tened to external and internal parts of the proje&i-
ing pieces CC. 25, bh, crofs bars for puthing
or pulling£he oar or oars faftened to the pole ee.
aw,a fliding-weight, to balance E. g, a wedge, to
fix the fliding-weight.. HH, the furface of the
water in which the veffel is immerfed.
As this apparatus may be adapted to barges,
&c. of various fizes, it is impoffible to defcribe
- what may be its proper dimenfions; it is to be
‘Qbfe'rvéd, however, that the greater the power to
‘be ufed, \thc wider the oar may be made: it
thould be made of fuch timber as is leaft liable to
S MoVl oy be
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be warped. To make the apparatus ‘work cafy, care
muft be taken to place the ﬂxdma—welght'w to ba-
1lance the oar E, fufpended by D; then the men,
holding the crofs bars /J-}a, b b, may raife or lower
the Vc-mr' E at pleafure, and make the firoke long
or fhort, deep or fhallow, as they -pleafe, by
raifing .or lowcring the pole ee where the crofs
bars are applied; and exert their whole force,
together with that of the defcending weight w,
againft a column of water equal to the immerfed:
part of the oar; which, halﬁng performed 1ts firoke
will return to its place by means of the defcending
weightand depreffion of the end where the crofs
bars are applie.d; and then, Aby elevating the faid
end anew, the oar will dip perpendicularly, and
be ready for repeating the ftroke. When ufed at
the head of a veflel, the pole ¢e thould be. of
fuch 2 length as not to caufe the water, xmpelled
by the var, to adt againft the head of the vel-
fel: when at the fides, the lencrth may be dif-

cretionary.
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XXI. Specij?cdtion of the Patent gramted io Mr.
Wirriam Bacug, of Birmingham, in the
County of Warwick, Chemift ; for bis Invention of
an Infirument called o Propeller, for commui-
cating Motion to Mills and Forges, and for fun-
dry other imp'orﬂmt Purpofes.

Dated May 4, 1780.— Term expired.

T 02l to whom thefe prefents thall come, &c.
Now xnow vE that, in compliance with the
faid provifo, I the faid William Bache do hereby
declare, that my faid new-invented inftrument,
called a Propelier, is formed in manner following ;
that is to fay, either by a ﬁraight or bent tube,
made with metal, wood, 'i’co'ne, or bricks, with
proper cements ; and, by a pump or otherwife, to
be ﬁlled with water, or any other denfe fluid ; the
tube’ having, mear its bafe, one or more v:ﬂve OF
fvalvles, to aét alternately for the admiffion of an af-
cendmg fluid ; and, as an oppofing power, to pre-
‘ = X - vent
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vent the dcfccn* of that ﬂuxd under other circum-
ftances, near t‘le upper end of the tube muft alfo :
be formecf one or more valve or valves, for the dlf—
charge of the fluid, togcther with rfuph other
tubes and receivers as may be neceffary to anfwer
fuch purpofes as majy’ be required of it, at that or
any inferior height. The head of the tube muft be
~made air-tight by a cover, throﬁgh'which muft
be made to pafs, either a large movable ferew, or
. tod,- or other compreffive power, having a con-
nection in the infide of the tube with a broad
body, which I fhall calla Eorcer. Its extent mﬁﬁ'
be fuch as nearly to fill up the area of the tube;
that, when the fcrew or rod is made to defcend,
either by preflure, the {pring of an elaftic fluid,
or mechanic power, the Forcor may fo prefs upon
the furface of the fluid, as to caufe a part thereof
to-open the valve or valves lafk mentioned, and
‘efnapb. The powers expreffed to be jointly or.
leparately applied, as may beft fuit the fituation
.and ufe of the nﬁachiqc; and, where required,
muft be fubjoined the whole or part of the fqﬂow-
g apparatus, pertaining to the faid infcrument or
machine, iz, a refervoir, for the receptlon of the

prope;led
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propelled ﬁuld and an apcrturc pipe or pipes,

for the defcent of the fluid upon one or more
wheel or wheels, for the purpofe of effeéting a
rotary motion, or to anfwer any other intent or
end that may be thought ufeful or agreeable ; and
the fluid may be again received into a refervoir
inferior to the former, prepared for ii't,' and be
again employed to increafe the powers of the
fémé, or other wheels, by its impetus. And,
upon the wheel, or thaft of the wheel or wheels,
tmay be fixed a crown, or other wheel or wheels,
drum or drums, trundle or trundles, ‘cogs or
'fpokes, for the purpofe of turning other wheel-
work, or deprefling or raifing a lever, or other-
wife, to communicate to the large fcrew or rod
with the Fircer annexed, or for any other purpofes
that may be deemed ufeful. And it is fo con-
t}i\fed; that the fluid before mentioned, after ha-
ving-been applied'to the wheel or wheels, as de-
fcribed, tmay have a proper defcent to the bafe of
the great tube, to be repeatedly forced up into it
agam by the mﬂbence of the atmofphere, or any
other compreflive power, at fuch periods as the
Forcer, connedted with the’ large fcrew or rod, is

. % . ' raifed
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raifed towards the cover of the great 'tube,‘that,
upon the fepeatcd defcent of the Forcer, the fluid
may be again driven out of the tube, at the fupe-
rior valve or valves, as béfore fpecified, and a&k
again, by its weight and velocity, upon the 1n-
ferior parts of the machine.

The principle of this machine may be applied,
in different forms, to all the following purpofes:
raifing water for culinary ufes, in cities, towns,
and villages ; wathing of ftreets and roads; float-
ing of pafture-grounds; draining of lands; com-
municating power to all kinds of mills and
forgés; raifing of water from the holds of thips,
from mines, rivers, {prings, pools, ponds; and,
for the improvement of pleafure-grounds, 1n con-
tributing to the formation of rivulets, cafcades,
jets deau, and various other purpofes. In wit

nefs whereof, &c.

: 'XXI,L _
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XXI1I. Defecription of a Machine for clearing naviga-'
ble Rivers and Canals from Weeds. By the CuE-

VALIER de BETANCOURT MoLIvA.
‘WITH A PLATE.

From the TrANsAcTIONS of the SociETY for.
the Encouragement of ARrTs, MANUFAcC-

TURES, and CoMMERCE.

A Premmm of Forty Guineas was given to the
CHEVALIER de BETA‘ICOURT Morina for

~ this Invention.

Todear navigable canals and rivers from weeds,
which cdmmonly grow in theis bottoms and
banks, two operations are requifite ; firft, either
to cut or pluck them up by their roots ; and next,
to take them out of the water, if the current be
‘not firong enough to carry them away. :

3 The

> ) 2 R i
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The fecond- operatxon is ev1dently of fmall 1rn-

portance ; the firft is the only one for which 2

machine feems neceﬁ'ary to be propofcd to the

public, by the fociety fot the encouragement of

arts, manufactures, and commerce.-

A rne,xch'me‘calculatedi for plhcking up weeds

by the roots would. heceﬁ'arily require- a gréa-t

variety of motions, and parts of different thapes,
adapted to the different forts of plants, which

would render the machine too complicated for

the {kill of that clafs of people for whofe 1hanage-
ment it is‘intended; befides, in {tiff clays, in
which the roots penetrate a_ confiderable depth,
it would reqLﬁre not only a very great power, but

alfo fucha wafte of time as to render the opera-

tion too flow and e:\'n@nﬁv .Another inconve-

-nience, ftill greater, - attendmg {fuch an operation;

would be the deﬁ‘foyinc the texture which the

fibres of the roots form with the earth, parucularly

in b:mks‘, thereby preferving them from being

defiroyed by the current. The lofs of this pro-
tection mould occaﬁon a gradual accumulatlon of

earth in the bottom of the rivers and ca,nals, and

thereby render. their nawgatxon elther difficult or

1mprac-
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| lmpra&lcable "The machine hereafter defcribed,
and fhewn 1n Plate X1, 15 therefore mtenaed‘r
for cuttmg or mowmg the weeds, .and not for
plucklnc them up by, the Toots, as I am per-
- fuaded the former method is more Conformﬂb;e to
the 1ntentlon of the foc1ety.

1

REFERENCES TO THE FIGURES
(See Plate XI ) :

5 7F‘igsg 1 and 2, AB, a barge, ’or flat-bottomed
b‘oat*,", which fupports the machine : its length,
from eighteen to twenty feet ; ‘its breadth, at the
top, five feet fix inches; and its depth, two
feet fix inches: thefe dimenfions may vary, ac-
cord'mg to_the fituations and ufes to which the
‘machine is to be applied. - :

5 C, D TWO pleces of wood ﬁ‘{ed in the feg-
‘ment E, (Flg 3,) and with whlch the mathe 18

‘held faft to the barge. "

E. A wooden 1egment, whofe arch 1s defcribed
'from the centre X : this fegment mea.fures go de-
grees, and ea.ch sth degree has a hole to receive
Va.n iron pm, thh which the’ beam IT is fixed in

VoL VLo Ay enam a di-
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a dire&ion perpendicular to the 'plane in which
the weeds grow. - :

F. A quarter of a c1rclc of cai’c iron, with tecth
fixed upon the fegment E.

G. An upright poft, (fixed at one end upon
the fegment E, and upon a crofs poft H,) in
which the axis X 1s faftened.

H. A crofs poft, which pins through, and is
fixed to the bottom of the barge, fupporting the
upright poft G. :

I1I. A beam (with a crofs poft J) which moves
upon the axis X (its length, from its axis X to
its lower end, ought to be in proportion to the
depth in which the machme 1s to cute

K. Two iron pieces faftened to the beam 11,
and to the crofs poft J, and which are to receive
between them a worm L, which is to take mto
the teeth of the guarter of a circle F.

L. An iron worm, whofe axis paﬁ'es through
the two iron picces K, by which the beam I1isto
be brought fo a diretion perpendicular to the
plane in which the weeds grow. E

M. Axis fixed upon the crofs poft J, orrwhlch

turns the levet N. °© S
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N. A lever which turns on the axis ‘M, and,

whofe thorter end terminates in a toothed feg—
ment, of about a third part of a circle.
- O. A toothed wheel whofe dlameter 1S one
half the diameter of the fegment in which the
fhorter end of the lever terminates, and whofe
teeth take into thofe of the fegment.

PP. A rod of bolt iron, which pafles through
the centre of the wheel O, and through a rﬁlg X,
fixed near the bottom of the beam IT; on the
lower end of which rod is fixed the handle of the-
cutter. This rod, at its upper part, has feveral
holes, fix inches diftant from each other, and
which are to receive an iron pin, which is to fix
the wheel O, and to raife or lower the cutter, ac-
éording to the depth of water.

Q) he cutter, with its handle, which is fixed
on the iron rod PP, and which may be made of a
v variety of form's, to cut the weeds with a ftroke

neither t0o oblique nor too dire&t, which prac-
tice will beft determine ; but perhaps the fimple
' form exprefled in the figure would be as good as
any. It is ev1dent, that the lever N being mo-
- ved by one or two men, the wheel O will turn,
' s ) i and
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and with 1t the rod PP, together with thc cutter.
It is equally clear that, during the time in whlch
the lever N defcribes a quarter of a circle, th_e_
cutter will move a complete {femi-circle ; the
fpace acé d will be cut at each ftroke, the dif-
tance from 4 to ¢ being the fpace pafled by the
the boat between the ftrokes, which' muft be lefs
than the length ef of the cutter.

Having thus defcribed the conﬁru&ron of l’hlS |
machine, and the manner in which it acts, et us
now confider how it is to be ufed.

' In every river or canal intended to be cleared
from its weeds, the firft thing is, to meafure the
depth of the water, and arrange the machine in
fuch a manner, that theend of the beam 11 be at
leaft one foot, and the cutter about fix inches,
higher than the bottom. This being done, the
Dbarge may be drawn by a rope againft the current,
in order that the weeds may be carried awaf—a's
they are cut; if the fiream be not fufficient for
that purpofé, 2 man or two, at thé lower end of
the barge, may eafily draw thehl up into it by
hooks, nets, or otherwife. it i i

As
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~ As weeds often grow on banks that have more
or lefs obliquity, the "beanrl' may be placed ina
direGtion pefpendiCular_‘ to the bank, by firft ta-
‘king out the iron pin which faftens the crofs poft
Jand beam I T upon the fegment E 5 then turn the
worm L till the beam comes into thc reqmred po-
fition 1, and fix 1t by the iron pin into the feg-
ment, as before. As the. ;nchnanon of the fides
of navigable canals is never fo great as an angle of
45 dégrees, neither the arch of the fegment E,
nor that of the toothed piece F, need be greater
than the quarter of a circle.

- da fha.rp’ein the cutter when neceflary, the
beam, by turning the worm all over the quarter-
circle F, is to be Compietely turned, {o as to pre-
fent 1fs i’dwer end, and the cutter, upwards, which
will be very eaﬁly done with the hand.

The repeated ftrokes of the cutter may be pre-
ferable, when elther the plants are {fo hard, or fo
ithlck as to require a great force to cut thum,
bubotherwxfe, the rotary motion will be far more
expedmous In which cafe, there may be two
..oppoﬁte cutters ; (Fw 5 ) and the lever N, to-
. : : : gether
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gether with the wheel, 0, (Figs. Y and 2,) being
taken off, two bevel—ioothéd wheels S and T, may
be placed, as in Fig. 4, to be turned by the winch V.
Thefe cutters may be {ha{rp on both fides, and,
by changing the motion of either edge, may be
ufed according to the nature of the weeds; and
here it may be remarked, that the quicker the
motion of the cutter, the eafier will the weeds be
cut, and lefs power loft by their refiftance. :
The diameter of the bevel-wheels in the ﬁgure
is as two to three; but prattice and judgement
may fuggeft fome alteration in the proportion of
thefe as well as other parts of the machine, from

the different refiftance required to be overcome. -

SR
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XXIIL Conclufion of Mr. RicuarDsoN’s Obferva-
t1ons on the Advantages of planting Wafte Lands.

(From Page 130.)

IT is almoft unneceﬁ'ary to fpeak of the value of
the Ozier ; for, whoever contemplates the con-
fumption of this eftimable twig, in the immenfity
of wicker a'na batket work which is ufed, muft
be convinced of the importance of its cultivation,
The ingenious Dr. Hdnter {ays, that a plantation
of Oziers will produce from five to fix pounds the
acre annually, provxded fuch plantation be in the
neighbourhood of the batket- -maker, and by the
fide of fome river, which may enable him to fend
his wares by water, at a {mall expence, to a pro-'
per market. Yet furely, at thefe prices, there
are hot many places in the kin’gdo;m, fuch as have
been defcribed, which may not be fuccefsfully

-cultwated and yxeld a or handfome proﬁt, ex-
: - clufive
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clufive of the expence of carriage, efpecially ﬁncc
the great extenfion of our canal—nav:gatmn |
The Poplar, being termed by many writers an
aquatic, has been frequently planted in an 1m-
proper fituation. In lands conftantly wet, it may
live for a few years, but it never arrives to any
perfection in them ; for, where its 'rbots ‘are
perpetually wet and cold, fymptoms of decay
foon appear. With the exceptidn of thofe now
mentioned, this tree adapts itfelf to moft fitua-
tions : it will thrive moft luxuriantly on boggy
moor-land, after it has been drained, of which I
“have a firiking proof. I had fome land of this
defcription, fo wet as to be totally impaffable by
man or beaft : after it had been well drained, in
the Winter_ of 1790, it was planted in the enfu-
ing {pring with Poplars of the following kinds:
the White Poplar, (Popuius alba,) the Black
Poplar, (Populus nigra,) tlz.e_Afpéh, ( Populus tre-
mula,) and ‘a few of the Carolina or Balfam
Poplar. Thefe trees, when planted, were geﬁE-
rally from two feet to two fect three inches in
height, and an mch and a half in circumference

at the thickeft past. | I mcafured fev crzﬁ' of them
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in July, 1793, and they were, on the average,

, feventeen feet and a half in height ; in girth, at
the ground, twelve inches and one third ; and, at
a foot from the ground, ten inches and one<
fourth. o

I have heard of more extraordinary fhoots
in trees of the fame kind, but I never faw any.,A
the growth of which, on the whole, equalled
thefe. I planted feveral thoufands of them, in dif-
ferent foils, afpeéts, and ﬁtuations, but none have
‘yet come near to thofe planted in this drained
morafs. 'Thofe on the edges of the brooks, in
good foils, have fucceeded next to thefe; then
thofe on fandy foils, and dry heath-lands; and,
laftly, thofe on fiff clay-lands, which, although
they have made pretty good progrefs, are yet the
worit of all. -

Having a few plants left after the drained
lpart was planted, and having heard it fre-
quently aflested, as well as feen it fupported by
inany authors, that they would fucceed in the
wettelt places, I put them into the adjacent
grdund, which had not been drained, for the
purpofe of :‘expérimehf, They feemed to firike
VOL VI.h s A : _tolerably
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tolerably wellin the firft year; but, in the fummer
of the next, they gz'ew fickly, and turned yellow,
I ordered a drain to be cut around them in the
‘winter of that yeaf': this had the defired cﬁfe&.;'
for, the following {pring, they regained their for-.
mer healthy hue, but the leaves were confiderably
 {maller than in the others, and the plants were
much lefs, both in height and thicknefs ; a fure
proof that they will not thrive, or indeed live

long, where the fituation is too wéL
Of the kinds thus planted, in the fame fitu-
ations, the White and Black Poplar grew the
beft; and on Aevery account I prefer them,
partiéularly the former. It is fcarcely poffible
to enumerate the mdny excellencies of this tree:
to its valuable quality of adapting itfelf to fo
many different foils and fituations may be ad-
ded, the eafe with which it is propagated. 'If
the fide-thoots be taken from the parent-tree,
planted in the ground, and defended from the
bite of catle, they will need no farther atten-
tion. ¥ put a number of cuttings, about # foot
in’ Iength, into fomc ‘ground well trencheds.
in the fprmg, and, in the autumn. of the fame
e : yeal‘:v
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year, théy were grown to the height of upwards
of four feet, were ‘well rooted, and remarkably
fine plants.- They are of fuch rapid growth,
that T faw a fall of this nmber, which grew In%”
hedge-row, and had been planted twenty-five
years, fell, on an averaoe, at twenty-one fhillings
each tree; and I was afterwards informed, that
- this price was much beneath their real v alue.

I planted {fome Poplirs, (what we term Lom-
'bard)} Poplars,) about twelye yearsago, which are
now three feet two inches in circumference, at
the thickeft part, and upwards of forty feet high.
This is a"iﬂeil.fant-looking tree, and does wel}
enough in an ornamental plantation; but the
wood is of little or no value. s :
~ Another éonﬁderable advantacé‘in the White
or Black Poplar 1s, that 2 -greater number. of
them will grow on the fame fpace of land than
-of any other tree ; _ for, it is requ ite that all
- the ﬁde-‘branches be drefled ofF, every two or
three years, nearly to the top of" the tree.
This gives fo much - freedom- to the éirculi—
_ tion of the axr, ‘and. admits the fun fo freely
among thern, that, on the fame fpace of land,

A a2 nny

)
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may be brought o perfection a number double
* to that of any other tree. For this reafon we fee
them fo frequently planted in hedge-rows, by the
ndes of meadows and corn-fields, in Lancathire
and Chefhire; the farmers ‘h(v)lding an opinion,
that, from the loftinefs of the trees, and from their
 being kept lopped as I have defcribed, they 'do‘
no damage, by their fthade, to the herbage or grain
beneath them. It muft be admitted, that they
will do lefs injury than trees whofe numerous
branches and thick foliage are impervious to the
fun and air, butI cannot agree that they do none
at all; and, notwithft: inding the beautiful ap-
_pearance which trees, planted in this manner,
give to the face of a country, I muft condemn
the meafure of planting timber-trees of any kind
in hedge-rows, as being higl}ly'injuribus to the
fences beneath their branches, and the lands
within thexr thade. ; =
The wood of thls tree is -épplied to many pur-,
pofes _ it makes excellent boxes and packing-
i cheﬁs, m w ACh _the manufaé’cures of ‘this town
are cony e) ed abroad lndeed the1e are few ufes
to which it 15 not apphcable thh many peo-.
: G e
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ple it is in high repute for ﬁobring—boards, on
" account of its quality of refifting fire; for, it
‘burns with difficulty, and feldom burfts ir*, a
flame ; on this accdun.t; it is certainly very valua-
blein buildings. I ath of opinion, that no wood
can be better adapted for falfe keels, or planking
the infide of thips, than this; and, in the {carcity
of oak timber, every thing which can be found
‘as a fubftitute, or may tend to leffen its confump-
tion, muft be confidered of importance to the
country. e
The loppings and underwood of this tree af-
ford excellent pofts, rails, hurdles, and fencing :
young cattle delight to feed on the leaves and
freth fhoots of it more than any other; and,
where there are large plantations of it, in dry
fcorching fﬁfmners, whén the paftures afford lit-
tle grafs, the leaves will be found an excellent re-
lief to farmers who have a large frock of young
beafts. If gathered in fummer, and cured like
hay, they fupply a valuable fubflitute for that ar-
ticle in feafons of feverlt\
The leaves fall in autumn in gleat abundance,
and, when lefton the oround 1mprove it fo much

as
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as to render barren moor-land fertile in a few |
years; and, to thofe who live at a diftance from
g.~at towns, and find a difficulty in procuring
manure, I know few things of equal value in the V
improvement of all foils, But efpecially the light,
thin, poor ones. Mixed with carth, they form a
ufeful compoft; and, with the addition of alittle
kelp and lime, a cheap and excellent manure,” as
T can affert with confidence derived from expe-
rience.

The Birch is alfo a tree which will grow well in
the fituation I have been defcribing ; but, as this
tree alfo delights in a light fandy foil, and as we
need not its additional evidence to prove the ad-
vantages of planting barren w;aiﬁe-lands, while we
have many fuperior to it in value and in beauty,
I fhall pafs over it, and proceed to land of ap
oppofite défcrirption te what has been now con-
fidered. : ‘

I. Several parts of this ngdom abound 1n
dry burning fands, in barren heaths, and moors
unfavourable to every purpofe of cultxvatlon “The
advanta ages whlch may refult from plantmg fuch

lands, = in fome degree, be apprecmtcd b)'.
: ‘ thc
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the recital of a few circumftances which have
fallen within my knbwledge‘.’
I thall begin with a fmall plantafion of Scotch
Firs, (Pinus [ylvefiris,) ‘growing on a moor in the
north riding of Yorkfbire. This plantation is on
a high mound of grey fand, in extent not more
than three-fourths of a fiatute acre, which was
laid down for this purpofe thirty years ago. Its
utmdﬁ value could not be eftimafed at two fhil-
lings and fixpence an acre annuﬂly; but, that
the fubject I treat of, and its advantages, may not
be over-rated, and that no one may ‘be led into
error, I-will allow at the rate of five thillings an
acre, and calculate ‘the benefits arifing from it;
ftating the expences of planfing and fehcihg,
agreeably to what I have paid myfelf for the
fame kind of lébour, and eftimating the tim-
ber according to the valuation of an expe-
 rienced perfon, who examined it carefully, and
offered the prices he ftated, for the trees as they
fiood. . ; ;

o The whoie fence was fhifty-four rods in extent,
of fe‘f'el_x-_kf}"ards to the rod.

Caftirig_
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Ay ek
- Cafting the bank, per rod, - - T
Quicks coft, - - - (o) 0]
Pofts and rails, - - <. - Tii 3 . e
: ViaRk ey i
34 rods, at - 08 s 4 B o
: . [ coft per 100 raifing, < I8, 1 5 Vo) )
e trZon M:m M:ﬁﬁﬂm holes and w_m:z:m, T o 12 oH“y : A 9
Thirty years rent of three fourths of an acre, at 3s. 9d. per annun, -3 51200 5
Incidental expences (fuch as cleaning the plantation the firft four years,
keeping up the fence, and putting in trees, where any failed,) I efti-
Tatonat, T i - - - - - - 6. o080
14 IO
There were ftanding ¢80 large trees, which, at a low valuation of 2s. 64. :
each, 1s - - = = - - - 122 10 O
, Neat profit in thirty years, - - 1054356

¥

Therefore,
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Therefore, af'ter efcrnatmg the land much be-
yond 1t5 value, and making a full allowance for
- the cofts and exPén’qés, it appears, that this {rail.
plot of ngﬁnd p’rodu»ced 21 105. annually. :
Here then is another j oof of the great benefit
refulting from planting fuch grounds: I haye
taken the eftimate of the quantity of trees firfe
plan'ped at 1200, to allow for fome failing ; but T
have’ made no account whatever of the trees
which were taken out as they grew up, to give
room for the increafe of others, which would
doubtlefs have more than repaid the labour of
weeding and cleanfing the plantation for the firft
four years; and alfo abundantly fupplied the
fences, 'if any were broken down before the
quicks grew up fufficiently. :
As I have ftated my concern at the general de-
creafe of timbér-treeS‘ in the kingdom, and the
extent of land, fo admirably adapted for the pur-
pofes of planting, now lying wafte, itis but juftice
to mention, that there are fpirited individuals,
both in England and Scotland, who have raifed
noble plantations of trees, in a ftate of annual
_ Improvement, on land which before produced:
Wi VL e Bb AS little |
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becaufe ev ery one who has paﬁéd that road muft
be convinced that no ];md ‘could have a more
ﬁnprorﬁ‘iﬁng appeérance, for the growih of wood ;
. this had. G

I truft it has been pioved, by the 'foregdin‘g
f2&s, that two of the n;«»{’c unpromifing kinds of
land, in Which this kingdom abounds, and which
have hitherto been deemed barren, may, by at-
tentlon, be brouoht to be equally if not more
proﬁtable than lands of the beft quality in the
ufual courfe of hufbandry.

Among the obfervations made, I have only
pointed out fuch trees as feem beft adapted to
each fituation ; but I wifh it not to be inferred
from this, that others of our beft and moft valu-
able timbers will not alfo grow on the fame fitua-
tions. ‘The contrary 1s the fa& ; and it is necef-
fary that a judicip’u§ m'uit_urc of Oak, Afh, Elm,
and many btl]er woods, fhould be made in form-
ing a plantation. The kinds I have defcribed as
moft defiring thefe fituations, and bei_ﬁg of qruick'
grow}th, will become excellent nurfes" to others;
and; as they attain r'nam‘rity, or grow too thick,

: = may
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may be remo‘ved to make room for the reft, and
thus furnith a conftant fucceffion of profits from
the firft planting. I cannot here refrain from
fpeaklng greatly in favour of the Larch Iir,
( Pinus Larix,) both a a tree of great beéuty,
which will make prodlglous advances in fuch land
as I have lafk defcribed; and alfo as a W.ood of
great value, and an excellent defence for other
trees, -forming, in a thort time, a comfortable
fcreen around thofe that are lefs hardy. I have
planted large numbers of them round fome };ian-
tations I havé made ; and nothing can exceed the
beautiful appearance ‘thefe lively ikirts of green
exhibit early in the {pring.

IIL. The laft kind of land T thall notice in thefe
obfervations; are thofe mountainous traéts of bar-
ren rocky hills which are met with in many parts
of the country, and which, at prefent, are nearly
ufelefs. It is unneceflary to eﬁ]arge much upon
this fub_]e@t where the facts lie fo much within
the range of common obferv ation. View the large

"cham of hdls, or rather rocks, which feparates
the vale of Cleveland from the moors in the
north rldmg of Yorkﬁxre  Thefe hills are clad

with
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with Oaks i"ror:n_the.fdot'to t‘he}fummi‘t : between
Thirfk and Stokefley, w]oodsv o.-fjthis defcription
aﬁdrd a moft charming and deli_ghtful appearahcé
for wiiles together’; whére the land in general, a
,ﬂmty rock floping to the north, is incapable of
cultivation, having little or no fo*lt except ‘the
{canty portmn Whl(_h the rains have wathed into
ﬁﬁ‘ures and crevices. In thefe, Oaks have ﬁxed'
their roots, and made fuch growth, that, on one
of the hills,, a furvey of the timber made about
two years ago, as I -am informed, eftimated its
* value at thirty thoufand pounds. What a noble
rortune to the younger bmnchvs of the family to
whom this wood was left | 7

Eve]yn tells us, in his Sy/va, of an Italian no-

bleman, who, after his lady was brought to bed
of a danghter, (confidering that wood and timber
were a revenue coming in whilft the owners were
afleep,)  ordered his lands to be planted with
100,000 trees ; calculating  that each tree might
be worth * twenty-pence by. the time lns dau011ter :
became marrlare"hle, which would amount to
near 10, oool whlrh hc mtended to bc her por-

{110n.’
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ThlS Eraéhce Iam told is not uncommon in
Holland, where they plant the Abele for the pur-
pofe of pomonmg out the younger branech - of
families’; ‘and this fyfrdn muft have our warmeft
appfo'bation, if we confider the certain advan-
tages refulting from it, and the benefit derived to
a country from keeping up a fvccefﬁbﬁi'ﬁf timber..
Bouches ICpOrts, that e fold Elms of his own‘j»
railing, at twenty-four years growth, for one gui-
nea each, and thefe not fele€ted, but a whole line
of them together, conﬁitmg of above fixty in
number: and, he farther mform;; s, that he
planted the eighth part of an acre of fterile red
clay-land with Afh-trees, the produét of which,
in twenty-three years, was after the rate of 115/
10s. an aere, or 5/ per acre annua]l; But, to
‘detall proofs of advantages of this kind, ecfta-
 blifhed on unexceptionable authorhy, would re-

quire 2 volume. One circumfitance, hou}eyer, ;55
__cannot avoid mentioning ; it is onv the authority
of Evelyn. ‘He fays, “ It is fuppofed there | may
“f.be twéntyeﬁx mullions of fquare acres in the

AL kihg'glrorir‘x,rcxcluﬁve of fens, highways, rivers,
i &cs &e. not eftimated. 'Now, value but the

€ \annugl
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¢¢ annual gfdxvth of timber at fourpence each acre,
¢¢ and it will amount to nearly half a million fter-
¢¢ ling, exclufive of the maft and loppings.” But,
if T eftimate right, that, out of thefe tWenty-ﬁ}{
millions of acres, one-eighith  part is déﬁ;itut’e of
any proﬁts whatever, and yet capable of being
improved, (as I truft has been {liewn,) allowing
the annual growth of each acre to be no more
than ten fhillings, on the average, the benefit to
the country is upwards .of one million five hun-
dred thoufand pounds each year, exclufive of the
timber growing on the remaining twenty-three
millions of acres. And, when we confider the
large fums paid to foreign countries for timber,
and its increafing fearcity in this, it will furely
be worth the confideration of every true friedd to
his country, and every benevolent and paitriotié
mind, to refleét for a moment on the eftimate
thus moderately calculated. Eet him then draw
the conclufion in his own mind what p}oﬁts will
_accrue to every Jud1cxous plenter of tlmber, and
- what advantages our poﬂ:enty and. our country

" may teap from ;fuch e\emons.



XXIV. Obfirvatiois on the Grafiing of Tress. By
TromAs Axprew Kpieur, Efg. of Elton,

Herefordfbire.

From the TRaxnsacTtroxs of the RoyAL Sociery

of LoxDoON.

THE difeafe from which thofe varieties of the
Apple and Pear which have been long in cultiva-
tion fuffer moft, is the canker ; the effe@s of
which are generally firft feeén in the winter,
or when the fap is firft rifing in the fpring.
The bark becomes difcoloured 1n {fpots, under
which the WO.Od,V in the annual fhoots, is dead to
the centré, and, in the older branches, to the
dépth of the laft fummer’s growth. Previous to
making any experiments, I had converfed with
{everal planters, who entertained an opinion, that
. it was ‘mpoffible to obtain healthy trees of thofe
varieties which flourithed in the begir’mihg and
'nnddle of the prefent century, and which now

VOLVI e Cc e form
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form the largeﬁ orchards in this country The
appearance of the young trees which I had feen,,
Juﬁlﬁed the conclufion they had drawn but the‘
ulence of every writer on the fubject of planting,
which 'had come in mv way, convinced me that
it was a vulgar error, and the followmg experl-
ments were undertaken to prove it fo.

I fufpedted that the appearance of decay in the
trees I had feen lately grafted, arofe from the
difeafed ftate of the grafts, and concluded, thatifI
took {cions or buds from trees grafted in the year
preceding; I theuld fucceed in propagating any
kind I chofe. With this view T inferted fome
cuttings of the beft wood I could find in the old
trees, on young ftocks raifed from feed. I again
inferted grafts and buds taken from thefe, on other
young ftocks ; and, withing to get rid of all con-
ne&ion with the old trees, I fépeated this fix
years; each year taking the ybung thoots from

the trees laft grafred. Stocks of different kinds
were tried ; fome were double-grafted ; others ob-
tained from Apple-trees which grew from. cut-
tmgs and others from the feed of each kind of -

fruit afterwards inferted on them I was furpnfc‘i
: to
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to ﬁnd that many of thefe ftocks mhented all the
difcafes of the parent-trees. :
The wood appearing perfeét and healthy in
many of my l;i.ﬁagraftcd yrees, I flattered myfelf
that I had fucceeded ; bu‘r/ my old enemies, the
mofs and canker, in threc years convinced me of
my mii’cake Some of them, however, amed
to a fouth wall efcaped all their difeafes, and
feemed (like invalids) to enjoy the benefit ofa
better climate. I had before freqﬁéntly obferved,
that all the old fruits {uffered leaft in warm fitua-
tions, where the foil was not ixnfavoqrable. if
tried the effects of laying one kind, but the can-
ker deftroyed it at the ground. Inrdeed, I had no
hopes of fuccefs from this method, as I had ob_r
| ferved that feveral forts, which had always been
propagated from cuttings, were as much difeafed
. as any others.” The wood of all the old fruits has
long appeared to me to poflefs lefs elafticity and
hardnefs, and to feel more foft and fp(’)ngy under
the knife, than that of the new varieties which I
ha\;e obtained from feed. This defect »maj’, !
think, be the immediate caufe of the canker and

mofs, though it is probably’ 1t(‘e]f the effe& of
“old age, and threfore incurable.

:Cegz : Being
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' The extremities of thofe branches which- pros
-~ duce feeds, in every tree, probably thew the firft
indicati.on of decay ; and we frequently fee (parti-
cularly in the oak) young branches produced from
’the trunk, when the ends ﬁf the old ones have
long been dead. The fame tree, when cropped,
will produce an almoft - eternal fucceflion of
branches. The durabili'_cjr of the Apple and Pear,
- 1 have long ‘fufpe&edl to be different in 7c]ifferrent‘r
varietiés ; but that none of either would vegetate
with vigourr much, if at all, 'beyond- the hife of
the parent—{’mc/k, provided that died from mere
old age: of thé‘Apples mentioned and defcribed
by Parkinfon, the names only' remain, and thofe
fince applied to other kinds are now alfo worn out;
but many of Evelyn’s are fill well known, parti-
cularly the red-fireak. This Apple, he informs us,
was raifed from feed, 'by Lord Scudamore, in the
beginning of the laft century. V'(Probably' about
the year 1634.) We have many trees of it ; but
they appear to have been in a ftate of decay
during the laft ‘f.orty years, Somé Véthefs, men-
tioned by him, are in 4 much better flate of ve-
getation ; but they have all ceafed to deferve the
o ; _ attention

e
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attention of the planter. The durabxhty of the
- Pear is probably fomething more than double that
of the Apple. , i
- It has been remarked by Evelyn, and by al-
- moft every writerfince, on the fubject of planting,
that the gjowt_h of pllants- raifed from feeds was
more rapid, and that they produced beiter' trees
than thofe obtained from layers or cuttings. This
feems to point out fome kind of decay attending
the latter modes of propagation ; though the cuf-
tom in the public nurferies, of taking layers from
ftools (trees cropped annually clofe to the ground)
probably retards its effects, as each plant rifes
immediately from the root of the parent-ftock.
Were a tree capable of affording an eternal
fucceflion of healthy plants from its roots, I
think our woods muft have been wholly over-run
with thofe fpecies of trees which propagate in this
manner; as thofe {cions frdm thev roots always
_grow, in the firft three or four years, with much
greé.ter rapidity than feedling-plants. An Afpen
1s’{feldom feen without a thoufand fuckers rifing
from its roots; yet this tree is thinly, though
< umverfally, fcattered over the woodlands of thlS

COUIIU.'V
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count‘ry.r I can fpehk from 'ex'periencé,' that thc ,
Juxariance and exceffive difpofition to extend it-
{elf, in another plant which propa‘gates itfelf from
the root, (the Rafpberry,) decline in twenty years
from the feed. The commén Elm,‘ being always
propagated from fcions or layers, and growing
with luxuriance, feems to form an exception 3
but, as fome varieties grow much better than
‘others, it appears not improbable that the moft
healthy are thofe which have laft been obtained
from feed. The different degrees of health in
our Peach and Ne&arine trees may, I think, arife
from the fame fource. The Oak is much more
long-lived in the north of Europe than here ;
though its timber is lefs durable, from the nu-
merous pbrés attendihg its flow growth. The cli-
mate of this country, being colder than its native
one, may, in the fame way, add to the durabilityf
of the Elm; which may poflibly be farther in-
creafed by its not producing feeds in this ‘climate;
as the life of many annuals may be increafed to
 twice ifs natural period, if not more, by prevent-
ing their feeding.

5 & - T have



the Grafting of Trees. 201

I have been induced to fa);'a great deal more
on this fubje& than it may appear to deferve,
from a conviétion that immenfe acivantages would
arife from the cultivatior of the Pear and Ap-
ple in other counties; and that the ill fuccefs
which has attended any efforts to propégéte
them, has arifen from the ufe of w_orn—dut and
difeafed kinds. Their cultivation is’ ill-under-
food in this country, and worfe pra&lfed yet
an acre of ground fully planted, frequently af-
fords an average produce of more than five
hundred gallons of liquor, with a tolerably good
1crop of grafs; and I have not the leaft doubt
- but that there are Iarge quantities of ground, in
almoft évery county in Englacd, capable of af-

fording an equal produce.

Vor. Vi b d XX\L
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XXV. Obfervations on the Nature and AGion of

. Mawures. By M. PARMENTIER..

'F'rom tLe MenoIrs of the ROYAL Sociery of

AGRICULTURE of PARIS

! A WANT of manure, oran impréper manner
of ufing it, are the principal caufes of the fterility
of a country. In va_in_rﬁay we unite our eﬂ’orts;
to difcover new methods of culture, to improve |
thofe already known, and to bnng to perfection
the inftruments ufed therein, if the firft fource of
fruitfulne(s be neglected ; the produce of ourland
will, in that cafe, always bé {mall in quantity, and
uncertain, however favourable the feafon may be.

"The ufe of manures has been known in all ages, but
we aie yet far from havmg any clear and pieafe
ideas of the nature of the Juices whxch are deftined
for the nourithment of Vegetables, and of the man-

ner in which they are tranfrmtted to thclr organs
2 he
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The writers on agriculture who have endeavour-
ed to explam thefe matters, perceiving falts in
 moft plants, were perfuaded that thefe {falts, by
the help of water and heat, paffed, in a faline
form, thretigh"tlle vegetable filter. Thefe firft
philofophers did not hefitate to confider every

! thing that has been done by the 1nduf’cry of man,

to improve the nature of land, and its produc-

nons, as mcrcly formmo refervon's of thefe falts,
which they confidered as the principle of fernhty

- This opinion was {o well eftablifhed among the
improvers of land, that, to this day, many of
them have no object in view, in their opera-
tions, but to difengage falts; and, when they at-
tempt to explain certain pheenomena which take
- place in theu‘ ficlds or orchards, they talk confi-
| dently about the nitre of the azr’ of rain, of [now,
of dew, and fogs ; of the falts of the carth, of dung,
| of marle, of lime, of chalk, @c.‘ and make ufe of
¢ thofe vague;terms, oil, fulﬁbur, Jpirit, &gc. which
k’ ought henceforward to be banithed from our ele-
. mentary bobks on agriculture.

Among the authors who have attacked, and
combated with moﬁ fuccefs, the opinion that the
fruitfulnefs of foils, and the aliment of vegetables,

- s e Dd2 £ A0 reﬁde'
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refide in faline fubftances, muft be reckoned El-
ler and Wallerius.  Thefe philofophers examiﬁéd,
by every means which chymiftry at that time
" could furnith, the various kinds of earth proper
for cultivation, and alfo thofe fubftances which
have always been confidered as the moft powerful
manures, without being able to obtain, from any

of them, any thing more than mere atoms of falt.

nated with the fame zeal, and taking ad-

A,'E

Vantaoe of the infrru&ions found in their wrltings,

L thouOht it neceflary to determine by expe-

enges _v:xether as has been afferted, there really
xm{’c “neutral falts in earths; and alfo whether
- thofe earths are more fertile in proportion to the
quantity of fuch falts they contain. With this
view, I lixiviated, by means of difcilied water,
many fpecies of cultivated earths, taken in various.
ftates, from frefh"ea‘lrth to that which had been
impoverifhed by the growth of feveral crops; I
al{o tried duhg, .red'u(;eAd' moré or lefs into the
flate of mould ; 7a'nd>-likcwifc the moft active ma-
nures, fuch as the offal of anirna.l {ubftances rotted
by putrefaéhon but in none of thefe, however
carefully analyzed, were found any falts in a frce
~flate. They contam mdeed the matenals prOPCf

for
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for forming falts, but, if they contain any ready
formed, it is merely by accident. 3
An abftrad of thefe experiments, added to
thofe of M. André, an eminent chymift of Ha-
'nover, (Whofe labours were undertaken in ozder
to teach thofe who were engaged in cultivation,
how the}; might themfelves afcertain the nature of
i the land they had to cultivate,) is printed in my
tranflation of the works of Model.. And, if fuch
experifnenté were continued with the fame view,
‘they would throw fome ]ight upon the rules to
be obferved in improving one fort of land by
means of another, and m1th help to fix the pro-
. portion of each adapted to different plants.

The refearches of Kraft, and thofe of Alfton,
were not attended with different refults. Having
fown fome oats in athes, not lixiviated, and In
fand ftrongly imp}egnated with potath and with
faltpetre, and having found that the cats did not
grbw, they concluded that neutral falts, and alka-
Ites, not only retarded the growth of vegetables,
but that they abfolutely prevented it. It is well
known that in Egypt there are diftricts where the
earth is entirely covered with fea-falt, and thefe
-~ diftriéts are quite bairen. It is probably owing

to



206 Olfervations on the Nature

to this property of fea-falt, that the 'Rpmé.ns were
accuftomed to fcatter large quantities of it over
fields where any great crime had been committed,
and of which they wifhed to perpetuate the re-
membrance, by rendering the part barren for a
certain time. - 'This circumftance rendev.rsv me anx-
jous to prevent the mifchief which may arife from
the ufe of fea-falt as a manure. Let us employ this
article in a more advantageous manner ; it is par-;
ticularly ufeful to animals of the poult"ry—yafd, and
 to cattle, being, at the fame tinﬁ_e, a prefervative
and a remedy to them. By being mixt with fodder,
it gives tone and energy to the organic parts of
animals ; increafes the quzintity of their milk, and
makes it more rich ; renders their ﬂefh more fuc-
culent, and caufes their litter, when ufed as m;a.-
nure, to be more powerful in.its effets. :
The idea that falts had ‘gr_eat influence: in vege-
tation, ought to have been greatly weakened by
the following fimple reflection. Suppofing that
{alts exifted in garden mould, threy would be very
foon diffolved by thé’ﬁin, and ézi’rﬂed :s.w'ay- - to-
wards the lower ftrata of the earth, toa depth to
which the longeft roots « would not reach Indeed
the famous experiment of Vanhelmqnt Wpuld( have

o s been
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‘been fufficient to have deftroyed the above opi-
nion, if it did not ‘generally happen, that we are
no fooher {et free from one érror than we fall into
another not lefs extraordinary. The furprifing
effes of vegetation brought about by the over-
flowing of water, and in the neighbourhood of falt
marthes, and the infinite number of ihhalinc ca-
pillary tubes obferved upon the furface of vege-
tables, led to an oplmon that the air and water,
abforbed by the roots and leaves of plants, were
only vehicles loﬁded with faline matter, analogous
to the vegetables nourithed by‘ them.
To the _experiment of Vanhelmont, which was
‘repeated by many accurate obfervers, fucceeded
thofe of modern pHilofophers ; -from which .it
cl‘early‘ap'p_eared, that plar;ts could grow, and pro-
duce fruit", in the air of the atni'ofphere, and in
“diftilled water, alfo in pure fand, in powdered
glafs, in wet mofs or fponge, in the cavity of flethy
. TOOts; &ec. and that plants which had nothing but
the above-mentioned fluids for their nourithment,
gave, when fubmitted to. chyrmcal analyfis, the
{ame. produé“ts as thofe Wthh had undergone their
- procefs of ,veg¢tat;on in a foil perfeétly well ma-

2

nured.
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nured. It wasalfo obferved, that the moit barre’ﬁ-

foils were rendered fertile when they were pro=
gerly fupplied with water by canals; and the ef-

ficacy of irrigation was repeatedly evinced in difd
ferent ways : from thefe obfervations was formed

the following fyftem, that water rifes in plants

in the form of vapour, as in diftillation ; that

air introduces itfelf into their pores ; and that, it
{falts contribute to the fruitfulnefs of foils, it is

only in confequence of their containing the two -
fluids above mentioned, in great abundance.

In fupport of this reafoning, the curious experi-
ments of M. Tillet were publir{he'd,which Ithought
fo sworthy of attention, that I haftened to confirm
them by new faés, ata time when the philofophy

of gafes was very little underftoed, -and when it
was not known that air é{]d water, (which fhad
been fo long confidered as clements,) far from
~ being fimple fubftances, were capable of being
decompofed by a great variety of bperat’ions, both
of nature and art, and particularly by vegetauon

Affifted by the refearches of fo eminent a co-
adjutor, I twenty years ago’ hazarded an opinion re-
: fpcéhng the matter in quc{hon, Wthh I fhall

here
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tere take the liberty briéﬂy to repeat, withoutal--
tering the fenfe of my former expreffions. |
The more I i‘eﬂeé’c'ﬁpon the refpective proper-,
fies- of foils fit for cultivation, and the manures
which are added to them to increafe their fruit-
fulnefs, the lefs I think myfelf wrong, when I
maintain that faline {ubftances have no fenfible
effe@s in promoting vegetatioﬂ except in as much
as they are of a dehquefcent nature, hawe an. '
earthy bafis eaﬁly decompofed and are ufed
only in fmall quantlty In thofe cnncumﬁances
7 they have the power of attracting, from the im-
menfe - refervoir of the atmofphere, the vapours
which circulate in it ; thefe vapours they retain,
“along with the moifture that is produced from
rain, fnow, dew,. fog, &c. wb.ich moifture they.
prevent from running together in a mafs, or from
" being 10&7,:‘ either by exhaling into the air of the
atmofphere, o‘r-by filtering itfelf through the in-
ferior firata of the earth, and thereby leaving the
i rootq of vegetablea dry; they dii’cribuﬁe that moifk
‘ture uniformly, and tran{mit i 1t’ ina fcate of great
divifion, to the orifices of the tubes deftined ta
Carry it into the texture of t}}e plant, where it is
Vo2 VE- i e Biee : _afterwards
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afterwards to undergo the laws of afﬁrﬁilitiori. As
every kind of vegetable manure poffeffes a vif-
cous kind of moifture, it thereby partakes of
the property of deliquefcent falts.  In fhort, the
preparation of land for vegetation vhas',‘xio other
obje¢t in view but to divide the carthy parti-
cles, to foften them, and to give them a form
capable of producing the above-mentioned ef"
fe@s. It is fufficient, therefore, that water, by
its mixture with the earth and the manure, be di-
vided, and {pread out {o to as to beapplied only by
its furface, and that it keep the root of the plant
aIWays wet, without drowning it, in’o,rtfier to be-
come the cffential principle of vegetation. But, as.
. plants-which grow in the thade, even in the beft_
foil, are weakly, and as the greater part of thofe
which are made to grow' in a place that -is per-
fe@ly dark neither give fruit nor flowers, it can-
not be denied that the influence of the fun is of
great impoftmce in vc’getable ineCdnomy
Such is the cpinion. T then gave of the manncr
“in which falts a& in vegetation; nothing was
' \vamted to that. theory, but to know that air and
veter act their part, in this i important operation,

“only

{
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. gﬁly in a ftate of decompofition ; and that, if
earth well manured is a better matrix than water
itfelf, it is becaufe fuch earth has the power of»

"con-i'/erting the water into galfes which are cafily
abforbed, and which, while their abforption takes
place, communicate to the plants a motion and
heat which they received when taking the form of

' 8as, and which they lofe when they enter again
into comblnatuan whence it is natural to.con-- :
clude, that this motion and this heat muft necef-
farily develope themfelves in {eeds, and maintain
the vital a&ion in planta.

What 15 a vegetable, confidered Ch\'l’ﬂlC&]h,
according to the prefent ftate of our ‘knowledge?

It s, fay the chymifts, a corﬁpound of hydrogen,
oxygen, and carbon, the proportions of which
vary, according to the -agents which have con-
curred to its developement, and accbrding to the
‘matrix which received and affimilated them, in
order to c1eate thofe combinations which are va
ried to infinity, by their forms and properties, and
Known by the oehcric terms of falt, oil; and muci-
lage. Tt appears, therefore, needlefs to feek thefe
combinations in the di ﬁ"crcnt fubftances whichare

B kg _,Ee_z: v e s riled
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 ulizing qualxty, Whereas in {ummer, this fame
well-water, by being expofed to the fun for fome
days, acquires a {mell like that of fiale eggs, lofes
its rawnefs, and becomes very fit for accelerating
* vegetation. An atom of vegetable or animal mat-
ter is, at that time, fufficient to bring about mare
q-ucikly this flate of putrefaction ; while t}%éfe fame
fubftances, by being employed in certain propor-
7 tions, far from a&iﬁg as 2 leaven on the quuids,.
" which hold them mn folutlon, prefewe thofe 1i-
qulids;, or at leaft make them more flow to chancre.
* Salts and dung, therefore, are not merely de-
compofed by the power of Vegetation : by fur-
nithing the refults of their decompofition, they -
" alfo a& in the mannér of leavens, the adion of
which 1s fcarcely perceptible in cold o dry wea-
ther s bl_lt, when they are heated b)' the {un, and:
' fuﬁicienﬂ}r pénetrat_ed with “moifture, they very
{oon enter into a fort df ferm’entz;tri‘on, fuffering
the. varions gafes with whu.h the ey are provided

to. efcape. T hus, manures may be conﬁderPd as
c‘ecomooﬁng infiruments, provided by nature,
- and prepared by art, to aét upon water, fo as to
bring -it to a proper faté of attenuation.  ‘Lhe
fubﬁ:ﬂces which enter mto the co'npoﬁuon of

" PR S plants,



214 Obﬁrfuatwns on tbe Natare =

plants, are therefore. nothing but produé’cs of thc‘
decompofition of air and water, and combmatlons
of the conftituent principles of thefe two fluids,
determined by the power which prefides in the
{ced, and which thence has pafled into the plant.

It is now ealy to account for the éffe&s of
charcoal-powder, ftraw, &c. which are méd‘e ufe
of to cover ground, during long droughts,'Wifh
undoubted benefit: they are mechanical means
of preventing the diffipation of moifture, and of
‘determining it to take the form of thofe gafeous
fluids which have fuch pewerful effect in ve-
getation. As water is compofed of hydrogen
and oxygen, it is not furprifing that, when af-
fifted by the influence of the fun, and that
of els&ricity, it is capable of forming, almoft
by itfelf, the folids and fluids of vegetables;
taking from the atmofphere the carbon it
ftands in need of, to oive them their moft ef-
{ential chara&ers. 31 ‘fay-thei; rnoﬂ:‘ effential cha-
raéters; for thofe terreftrial plants which have
grown in air and water, do not abound in'prinéi—
ples, and 1heu‘ offsprm s when they have any,
is by. no means vigorous. We fce alfo, that

plants which are naturally of an aquatxc nature,
: . J1ave,
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have, in general, but little {fmell, becaufe the me-
dium in which they live and grow furnifhes only
‘a {mall quantity of carbon, in proportion to the,
“hydrogen and oxygen, which’ are the conflituent
_principles of water. This is the reafon why, in
cold and wet years, flowers are lefs odoriferous,
:fruit lefs full of flavour, and more difficult to be
preferved. The germ of their re-produ&ion 18
weak ; and theyare, if I may make ufe of the ex-
preffion, in a fort of dropfy .; that 1s to fziy, they
are loaded with the principles which conftitute
water, and even with water itfelf.
Thefe obfervations, to which I could add many
more, may ferve to explain why vegetation is
flow and weak in 2 foil which is too much charged
{ with faline matter, while it is rendered quick and
" vigorous by a fmall quantity of this fame matter ;
' and why earth which is perfectly lixiviated, and
watered, from time to time, with diftilled water
only, is capable of giving to- bitter plants their
bitternefs, to fwéet ones their {weetnefs, to acid
ones their acidity, to aromatic onés their {pici-
;I, nefs, and to poifonous ones their deleterious qua-
htxes, in thort, wh} the mherent characters of

s O e ‘ plants
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plants are more firongly marked, in proportiort
as the foil in which ﬂ1e57 orow is furnifthed with
aatural or riaechanical rﬁeans to p_r'oducc a quan--
tity of gas neceffary to the formation of the fub-
fances on which thofe chara&ers depend

If a nitrous or marine plant can, even when
growing in a foil deflitute of nitre or fea—falt,
occafion the prodution of thefe falts, it muft be
allowed that fuch plants would vegetate more
firongly, and contain more of fuch falts, if they
grew in {oils more abouh_ding in materials proper to
form them. Thus, tbe different fpecies bf {amphire;
gia{ﬁ%rort, fer—x-‘éyrack, 8. flourifh on the borders
of the fea, fuch foils being ftrongly impregnated
-with the fluids neceffary to form the muriatic
gas and {ea-falt which -enter into the c‘ompoﬁtién
of thofe plants; while the ﬁm ﬂower, pellhory
&c. fucceed beft in earth which is mixed with
the ruins of old bml_dmgs,- in which the mate-
rials for the —proau&ion of nitrous gas; and even
of nitre itfelf, are very abundant. In fhort, the
organization of thefe plants is a real elaboratory
for forming the forementioned falts.

' 40 BE CONCEUDED IN OUR NEXT.

i
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and the rnanhér m which the fame is to be pe-
forﬁled; ‘in manner folrlo'wingv; that is to fay, tg%
torts; coxgnpbfed of glafs, earth, or other calca-
Teous fubﬁances, mufc be made, ereé’ced and pre-
pared, of a conv -enient fize or thape, (fuch as’ cu-‘
7 polas, kilns, ovens, or air-furnaces, &c) with
apertures for the feception of the vegetable bo-
dies, for whlch ‘the a.ﬁ'rmgent acid liquid 1s in-
- tended to be extradted or made, according to my
faid invention. To thefe Tetorts, receivers, made
either of wood, or of glafs, or other calcareous
fubf’tances, muﬁ: be conne&ed and placed in cold
ﬁtuatxons or, vermicular tubcs furrounded by
water, may be connected with the retorts. ‘Thefe
Teceivers, or vermicular tubes, muft be umted to
the retorts by ether tubesorjdu&s,_ fo as to form
a commuiniciﬁén from the retorts to the receivers,
or vermicular tubes. The apparafus being thus
pepared, vegetable bodies, either wood, ?Eark :
or' other vegetable fub{’cances, are to be placed ki"
the retorts and fire applied 1hereto, of fu’ﬁment
heat to expel or cVaporate the ‘volatile matter or
‘humidity from: fuch vegetable fubftances; “which
volatile mattcr or humidity, 'bemcr colledted .
ihe
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chat mo{’c of the works erected on the prmmples
hereof mll not have a lateral, but only a p’rfeml
dicular preﬁ'ure on the buttrefles, walls, or other
end fupports; which in many cafes will be of:
great advanfage. To explain more fully the na-
ture of my invention, and the manner in which
the principles of it may be applied in feveral cafes,
although with many varmnons in the form and
frrength of the parts, (the principle bemg il re-
tained,) I have anncxed drawings, which the fol-

- lowing pa.ftxculars are intended to clucidate.

: Flg I (Plate XII) reprefcnts the e]evanon, and
Fig. 2. half the tranfverfe-fection, of a bridge, w1th
out a draw-bridge, and with one of the buttreffes
unfinithed. It may be formed, and ere@ed, in the
followmg manner : A, fhews the horizontal 1ib of
the bridgeway, compofed of well-feafoned timber,,
in different lengths, {o as to break the heading
joints, and in three thicknefles, (bat it may be in
more,) with caft iron plates, folid or hollow, clofe

“or open, as wide as the thicknefs of the ribs ; the

mnbers and the iron to be bolted tooethcr (fee A,)
Flg .,) by ftrong wrought-iron bolts with larg°“

heads and nuts. Thefc nbs may be put tooethcl‘
oR
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cireul ar ribs are fb.- be bound, and 'conné&gd to
the horizonté.l ribs, byr different iron ftraps and
bolts, as thewn at ar Fig. 1. Thefe ribs may be
ere¢ted by beginning at the ends, and uniting
‘them'fucceﬁfi'ely and progreflively towards the
crown, {caffolding and fupporting the works
from the horizontal ribs. DD, F irgs. 1 and 2,
thew the fufpending bars of wrought irom, or
 other metallic fubftances, with 1afge heads, plates,
and nuts. Preparation is to be made in the dif-
ferent ribs, to admit thefe bars to be pafled
‘through from the toi) of the circular ribs, after
which the plates and nuts are to be applied, to
conne& the circular with the lower ribs. E,
Fig. 2, 1s one of the girders” or bearers, lying>
crofswifé, about fix feet from each other. Thefe
girders are to be received in a box-mortife at one
end, and a pulley-mortife at the other, fo that
they may be fixed, or difplaced, without affect-
ing the ribs: they are to be fecured to the ribs
by iron firap-bolts, pafling through the fides, and
faftened by {mall fcrew—bolts to the girders, ‘which
will likewife prevent the nbs fpreading from each

other. FF Fig. 2, are bearers laid on the gir-
X : derS,
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ders, longitudinally with the ribs, to be of dif-
ferent lengths, to give ftrength, and o be fe-
cured to the girders by ftrap-bolts paffing through
e bearers; to admit the removal of the latter,
they are to be’ﬁaplea to one ﬁde, only of the gir-
ders. G, Flg 2, fhews the planks lying over
the bearers, and fecured to them by crofs iron
plates. The plates to be let into the furface of
the planks next fhe Jomts, i:vh'artf',gnq half the width
of the plate may be on one rpl':ir‘n"k, and the other
half on the other, with bolts pafﬁng through the
fame, to fecure the planks to the bearers : on thefe
planks, gravel and ballaft may or may not be
laid. H, Fig. i, reprefents one of the crofs,tir-n-
bers in the crown of the fufpending ribs. Thefe
are to be continued down as low as the headway
for waggons will admit, and are to have crofs and
diagonal timbers framed in between them, to pre-
vent any lateral preflure from injuring the ribs :
they are to be connected to the ribs by proper
bearings, bolts, &c. 1, Fig. 2, fhews afootway;.
which may or may not be aflixed to the bridge at
its buil lding, or which may be affixed at any fu-
ture tlme., It COIﬂlﬁb, ac&ordlno to this fec’hon,
Vor. VL TG : of
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of wrought-iron bottom bars, fide bars, and 1argp
and fmall brace-bars : one of each is to be affixod
to every {ufpending bar, by the bottom bar paf-
fing on the top of the horizontal rib, and turning
up to receive a wrought-iron bar,” which is to fe-
cure- it to the fufpenﬂing bar, as fhewn at K.
"When a footway is intended to be erected, the
céﬁ-iron ‘plate of ther_' horizontal rib fhould be
wider than the timbers, to leaye a fufficiency of
it for the fide and brace-bars to bear thereen ; the
fide bars may be fecured to the rib by ftaples.
Four or more timberQbearers are to lie longitudi-
':.-glly over, and are to be notched on to the bot-
tom bars: on thefe be'arersr are to be laid planks,
which are to crofs the Béarers, and to form the
floor; and on or againft the front of the outermoft
bearer, are to be fixed pofcs, fecured by the i iron
braces, and alfo at the bottom to the bars : to
thefe pofts proper rails, and pannels filled in, may
be affixed. The top of the buttreffes may be foﬁned
into a double parapet for a footway between, or
the paffengers may turn off into the carrmge-way
Fig. 3. (Plate XIIL.) replefents part of a bridge
on the befom—defcnb&d conﬁrh&uon, in which a

draw-
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;.draw-britlgc.is introduced. A A, are the parts of

the bridge to be drawn up. BB, is an iron frame,
fecured to the circular fib, and to two fufpending
bars, for the purpofe of diftributing the weigRt
' to, and preferving the form of, the arch. The
chains here fhewn are of the kind generally ufed,
“but fuch as are more proper are cn the principle
of thofe for which the Socicty for the Encou-
ragement of Arts and. Manufa&ures have giv en ;
a premium, and Wthh a& m the fame manner as
a rope *. CC, areiron rollmg-wheel;, on which
the chains for raifing the bridge are to pafs, (other
rollers being on the infide,) and are fo placed as
to' caufe the bridge, in rifing, to clear the fuf-
pending-chains out of the way of the mafts. The
chains may either be paffed through the rib at
D, to wind up the bridge by a perpendicular di-
rection, (in which cafe proper machinery will be
affixed on the bridgeway for that purpofe,) or the
draw-bridge may be taken up by means of

weights moving on the furface of the lower parts

* The chain here recommended by Mr. Jordan is deferibed

in our prefent Number, page 241.

Gga2 of
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of the circular rib, and on fuch parts as may tend
tather to beneﬁt than .to injure them ; and, as :
the weight of the draw-bridge will be progrcfﬁ'y ely
lefs on the chains, as it rifes, the increafed velo-
city and power of the weights may be corrected
by the application of {prings and inclined planes.
- Various methods may be adopted for taking up
and returning the draw-bridges with eafe and
facility, and, by a conneétion of the chains, ren-.
der the manual force—héceﬁary to be employed,
not more than that of one perfon. Asa counter-
balance for the feparatlon of the bncgeway, @f
only of one arch,) the ends of it are to go the
farther on the buttrefles, and are to be_faftened
to iron bars, brought up a confiderable way in
the buttrefles, and conne&ed with chain-bars laid
horizontally in them, for the purpofe of forming
additional binders to the horizontal ribs of the
bridgeway. Where, from the great width of the
river, more than one arch may be proper, this
precautiqﬁ ;&ill not be neceflary, as the horizon-
tal 1ib will-be conti'nued to receive other ad-’
ditional fufpendmg ribs, as defcribed hereafter
in the confiruction of‘ contmued aquedu&s-
e
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Fig. 4 reprefents the tranfverfe fe&tion, and Fig.
5. the elevation, of a continued aqueduét, to
which the principles of my inventién are applied.
A, Fig. 4 and 5, fhews the horizontal rib, which '
is to be put together in a fimilar manner to that
defcribed for the bridge ; ‘but,- not being liable to
fo much agitation, nor the {upport of fo great
bearings, it may be of {fmaller fcant]zngs BB,
Fig. 4, are the circular fufpendmg ribs, compofed
“of caft iron, formed in the following manner :_
‘each rib-piece is to be caft of a proper length to
“break the headiﬁg-joints, and may appear folid
~on the face, or may— be caft of an open pattern,
to give clcgancé to the appearance of the whole.
- One rib-piece is to be laid, and fecured to the
‘other, fo that the rib may be of two, three, or
I'morc pieces in wid:h, on one fide of the fufpend-.
ing-iron, and of the fame number on the other
fide ; and, when combined by bolts and ftraps,
to connect them to each other, and for receiving
« the hanging-irons;, will form a double circular
; fufpﬂndmg-rlb This mode may be alfo applied
i‘i':_.tO brldoes, and that dcfcnbed for bridges may be
o applied
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applied to aqueduéts. C C, Fig. 4, are the ful-
pending-irons, with heads of a fize fufficient to
cover ihe 1ib, and fecured at bottom in the fame
manner as deferibed for the bridgeway, Figs. 1
and 2. The heads are to be fecured to recefles in
the top of the circular ribs, by proper bolts.

D, Fig. 4, isone of thc_rgirders, which may be
put up and united as in the method propofed for

the bridgeway, Fig. 2. ,E’ Fig: 4, thews one of

_the crofs-ﬁays, which in this aqueduét, to give
it a light appearance, is propofed to be of caft or

{vrought iron. Crofs and diagonal irons are to be

added, to anfwer the purpofe mentioned in the

defcription of the crown of the bridgeway, Fig. 2.

¥, Fig. 4, reprefents the horfe and foot path;

but, as the method of conﬁru&ing this path 1s

nearly the fame as that defcribed in the explana-

tion of the footway to the bridge, (fee I, Fig. 2,):

no more need be obferved than thét, this beingraf-_

fixed higher, the bottom and brace bars may be

connedted to the fufperndi:n'g‘ irons by mortifes and
{mall bolts, and the floor confift of only one

thicknefs of bedrers, laid longitudinally on the

F S A : iron
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1ron bottom' bar. The bottom and fides of this
aqueduct may be of wood, ftone, caft or wrought
iron, wood lined with fheet-lead, copper, or of
other materials, having the upper parts filled in by
planks, to give them a bearing é.gain{’c the fuf-
pending-irons ; by which means, they will be pre;
vented from any accident that a lateral preflure
might otherwife occaﬁon Fbr'pafﬁhc boats and
other veflels, an endlefs; rope or chain isto be pro-
vided, and vertical and other rollers are to be fixed
clear of the ends of the aqueduds : this rope or
' chain is to lie on the infide and outfide of the fuf-
pending-irons, and round the rollers. When
- boats, &c. are brought up to the aquedudt, they
are to be made faft to that part of the rope or
chain nextthem, and the force employed to draw
them being taken to the other end of the path,
and faftened to that part of thefope or chain on
| the outfide of the irons, by drawing towards the
boats, &c. the firft of them will pafs the aquedq&,
r(the reft followmg\ in the time the force applied
15 paﬁina the path“ay This method of paffing
" boats, &c. may be aveided, by ere&mv the ‘path-_

way’
el
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way on the mﬁde of the bars, which may be
high enough to permit the boats, &c. to pafs un-
der it, fo that no extra-width in the aqueduct
will be neceflary on their account. Fig. 5. repre-
fents part of an aqueduct, which may, on the
fame principle, be‘ continued to any extent ; the
diftance of the piers or fupports being increafed or
decreafed, regular or ifregular? as circumftances
and utility may require. Being conftruéted
agreeable to the fe@tion, Fig. 4, it needs no ex-
planation, only this may be obferved, that as the
points ofthe fegments abut on eé.ch other, much
of the precaution to be obferved in the: conftruc-
tion of a fingle arch, to prevent a longitudinal
expanfion of the rib, will be rendered unnecef-
fary, and the piers or fupports will not be liable
to a lateral, but oply to a perpendicular preflure ;
confequently théy may be built much fmaller than
if liable to a lateral preflure, and may be a frame=
work of iron, or other materials, if thought pro-
per. It will zippear, from whaf has been ex-
plained, that bridges and aquedudéts may be conti-

nued to any lenglh and extende to any width ;
: they
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they may be continued, by placing fuch a
number of ribs longitudinally as may be necef-
fary ; and they may be extended, by adding, nat
{och diftances as the weight and bearings may re-
quire, one, two, or more ranges of ribs between
the outer ones. 'The principles of my invention,
as they are to be applied to covering in of
large buildings, may be underftood without any -
drawiﬁgs to explain them : -as fimilar methods to
thofe propofed for the fufpending of bridges and
aqueduéts may be applied, with fuch variations
as the nature of the buildings may require. The
cieling-floor may be fﬁpended by timbers, in-
fread of irons; conneCed to the tie-beams and
fufpending-ribs, by iron ftirrups and bolts; the
ribs may vary fomewhat from a curve, and the
roof over may be of a common form. The prin-
ciples of my invention being thus explained and
illuftrated, by fome of the modes which may be
~adopted, I obferve that, as the 1nvention itfelf
if not fubje& to any precife form, fize, or fcant-
ling, it muft always vary according to the ngture,
| extent, and intend‘ed {ervice of the works, as well
s Ve SV, Hih=% as
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as the kind of materials to be ufed, which the
judicious architeét or engineer will accommodate
to local and exifting circumftances. I have con-
fidered it moft proper not to perplex the expla-
nation with dimenfions. of the various parts,
thinking it quite fufficient to defcribe the nature
and utility of my invention, and the manner in
which it may be applied. Neither have I ex-
plained the good effects and advantages that will
arife from it, by fpeedy erection, by a faving in
expence, by durability, by the ccriain and eafy
mode of repairing, and various other advantages,
becaufe fuch explanations would not properly.
form a part of the fpecification, It witnefs
whereof, &c; ‘ | ;

XLV, |
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XXVII. Specification of the Paient granted to Mr.
Jonx Bice, of I;}z'ng, in the Céz‘m_ty of Suffex,
Papermaker ; for bis Invention of an entire new
Mode of blea:bzng Paper, &y a cheap and expedi-

" tious Procefs, in Confequence of wbzcb tbe Colour of
Jfuch Paper will be fo effettually ﬁxed as not 1o be
affetied by Heat or any Length of Time.

Dated Feb, 28, 1795,

T 0 all to whom thefe prefents fhall come, &c.
Now xxow YE that, in compliance with the faid
provifo, I the faid John Bigg do hereby declare,
that my faid invention is defcribed in manner fol-
lowm ; that is to fay, take of manganefe eight
pounds, of common fea-falt twelve pounds, Or -
any other quantity in the fame proportion, which
being mi’(ed together muft be well beaten in a mor-
: tar, fo as to be thoroughly incorporated, having
& wooden box or recener made of the dimenfions
moft convemeﬁt to the fize of the papers to be

B s Hh 2 bleached ;
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bleached ; in which box or receiver may be cori-
tained ten, twelve, or more wooden racks, which
are to be made to flide in grooves juft clear of
each other, on which lay your paper flat; ifa
thick paper, about fix or feven fheets thick ; if a
thin paper, nine or ten fheets thick. Ifitisto
be bleached in the firft ftate, as made from the
vat, it muft be preffed as hard as is ufual to prefs
the packs of fine papers the laft time after being
parted in the paci. Then take it in the quanti-
ties as above, and lay it on the racks, taking care
it does not lie one quantity in the leaft over the
other; then clofe up the door of the recei‘ver,
and, having a fand-bath, or other method of
conveying heat, conveniently affixed at the back
of the box or receiver, place therein a glafs, lead,
or other proper retort, being tubulated ; in which
firft put eight ounces of the above mixture of
mangéne[e and falt, to which add ten ounces of
vitriolic or fulphuric acid (the retort being pre-
vioufly fixed with 'its neck admitted through 2
hole made as near the centre in the back of the
box as rﬁay ble) immediately into the rétort, with
fome pipe or other fbft'- cl:(ty? and the bleaching

will
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will immediatelyycommence, and in the courfe of
_two hours will be effectually completed. Then
" open the door of the box or receiver, and take
~out the papér, and furnith the racks with freth
paper ; after which, add the fame charge again to
i the retort, and proceed as before. The paper,
after being bleached, muft be laid even together,
and prefled juft ﬁifﬁciént to make moifture ap-
pear at the edges in drops 3 ‘after which, ~hang up
the paper to dry in lofts, in the common way.
After it is dry, previous to its bemg fized, it
muft be wetted out in the following liquor, which
will effe&ually fix the colour : take of alum eight
pounds, diffolve it in a gallon or two of warm
water, letting it ftand till quite cold ; mix it with
one hundred gallons of cold {pring-water; then
take the paper and wet it out in the common way
in the above liquor, and, be it either thick or
thin paper, it muft be prefled very hard, and af-
ter being again dried it may be fized in the ufual
W ay. Particular care thould be taken that you do
not ufe any of the above liquor after being
prefled out of the paper ; or 1t may be done in the
dry water-leaf {’mte B e s fized,

2 : the
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the paper may be done dry, or wetted out in cold :
water, and prefled very hard ; after which, you
are to proceed in every refpeét as above ; but, te
fucceed in this way, it requires the paper to be
peculiarly well fized. By this procéfs; paper that
has become mildewed, or loft its colour, will be
completely reftored, and fine papers rendered
much fuperior, both in quality and colour. Ano-
ther method is ; take a tub or other receiver, fill
it with cold water, leaving a vacancy of about one
tenth of the quantity it will contain, into which
mtroduce the neck of a retort, the retort charged
with a proportion of the aforefaxd mixture of
the rﬁanganefc and {alt; then add thereto the
fame proportion of vitriolic or fulphuric acid as
before : the quamity- in each retort, and the
-number . of retorts to be ufed, muft be raled
byvthe quantity of liquor wanted; in which
' liquor the paper is to be wetted out, and foaked
in it till it is properly bleached, which will de-
pend on the qﬁality of the paper to be bleached;
after which, let the paper be well prefled and
dried ; when dry, wet it out in alﬁmed Water, as
in the other procefs. In witnefs whereof, &e.

XXIX.
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XXIX Spec;ﬁcatzon :f the Patem granted to Mr.

- Joun Artken, Fellow of the Ro)al College of

 Surgeons in the City of Edinburgh ; for bis Inven-
tion of a new Method of loading Tubes, Barrels,

- Calibers, or Bores, commonly called Guns or Fire-
Arms, Sc. whether the fame be mounted or un-
mounted, of every Form, Dimenfion, and Denomi-
nation, with two or more Charges of Gunpowder
and Shot, or Balls, (the faid Charges placed before
one another in one Tube,) and of difcharging them
from the faid Tube, in Succeffion, by Fire communi-
cated through corrq/‘pona’ent Perforations or Touch~
holes, :

Dated Dec 5, 1780.—'Ferm expired.

T o0 all to whom thefe} prefents thall come, &c.
Now xxow vYE that, in compliance with the
faid provifo, I the faid John Aitken do hereby
declare, that my faid invention of a new method
of loading tubes, barrels, > calibers, or bores,

commonly
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cbmmonly called gﬁns or fire-arms, is p.erforméd.'f_
in the following manner ; that is to fﬁa'f,‘ﬂ into a/
tube, barrel, &c. cylindrical, conical, ;:ham-l
bered, or not, its pofterior extremity (ﬁguation
{uppofed horizontal) fecurely = clofed, named
breech, its anterior one open, named niuzzle; I
lodge a plurality of chargés of powder and fhot.
The extenfion of the ﬁfe,. in a pofterior direétion
from the charge ‘nex't . the muzzle, which‘iS'
firft inflamed, is intercepted by intermedia be-
twixt the feveral charges, about or above the
“thot firmly rammed. Théfé I form of any {ub-
ftance fufficiently refiftent, compac, and incom-
buftible, properly proportioned and fhaped. In
the {maller tube (the mufket, blunderbufs, pi-
tol, &c.) T chiefly employ the thicker ftuffs, or
leather. In the larger ome (the cannon, fwivel;
&c.) various ftuffs, paftes, &c. as being commo-
dious and procurable. The cllarges are ignited,
in fucceffion, through touch-holes, by the lock,
:or'match, as occafion demands, according to the
fize and condition of the tube. In witnefs where-
of, -&c. v

)
.
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' chafe, in bemg cold-drawn, for the purpofe of
makmg the faid chaln or iron rope:

: "Extfa& from M. :VVhitmore’s 1etter

I have frequently feen, and admired, an iron
chain ufed in Mr. Bmgley s manufaétory for.
drawmg ere, ma.de on Mr. Hancock s prmcxple 3
and wh1ch, I haye no doubt wxllanfwar the pur-
| pofe of drawmg coals much better than a rope ;
it having the advantage of bemg as ﬁrong where.
it coils round a {mall barrel as where it is
firaight. A rope is weakened by '7beirx7g bent,
and takes more power to open. and fhut than
the chain: bad iron cannot be ufed in it, nor
can a faulty place éfcape being found in the
operation of cold-drawing. |

Extra& from Mr. Biﬁgley’s letter.

: ’I have made ru{'e of the metallic rope or chain
made by William Hancock, for about four years :

it works over a nine- inch pulley, and anfwers ad-
mlrably well and as, from Hancock’s fituation

Fra. in
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in life, he is not able to make them for faIc, 1

have executed many orders, &ec.

(

-Extraét from Mr. ‘Joh'nfon's Ietter.

~ A chain of Hancock’s making 1s now in ufe
at our foundry here; and fxas been',r_for five or
fix years paft, ufed inftead of a rope at the large
triangles, for loadiﬁg caftings, breaking old guns,
metal, &c. The ron or wire of which it is
made, Is about three-eighths of an inch in di-
amefer, and occafionally lifts two or three tons. -

We had, fome time fince, a chain of that
kind worked in a pit about fifty yards deep,.
and a hempen rope to work againft it; but, the
colliers taking a prejudice againft it, we em-
ployed it otherwife.

We have now, at moft of our vengines whcre/
ropes are required, adopted thofe chains for
draiving up piﬁons from the cylinders, &c,
2nd, where ropes are fubject to fteam and wet
fituations, they “are far preferable to ropes, as
they work perfeé‘tly plizble and e‘ify over emhel

pulleys or rollers.
. W
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We have had fome of thofe chains made from
~ Englith and foreign iron, but they have fome-
. times failed, thro gh the iron being faulty. ?

The only iron to be depended upon is thick
- wire, as the drawing of it deteéts any fault in
Ethe quality. Chains made from this wire: would
’e"come into more general ufe, inftead of ropes, if it

were not for the fcarcxty as well as hxgh price, of

thls kind of iron. : e o

We have had a cham from Hancock a few

- weeks fince, fev enty-one yards long, bare three-
eigh;chs wire, weight twd hundred and fixteen

pounds, or about three pounds per yard ; it will

work two tons. If the o_bfcaéles before mentioned

were not in the way, we fhould have thofe chains

in more general ufe than they are; but this ob-
jection fhould not deprive the claimant of the

* merit due to his invention.
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XXX D"fcripz’i'an of @ Method of ufing, to the b‘ﬁ,;:_
Advantage, the Power applied to the Crofs-Dar

Lever, for raifing large Weights. By Mrs. Err-

ZABETH W yNDHAM, of Petworth,
WITH A PLATE.

,From the TRA.NS_ACTIONS of the Sociery for
. the Encouragement of ARTS, MANUFAC-'
"TURES, and COMMERCE.

The Silver Medal of the Sdciefy was prefented |
to Mrs. WyxDuAM for her ingenious Contri- |
vance, a Defcription of which is given in the

: follbwing Letter from her.

I BAVE fent you a model of a mechanical in-
vention of my own, wh1ch you awill laugh at, as

every one here did at firft; but, I affure you
: i that
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* that the workmen all approve of it very much,
‘and agree that it is of great fervice to them,
Since you left Petworth, a great work has been
begun, of moving earth in which there are great
- quantifies of ""c'v“i_es': I obferved that the men
made ufe of the leverin a very ineffieGtual manner,
b) randing three or four at a time on réhe bar of
the lever, oy which means fome of them were
plﬂced {o near rhc fulcrur—n, tbat their power was.
_in a great degree loft ; beﬁdes, they were obhgeé
to fteady themfelves upon fticks, for fear of
faliing, which took off their weight vpon the

Jever.
§ A {(Plare }».IV Flg 2 ) is the lever.

B, is an upright piece of wood to be fixed to
the lever, taking cafe:»that the fide marked with
Ethe letter B be’pla(‘éd oppofite the letter A, on
the lever, as by that mc%ms ft,inclines backwards,
which increafes the power. 7 - :

€, is a crofs-bar for the workmen to hold by.

. D, is a crofs-bar to be placed at bottom,
BeHind the u;ﬁrigbf piece ot wood, for the men

o ﬁd.id upon, and the end of the lever paffes,
; throughf_
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the purpofe feems the moft fimple that can be
conceived ; he however, fimplicity being in'zlme.'\
chanics a criterion of excell.epce, (and probably
from confidering, in addition to the above-men-
tioned defect in th; old mé.chine, its too great
complexity,) feems to have gone into the oppo-.
fite extreme, and, almoft through the whole of.
his machine, to have {acrificed utility to an un-
neceffary degree of fimplicity.

In mechanics, the previous afcertaining a de-
fect 1s as neceflary to improvément as, 1n phyfic,
the dveterrr‘lining on the exiftence of a difeafe to
its cure; I have therefore ventured to fubmit the
annexed {pecimen to the in‘fpeé'tion of the com-
mittee, hoping fome one will point out improve-
ments which I do not {ee, and, purfuing the fé.me,-
to effect, render 1t fhill more defefving the re-7
gard of the community. '

Mr. Edgeworth, in confprmity to the above-
mentioned fimplicity of his pedometer, found it

.neceffary to attempt nothing- more in its opera-
tions than the meafuring of roads, diftances, &¢..
and, even for this, unlefs where the ftones had
previoufly been brol‘mh, and the roads worn

5 ;("ﬂ_OOth:
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N.B. The t\&elfth.fpoke is divided 3t its foor,
for taking in the odd or 25th link.

E. An iron axis, being a fcrew with 330 cir-’
cumvelutions, feparately marked on an engraved -
index on one of its fides : in its application, it is
ferewed faft into the frock of the wheel;. and,
when at work, revolves with it.

.. A {’cyle or alidade, being an expanding
{crew-nut, embracmcr the axis, and fcrewmg '
along it, as the latter revolves with- the wheel 3
and, as each revolution of the wheel, when roll-
ing on the furface, defcribes an exa@ longitudi- |
nal pole, (and confequently four of them a chain,)
“the ftyle, bemg pendent, and moving to ifs pro-

- per figure, denotes the length of ground {.)aﬂ"ed.

. over, as divided into chains and po]eé, on the
index of the axis E, and into links on the peri-'
phery C. S \

G. A fmall adjufting-fcrew, by turning of

- which the ftyle may be inftantancoufly moved
'bacL to the beginning of the mdex, when, in
- land- meafunng, the given line has been afcer-
tained in chains, poles, &t.
H. A crofs or fquare, with fights for determi=
: 'ning, in land-meafuring, the perpendiculars ; fuf-

pended
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pended at its ends on the axis, and occafionally
‘to be detached therefrom, when ufed, with a
‘touch only of the finger and thumb. It farther-
more aéts (by the lower end of the ftyle F em-
bracing alfo its ﬁan-dard) in preventing the faid
ftyle from being carried round, by any poffible
accident, with the axis as it revolves, which;, be-
fore it was ufed, had fometimes taken place, and
greatly embarraffed the account; and, as the
320 divifions, marked poles on the index of the
a}.fis, are calculated for defcribing an exact mile,
the ftyle F, having pafled over them, will then
{crew no farther; but, moving round with the
axis, takes with it the ftandard, and, firiking it
on the wrift of the operator, prevents the pofli-
bility of his proceeding farther, till he has drawn
“his hand from between the faid ftandard and the
axis; having received the neceffary hint, he turns
the fcrew G, puts back the ftyle F to the bottom
of the index, and goes on as before.

N.B. The ftandard of the crofs, being divided
into five lengths, occafionally fubftitutes the ten-
link rod, which is ufed for meafuring_ off-fets, &c.
and 1s alfo ufed for {mall diﬁancgs inac'ceﬁiblc'.

to the wheel.

XXXIIIL
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vi/n.dete,rnﬁnate expreflions; and, even though the
three ftages were fufficiently diftinét from each
7(’)the;, they are of too great latitude; as the,
b'bl;ightnefs or laminoufnefs of fire iﬁcre#fcs with
its force, fhrouoh n-urnerous gradations, which
‘can neither be cxpreﬁ'ed in words nor difcrimi-
nated by the eye.: Ha\mg no other refource, I
_have been obliged to content myfelf with fuch
meafures as my own kilns, and the dJﬁ’erent parts
of them, Horded” hus, the kiln in which our
’glazed ware is fired furnifhes'three meafures; the
bottom being of one heat, the middle of a gleater,
‘and the top fill greatér. The kiln in which the
bifcuit-ware is fired furpifhes three or four others,
of higher degrees of heat; and by thefe I have
" marked my regiftered experiments. But, tilough
thefe meafures had been fully adequate to my
own views, which they@vere not, it is plain that
{ they could not be communicated to others ; thét
{ their ufe 1s conﬁned to a partlcular firuéture of
;»flll'l’laCCS, and mode of firing ; and that upon
a.nyﬂaltexatlon n thefe, they would become ufe-
 lefs and unintelligible, even where now they are
_"'be& known. Agd indeed, as this part of the
‘VQL.)VI. = B o operation
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operation is performed by workmen of the loweft :
clafs, we cannot depend upon any great accuracy,
even in one and the fame fufqa}:g; Tt has ac-
cordingly often happenea, that the pieces fired in
the top of the kiln, in one experiment, have been
made no hotter than thofe fired in the middle, in
another, and wvice verfa.

The force of fire, in its higher as well as lower
ftages, ‘can no otherwife be juftly afcertained, than
by its effeéts upon fome known BOdy. Tts effect
- in éhanging colours has already been hinted at;
and I have obferved compofitions of calces of
. iron with clay to ﬁﬁfunie, from different degrees
of fire, fuch a number of diftiné colours and
~ {hadss, as premifed to afford ufeful criteria of the

refpeétive degrees. ; S

With this 1dea, 1 prepared a quantlty of fuch
a compofition, and formed it into circular pieces,
about an inch in d'ia‘rneter, and a qﬁarter of an
“inch thick.” A number of thefe was placed in a
kiln, in which the fire was gradua]ly augmented,
with as much uniforhﬁfy and regﬁlarity as poffi-
ble, for near ﬁkty hours. The pieces taken out
at equa.l mtervals of time, during this fucceffive

ko mcrcafc
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“increafe of heat, and piled in their order, one

upon another, na glafs tube, exhibited a rerru]ar

" and pr‘etty extenﬁve feries of colours; from a

ﬁcfh-colour to a de,cp browmfh—red,, thence to a
chocolate, and {o on to nearly black, with all the

intermediate tints between thefe colours. A back

- being fixed to the tube, like the fcale of a ther-

mometer, and the numbers of the pieces marked

upon it, refpe’é’ti;velyf o’pp'(:)ﬁte, to them, it is ob-

©

viouséhat thefe numbers niay be confidered as fo
many thermometric divifions or degrees; and

that, if another piece of the fame compofition be

fired in any other kiln or furnace, not exceeding

the utmoft heat of the firft, it will acquire a co-
lour correfponding to fome of the pieces in the

tube, and thus point out the degree of heat which

that piece, and cohfequently fuch other matters

as were in the fire along with it, have under-
gone ;

It muft however be confeﬁed that for general
ufe, a thermometer on this prmcxple 1s liable to
objetion ; as ideas of colours are not perfeétly

communicable by words ; nor are all eyes, or all

"hghts, equal]y adapted . for dlf’cmgul(hmg them,

L1z 3 efpecmllv
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efpema]ly the fhades which approach near to one
another ; and the effe_(‘ls of phlogiftic vapours,
{n altering the colour, may not in ‘all cafes be
eafily guarded againft- ' 5 ;

In confidering this fubject attentively, another
property of argillaceous bodies occurred to me;
a -propérfy‘wh'ich obtains, In a gréater or lefs d‘ef
gree, in e{fery kind of them that has come under
my exammatlon, fo that it may be deemed a dif- :
tmgmihmcr chara&ter of this order of earths I
mean, the diminution of their bulk by fire. 1 have
the fausfaéhon to find, in a courfe ofexpenments

" made w1th this vxew, that it is a more accurate
and extenfive meafure of -heat than the different
fhades of colour.

I have found that this diminution bégins to
take place in a low.red heat, and that.it proceedé
regularly, as the heat increafes, till the clay be-
comes vitrified, énd confequenrly-'to' the utmoft
degree that crucibles, or other veflels made of
this fnaterial, can fupport. The total contraction :
of fome good cla,i's which I have examined, in the
firongeft of my own ﬁres, is' conﬁderab]y more

than one-fourth 7 part in CV(:‘I} dxmenﬁon.
f,
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',If, therefore, we can pr'ovcureAat all times a clay
’fuﬁigienﬂy apyrous. or unvitrefcible, and always
of fhe/ fame quality in regard to contrattion by
heat, and if we can find means of,meaﬁlring this
contraction with eale and minute accuracy, I
flatter myfelf that we fhall be‘»f’urnifh)ed with a
-meafure of fire, {fufficient for every purpofe of ex-
periment or bufinefs.

We have, in (.hﬁ'erent parts of England, im-
“menfe beds of clay, each of which, at equal'v
depths, is pretty uniform in quahty throughout
',its whole extent. OF all the forts I have hitherto
‘trieci, {fome of the pureft Cornifh porcelain-clays »
feem the beft édapted; both for {upporting the in-
tenfity, and meaihring the degrees of fire.

For preparing and applyincr this material to
{thermometric purpofes, the following method 1s
propofed :

The clay is firft to be wathed over, and, whilft
‘in a dilute ftate, paflfed through a fine lawn : let
it then be made dry, and put it up in boxes *,

' The

# While the clay is thus kept dry in boxes, as well as
¥hile it continues in its natural bed, it is fecure from‘al_tera-

sl tions

S
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The dry clay is to be {oftened for ufe, w1th about
two-fifths of its weight of water ; and formed into 7
fmall pieces, in little moulds of metal, ﬁx-ﬁenflls
of an inch in breadth, with the fides pretty‘exactly
parallel, (this being the dimenfion intended to be
meafured,) about four-tenths of an inch deep, and
one inch long. 'To make the clay deliver eafily,

- 1t will be neceflary to oil the mould, and make it
warm. o : :

Thefe pieces, when perfeé‘dy dry, are put into
another iron mould or gage, Conﬁﬁingonly of a
bottom, with two fides, five-tenths of an inch
wide, to the dimenﬁons of which fides the
breadth of the pieces is to be pared down.

For meafuring the diminution which they are to
fuffer from the a¢tion of fire, another gage is made,
of two pieces of brafs, twenty-four inches long,
with the fides exa@ly firaight, divided into inches
and tenths, fixed five- tenths of an inch afunder,

at one end and three-tenths at the other, upon a

€

tions in quality ; which claj/s in den‘eral are fubjeét to under-
g0, when expofed, for a long courfe of years, to the joint
altions of air and moifture. In the lawns I made ufe of, the
§ntcrﬁ1ccs were each lefs than the 100,000 part of auoinch-

S " . brafs
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brafs plate; fo that one of the thermometric
pieces, when pared down ‘in the iron gage, will
Juft fit to the wider end. Let us fuppofe this
piece to ha.—x‘fe;'diminiﬂle;i in the fire one-fifth of
"its bulk, it will then pafs on to half the length of
the gage ; if diminithed two-fifths it will go on
to the narroweft end; and, in any intermediate de-
gree of eontra&ion, if the piece be ﬂidAalong till
it reﬁs'againﬁ"the converging fides, the degree at
which it ftops will be the meafure of 1 its contrac-
:tlon, and confequently of the degreee of heat it
has undergone. '
" Thefe arc the outlines of what appears to me
neceflary for the making and ufing of this ther-
mometer ; and it is hoped, that the whole proce(s
will be found fufficiently fimple, and eafy of exe-
cution. It may, neverthelefs, be proper to take
‘notice of a few minuter circumitances, and to
‘mention-{fome obfervations which occurred in the
progrefs of the enquiry.

1. There ought to be a certainty of the clay
being eafily, and at all times, procurable in fuf-
ficient quantity, and on moderate terms. That
this is the cafe; with the clay here made choice

of,



264 T bermometer for meafuring

of, will be evident to every one acquainted with
the natural hiftory of Corawall, where there are
beds of this clay, inexhauftible, and' in too many
hands to be monopolized. If this (hould not
prove fatisfactory, the author offers to this illaf-
trious fociety, and will think himfelf honoured
by their acceptance of, a fufficient fpace in a bed
~ of this clay to {upply the world with thermomc-
ter-pieces for numerous ages; and he does not
apprehend’ that any greater inconveniences can
arife to foreign artifts or philofdpher_s, from their
being fﬁpplied with clay for thefe thermometers
from this {pot only, than what we now feel from
being fupplied with merbury, for the common
thermometers, from the Spanith or Hungarian
mines. : ; :

T We ought to be affured alfo, that all the
clay made ufe of for thefe thermometers is per-
fectly fimilar. For this purpofe it will be beft to
dig it out of the earth in confiderable quantity at
once, (an extent of fome fquare feet or yards mn
area, and to the depth of fix or feven }ards, or
more from the furface,) and to mix the whole
thorou°hly together, previous to the farther RIc

S 5 pzu atIOD
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paration already mentioned. When the firft quan-
tity is exhaufted, another perpendicular column
may be dug from the fame bed, clofe to the
ﬁrﬁ, to the faine»d,ei)th, and prepared in the fame
manner ; by which means we may be affured of
its fimilarity with the former parcel, and that it
will diminith equally in the fire.

III. This clay, dried by the fummer heat, or
ina modera.tely warm - ‘r00m, Or Wil f:more heat
before a fire, has not been obferved to differ in
degree of drynefs. After being fo dried, it lofes
about a hundredth part of its weight in the heat
of boiling water, about as much more in that of

melted lead, and thence toa red-heat ten fuch parts,

inall 22. Each of thefe heats foon expels from
the clay its determinate quantity of matter, chiefly
air; after which, the fame heat, though- continued
for many hours, has no farther effe&®. I had
fome hopes, that the graduation of the common
thermometer might be continued, upon this prin-
ciple, up to the red-heat at which the-fhrinking
of the clay commences, fo as to conne&t the two
thermometers together by one fenes of numbers ;

Vor. VL. Mm but
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but the lofs of weight appea’% not to be fuffi-
ciently uniform, or proportional to the degree of
heat, to anfwer that purpofe ; for it was found to
go on q&icker, and bladders tied to the mouths of
the veflels in which the pieces were heated be-
came more rapidly diftended, at the cemmence-
ment of rednefs than at any other time. From a
low red-heat to a ftrong one, fuch as copper
melts in, the lofs of weight was only about two
parts in a hundred; though the difference be-
tween thefe two heats appears to be much greater
than what the fame lofs correfponds to in the
lower ftages. After this period, the decreafe of
weight entirely ceafed.

The vapours expelled from the clay, caught fe-
parately in the different degrees of heat, feemed,
from the few trials made with them, to confift of
common air mixed with fixt air. They all pre-
cipated lime-water ; that which was firft extri-
cated, exceeding weakly ; the others, mere and
more confiderably ; but the laft, not near fo
firongly as the air expelled from lime-ftone in
burning : none of them were inflammable.

1V. The
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2
IV. The thermometric pieces may be formed

much more expeditioufly than in the fingle ;
mould, by means of an inftrument ufed for fimi-
lar purpofes by the potters. ‘It confifis of a cy-
lindrical iron veffel, with holes in the bottom, of-
the form and dimenfions required. The foft
clay, put in the veffel, is forced by a prefs
down through thefe apertures, in- long rods;
which may Be cut while moift, or broken when
dry, into pieces of convenient lengths. It was
hoped, that this method would of it{élf have
been fufficient, without the addition of the paring-
gage, making proper allowance, in the fize of the
holes, for the thrinking of the clayin drying ; but
it was found, that a variety of little accidents
might happeh to alter the fhape and dimenfions
of the pieces, in a {enfible degree, while in their
{oft ftate. It will therefore be always fafeft to have
recourfe to the paring-gage, for afcertaining and
adjufting their breadth when perfecly dry, this
beigg the period at which the pieces are exa&ly
alike with regard to their future diminithing; fa
that, if they are now reduced to the fame breadth,

Mm 2 we



268 Thermometer for meafuring, &c.

we may be fure that they will fuffer equal con~
tractions from equal degrees of heat afterwards,
whether they have been made in a mould, or by
a prefs, or in any other way : neither is any va-
riation in the length or thicknefs of thefe pieces
of the leaft confequence, provided one of the di-
menfions, that by which they are afterwards to be

meafured, is made accurate to the gage.

TO BE CONCLUDED IN OUR NEXT,

- XXXIV.



XXXIV. Conclufion of M. PARMENTIER’s Obfer-
vations on the Nature and Acion of Manures.

(From Page 216.)

Toose plants which, for their vegetation, re~
quire the moft affiftance from the foil and ma-
nure, are very apt to contract a difagreeable tafte,
if either the foil or manure are capable of fupply-
ing the principles from which it is acquired. The
clafs Tetradynamia, particularly all forts of cab-
bages, (which contain fulphur ready formed,)
contra¢t a bad tafte in a foil compofed of mud
and dung, becaufe thefe fubftances, as they
are decompofed, furnifh a great quantity of he-
patic gas, or of fulphurized hydrogen gas; yet
plants of another clafs may grow in the fame foil,

clofe by the cabbages, without partaking, even
in the fmalleft degree, of the bad tafte of the latter.
The plants laft mentioned, when growing in he-
patic gas, retain onl); fo much of it as is fuf-

ficient
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ficient for the produétion of the fubftances of
which they are formed ; the overplus, which could
not be aflimilated, is thrown out by the excretory
yeflels, after undergoing thofe modifications
which the digeftive juices and organization of the
plant, and the ftate of the atmofphere, have pro-
duced. B
Thus we fee that thofe plants which abound
moft in oily, {aline, and mucilaginous principles,
are generally fuch as require a foil well ma-
nured. Tobacco, for inftance, gives forty pounds
of alkaline falt or potath from every hundred
weight of athes: this plant may, by being buried
in the ground, be converted into a very powerful
manure ; while other plants, which thrive in a
middling foil, and appear as vigorous, are, in
general, {uch as have not fo great a quantity of
principies in their compofition, and, when thrown
on the dunghill, and left to rot, furnith very lit-
tle manure. From fuch obfervations, it may per-
haps not be impoffible hereafter to judge, by the
analyfis of a plant, not only whether it requires a
large or a {mall quantity of manure, but likewife,
what kinds of {oil and mardure are moft fit to pro-

mate
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mote its vegetation : wild plants alfo may ferve to
fhew the nature of the foil which they {feem moft
to flourifh in.

Belides the phyfical action of manures, of whick
I have endeavoured to give fome account, they
have a very evident mechanical a&ion. When
mixed with earth, in a certain proportion, they not
only render it more permeable to water, but the
roots of plants can, with greater eafe, acquire their
proper fize and form in it; in other cafes, ma-
nures tend to unite that earth which is too loofe,
and, by rendering it more tenacious, they prevent
the water from being loft, and the roots from be-
coming dry. Thofe manures which are called
warm are {uited to cold lands, not only becaufe
they render them lefs compact, but alfo becaufe
they take off a part of that moifture which fuch
lands always have in too great quantify. Cold
manures, on the other hand, by their vifcid qua-
lity, give tenacity to dry and hot foils, attrading
and retaining, for a lohger time, the moifture
which comes in their way. The nature of the
foil muft therefore determine what kind of ma-

nure it ftands in need of, and alfo whether cul-

o

ti vaﬁng.
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tivating it by means of oxen, or by horfes, is pre=
ferable ; for, the manures produced from thefe two
animals have thofe oppofite qualities which we
have above defcribed. By fuch obfervations] we
thall perhaps be able to refolve a queftion, re-
fpe&ing which the fentiments of cultivators, in
many parts of the kingdom, are much divided.
It cannot however be denied, that the earth is
able, of itfelf, to ferve as a bafis and {upport to
plants, and that it has an a&ion, more or lefs
evident, upon air, upon water, and upon dung.
There is a well-known method of diftinguifhing
clay from other earths; by merely breathing upon
it, a fmell is immeduately perceived, fufficiently
firong to fhew that a decompofition and frefh
combination have taken place. In fummer, after
a drought of fome days continuance, there always
arifes in the fields a particular {mell during a
thower of rain’; and there is no kind of Vegetablc
tnanure which, when mixed with earth, does not
fend forth a fmell. This proves, that the nature of
the foil muft have an influence, not only upon
air and upon water, but alfo upon the effeét of
manures; and that, “before we fpeak of theif

power,
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power, we fhould always fpecify what kind of
earth they were applied to; becaunfe; when rﬁanures
and earth are mixed together, there enfues an ac-
tion and re-a&ion, more or lefs favourable to Vé-'
getation. ; 7
- Having examined to what degree air and
water enter, in fubftance, into the veflels of
plants, and having fhewn that the principal ag-
tion of earth, of falts, and of manures, confiftsin
ﬁreparing, elaborating, and decompofing thefe
two fluids, and in giving to the products of their
decomi)oﬁtion the forms they require, to accom-
plith the purpofe of nature in vegetation, I {hall
now make fome obfervations upon the particu-
lar effedts of certain fubftances ufed for im-
proving land, fuch as marl, lime, chalk, and
wood-athes; which arc ufually applied, either to
an exhaufted foil, in order to reftore 1t, or to
a drooping plant, with a view to give it ftrength.
Of the efficacy of thefe fubftances no one doubts,
but it does not appear that we are equally agreed
refpecting their manner of acting; and I fhall be
happy if -the obfervations I am about to make,
Vou. VI Nn, thould
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fhould be of any affiftance to thofe who may
empléy themfelves in examining this queftion..

Marl (a marnure whofe effets are well known,
and which is found to be of the greateft benefit
i thofe diftriés where it can be procured in fuf--
ficient quantity) is capable of acting in the fame
manner as the moft fertile {oil, when the princi-
ples of which it is compofed, namely, clay, fand, -
calcareous earth, and magnefian earth, are jufﬂy
pfoportioned to each other. But it is fometimes
compaét and tenacious, becaufe it contains a fu-
perabundant portion of clay, and at other times
porous and fiiable, becaufe it contains too much
fand, and therefore is not, in general, fit for
vegetation by itfelf. Thefe confiderations ought
always to be our guide, when we mean to employ
marl as a manure. The Abbé Rozier was fen-
fible of their propriety, and has entered very

Nlargely into the fubje, in his Cours complet &’ Agri-
culture, article Marne; one of the moft interefting
of that exellent work, :

It has been fuppofed that #0 marl was a fort
of technical expgeﬁion, intended to “denote the
bringing together, ordividing, the earthy particles,

2



and Attion of Manures, 278

by means of clay or fand. It appears to me
that neither of the above operations can pro-
perly be called marlng; ‘becaufe, in either cafe,
all we do is, to put the foil into a fituation to re-
ceive, and to profit by, the influence of the at-

mofphere, and that of the manures made ufe of.

‘The peculiar principle of marl is, that part of it

which, like lime, a&s very powerfully upon the
different aériform fluids, is eafily reduced to
powder, effervefces with acids, and fends forth a

quantity of air-bubbles, when water is poured

upon it. Now this matter, which ina particu-

lar manner does the office of manure, refides nei-
ther in clay nor in fand. Upon the proportion of
it depends the duration of the fertility it pro-

duces; confequently it is of importance, when we

‘make ufe of marl, to know which of its conftitu-

ent parts it contains in the greateft proportion,
otherwife, 1n fome cafes, we thould only add one
common kind of earth to another.

-Let us confider that part of the department of
Lz Marne which we may, with great propriety,
call the chalky diftri&, fince its foil confifts

- merely of chalk, What is the kind of earth we

Nnz2 {hould

2
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{thould add to it, to render it proper for cultiva-
tion? Clay, without Eloubt; and, according ‘o
fome experiments made by M. Bayen, there is
reafon to think that the chalk, in that difini&t,
Ties upon a bed of clay; if fo, the inhabitants of
that part of the kingdom may confider themfelves
~as being in poffeflion of what, to them, is as va-
~luable as a gold mine.

Wood-athes, as a manure, may be, in fome
refpects, compared to marl; at leaft they con-
tain the fame earths as thofe which generally
enter into the compofition of marl, but they
contain a greater quantity of faline fubftances,
proceedmcr from the vegetables of which they
are the refidue, and from the procefs made ufe
of in their combuftion ; a procefs which encreafes
their a&ivity, and fhould render us careful in
what manner, and for what purpofes, we em-
ploy them. Wood-afhes, when {cattered over
fields, at proper times, and in proper quanti-
ties, deftroy weeds, and encourage the vegetation
of good plants. But do the afhes produce: this
effe@ by a fort of corrofive poweﬂ I cannot

think it; for, in that cafe, all kinds of plants
- would
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would mdlfcnmmately be acted upon by thefn,
and, to acertain degree, deftroyed.

Befides, the afhes of freth wood are feldom emw
pioyed until they have been lixiviated, in which
fiate, they are deprived of their cauftic principle ;
thofe athes which are moft commonly made ufe

“of for manure are produced, either from wood
that has been floated in water, or from turf,
or from pit-coal, and contain litdle or no alka-

line falt.
. It appears. much more probable that afhés,
when laid upon ground, deftroy the weeds by a
well-known effe€, namely, by {eizing with
‘eagernefs that moifture which ferved to produce
thofe weeds, and which, in a fuperabundant
quantity, is neceffary to their exiftence and fup-
port. Whereas thofe plants which have a firmer
texture and a longer root, which are rendered
ftrong by age and by having withftood the rigour
of winter, and which are in fa&t the plants of
which the fields are compofed, do not fuffer
any damage from the application of the afhes;
but, on the contrary, by being freed from
the fuperfluous weeds, twhich ftifled them, and
robbed

s
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robbed them of a part of their {uftenance, they
receive a quantity of neurifhment proportioned to’
their wants. The ftate of relaxation and langour,
to which they were reduced by a fuperabundance
of water, leaves them, the foil gets its proper
confiftence, and the grafs, corn, &c. acquiring
the firength and vigou} which is natural to them,
foon overcome the mofs, ruthes, and other weeds;
thus a good crop, of whatever the field confifts,
is produced. It is in the above manner that
wocd-athes act, whenever, in the fpring, itisne-
ceflary to apply them to meadows, corn-fields, &c.
the plants of which are ftifled and weakened by
a luxuriant vegetation of weeds, the ufual confe-
quence of mild and wet winters,

When wood-athes produce an effe¢t different
from what i1s above defcribed, it 1s either becaufe
they happen to contain too much alkaline falt, or
that they are laid on the ground in too great quan-
tity, or that the fields to which they are applied
were not {ufficiently wet to reftrain their aétion;
for when they are {cattered upon cold foils, and"
buried by the plough, before the time of fowing,

they are, like lime, of éreat fervice., The laft-
2 mentioned
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mentioned fubftance is very efficacious in other
circumftances ; and, there is a well-known method
of ufing it, practifed by the Germans, as follows:,
a heap of lime is formed by the fide of a heap of
poor earth, and water is poured upon the lime;
the earth is then thrown over it, and becomes im-
pregnated with the vapours which efcape from
the lime while it isflaked. The earth, after being
thus a€rated, may be feparated and, although
lime remains mixed with it, is, by the operanon
juft defcribed, rendered capable of giving a lux-
uriant vegetation to whatever plants may be put
into it. =

It is poffible, therefore, to adrate earth as well
as fluids ; for this purpofe, by mixing it with cer-
tain {ubftances, during their decompofition, we
muft attach to it the principles of which thofe
fubftances are compofed; from which there re-
fults a matter fo loaded with gas, as to form a
-more compound fubi’ta.nc’e, and one which has
acquired new properties. The Arabians, for ex-
ainple, who take great pains to improve their
land, are accuftomed to make large pits, which

they fill with animals which haépen to dic: thefe

- » - Pits
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pits they afterwards cover with calcareous or
clayey carth ; and, after fome nme, thefe earths, >
yhmhof themf{elves are ﬁ:enl, acquire the proper-
ties of the richeft manures.

The foregoing obfervations may, at leaft, be
confidered as proving, that thofe fubftances
which, when employed frefh and in too great
quantity, are moft prejudicial to vegetation, have,
on the contrary, an advantageous effect, when
they are previoufly made to undergo a fermenta-
tion ; or when they are mixed with earth or water,b
in a proportion adapted to the end propofed. The
orafs of fields in which cattle or poulfry go fto
feed after the firft or fecond crop of hay, appears
to be dried by the urine and dung of thofe anic
mals, as if fire had been applied to it; whereas
thefe fame excrementitious fubﬁances, whgn com-
bined with earth, or diluted with wéter, are ca-
pable, ‘without any other preparation, of perform-
ing the office of good manure.

Butsif animal fecretions, when applied in. fub—
france to plants, were capable of adting upen-
them, as is affirmed, in fuch a way as to. corrode
or burn them, how could feed which has been

fwallgwed 3
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{fwallowed, and efcaped the action of the digef-
tive powers, be prolific when thrown out by the
animal, after having remained fo long in its dung ? 5
yet we often fee oats, fo circumftanced, grow
and produce feed. Is it not more confiftent with
experience and obfervation, to fuppofe that thefe
excrementitious fubftances, being fill endowed
with animal heat, and with an organic motion,
diffufe round plants in vegetation, a deleterious
principle, or inflammable gas, which deftroys
them ; for, foon after their application, the fo-
liage of the plant grows yellow, dries up, and the
plant withers, unlefs there happens a fhower of
rain which revives it. - When thefe {ubftances are
diluted, by being mixed with water and earth,
they lofe that principle which is fo deftructive to
vegetable life, and an incipient fermentation aug-
ments their power as a manure, fo that they may
be immediately made ufe of, without any appre-
henfion of injury from their effects.

It appears, therefore, that any operatior{ upon
excremenntlous fubftances, by which they are
dned and reduced to powder, cannot be praéhfed
without depriving thofe fubftances of a great part

ENoz V2 - Oo .o
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of fuch of their principles as are eafily evaporated,
and upon which their fluiditgedepends ; thefe prin-
ociples, when diluted with water, and confined by
being mixed with earth, are capable of increafing
the produce of the foil. Such is the way in which
the hufbandmen in Flanders made ufe of this kind
of manure, in the cultivation of a kind of rape or
cole feed, which is to them a very important
branch of agricultural induftry and commerce;
and they never obferve that the fap carries up any
of thofe principles which give fuch manure its of-
fenfive {fmell ; nor do they obferve that the fodder
produced from fields fo manured, whether eaten
freth or dry, is difagreeable to their cattle. 'The
excrements of all animals would be injurious to
plants, if applied too frefh, or in too great quan-
tity ; and a gardener could not commit a greater
fault, than to put more than a certain quantity
of them into the water he means to make ufe of
to water his young plants ; in fhort, this kind of
manure is to be ufed in a very {paring manner,
and he that s too prodigal of it will find, to his
coft, that ex'cefs, even of that which is otherwife

beneficial, becomes an evil.
3 ; It
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It muft certainly be allowed, that excrementi-
tious fubftances are®a very advantageous manure
for cold foils, and fuited to moft vegetable pro.
ductions : a long experience of their effects over
a large tract of country, and the acknowledged
intelligence of the Flemith farmers, ought to be
‘confidered as fufficient ‘to overcome the prejudice
that has been raifed againft this {fort-of manure.
Suppofing that the bad effeéts which have bczen
attributed to it, when ufed in the ftate in which
it is taken out of privies, &c. are not the offspring
of a prejudiced 1magination, they may, I think,
have arifen from its having been made ufe of at
an improper time, Or In too great quantity ; or
from its having been applied to a foil, and for
the cultivation of plants, to which it was not
adapted ; for we know that the excefs of any kind
of manure changes the fmell and tafte of plants,
and the fame effe& is produced by watering them
too frequently. Striking examples of this change
are {een in the firawberry and in the violet, when
fuch as have grown in the woods are compared to
thole produced from fome of our over-manured

gardens; alfo in the lettuce, and fome other

Qo2 plants,
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plants, wher thofe raifed for fale, by the gardeness
about Paris, are compared tosthofe of fome parti-
¢icular kitchen-gardens. In the markets of fome
cities, the carrots, turneps, and potatoes of the
fields, are preferred to the fame kind of roots cul-
tivated by the gardeners ; for, though the laft are
of a larger fize, they have not fo good a flavour.
Some vegetables, therefore, are like certain wild
pecies of the animal kingdom, they refift every
kind of culture, as thofe ani[hals refift every ef-
fort to tame them.

Although experience has taught the Flemith
farmers that excrementitious {ubftances are more
active in their natural ftate than when dried, yet
it cannot be denied that drying them, and re-
ducing them into powder, is fometimes very ad-
vantageous, becaufe, in that ftate, they are much
lefs offenfive, are eafily tranfported to any dif-
tance, and may be ufed when moft convenient, or
moft proper. Ip many cities the inhabitants pay
to have their privies emptied ; in other places
thofe who empty them pay for their contents g
and it would aftonith any one to be told how
great a revenue is prod'uced in the city of Lifle,

T §
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in Flanders, by the fale of this kind of manure.
I am, however, far from thinking that it is right,
in all cafes, to employ it in the above-mentioned
fiate of concentration; it would be better, in my
opinion, to follow the example of .the Flemith
farmers, who ufe it the firft year for the cul-
tivation of plants for oil, or for hemp, or flax;
and the fecond year for the beft kinds of grain ;
thus obtaining two crops, inftead of one, with-
out any farther preparation of the land. What is
faid above may be applied alfo to the manures
produced from the dung of cattle, poultry, &c.
(particularly to pigeons’ dung, the moft pow-
erful manure of its kind,) all which, by being
dried and powdered before they are ufed, lofe a
great portion of their a&ivity. ' From thefe ob-
fervations another fact may be deduced, namely,
that manure thould not be taken from the place
where it has been thrown together, until the fea-
fon of the year, and the ftate of the land, are
fuch that it may be put into’the ground as foon
as it is brought to it. In fome diftridts a very
injuri'ous cuftom prevails, of, carrying the manure
J:pto the fields, and leaving it there, formed into

s {mall
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{mall heaps, expofed for fome days to the ele-
ments ; during which time, either the fun and
wind dry up its natural moifture, leaving a mafs
which is much lefs active; or the rain diffolves
and carries away the extra&ive part, impregnated
with the falt. This kind of brine, which i1s the
moft powerful part of the manure, penetrates the
carth to a confiderable depth, and thews (by the
thick tufts which arife in thofe places, and which
produce more ftraw than grain) that manure
ought to be put into the ground as foon as it is
brought to 1t, becaufe it then poflefles -its full
force and effe&, and confequently would be then
ufed to the greateft advantage.

‘We have always at hand the means of compo-
fing, from a great variety of vegetable and animal
fubftances, fuch manures as, when brought into
a proper ftate, and mixed with land, contribute
to its fertility. Chymiftry alfo .offers to us a
number of fubftances, which, although when
ufed feparately they tend to diminith the fer-
tilizing quality of the earth, yet are capable, by
being combined, of forming excellent manures ;

fuch, for inftance, is that faponaceous combi-
‘ nation
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nation which is produced from a mixture of pot-
afh, oil, and earth. What an advantage 1t would
be, if, inftead of being {paring of manure, the
inhabitants of the country would endeavour to in-
creafe the number of thefe refources, and to ren-
der them more beneficial, by employing them in
a more effetual manner. How many years had
pafled before it was known that-the refufe of ap-
ples and pears, after they are preffed, (and which
ufed to be thrown away as ufelefs,) is capable
of forming as valuable a manure, in cider and
perry countries, as the refufe of grapes does in
wine countries.

I think we may fafely conclude, from what has
been obferved, that manures a&, in many cir-
cumitances, like medicines, and confequently that
the Tame f{ort of manure cannot be adapted to
every fituation, and every kind of foil; we muft
therefore-take care to make proper diftinétions
between them. Whoever fhall pretend that any
particular kind of manure may be ufed, with equal
bemefit, in grafs-land, corn-fields; vineyards,
orchards, kitchen gardens, &c. ought to be
claffed amongft thofe quacks who undertake to

cure
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cure all perfons with the fame remedy, without
any regard to their age, confiitution, &c. It is,
probably, from not having paid {ufficient atten-
tion to the aforementioned diftinétions, that fome
authors have found fault with particular manures,
while others have fpoken too highly in their
favour.

What I have faid evidently thews, that we are
fiill in want of a courfe of comparative experi-
ments upon the various kinds of manures, con-
fidered according to their influence with refpe¢t to ‘
different foils, fituations, and productions. If
this part of rural ceconomy were better under-
ftood, we thould perhaps fee many places ina
ftate of cultivation, which, on account of the
bad quality of their'foil, have hitherto reﬁﬂ:ed all
our endeavours to render them fertile.

Frintra by Nicuovrs and Son,

Red Lion Pofage, Fieet-firent. b
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declare, that my faid invention is dJcnbed 1n
the plan and defcription thereof hereunto arz—
nexed, and in manner following ; that is to»
fay, the merits and particular advantages to
be derived from this my faid invention, prin-
cipally depend on a new and peculiar method
of ‘applying water, or other denfe fluids, to

. eperate in various engines and mechanical -ap-
paratuffes; fo as, in fome inftances, to caufe thqm

to a& with immenfe accumulated force ; in
others, to communicate the motion and powefs
of one ‘part of a machine to fome other part.
of the fame machine; and, in other mﬁances,

for the purpofe of communicating the proper-

ties of motion and force from one machine to
that of another, where their local fituations pre- -
clude the application of all other known methods ;
of conne&ion. There is likewife an infinite va-

riety of other inftances, wherein this new applica-

tion of fluids will be found of great importance

and utilit}}, which cannot here be enumerated;

but the figures and drawings annexed will fuly

explain the nature of my fuld invention. In wit-

nefs whereof, &c. '

B Fig.
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Fxg 1. (Plate XVI.) is the fe&ion of a machine,
. htcrally nothing more than two pumps of diffe-
' rent dimenfions ating on each other, which will
be fufficient to elucidate and explain the firft and
moft material part of this invention; namely, that, .
by the application of water, or other denfe fluids,
various engines and other apparatuffes may be
rendered capable of operating with immenfe
force, for every purpofe where accumulated powes
is neceflary. A, is a cy]mder of i 1ron, or other
- materials; fufficiently ftrong, and bored perfectly
{mooth and cylindrical ; into which is fitted the
pifton Bb, which muft be made perfeétly water-
iight,'by leather or other materials, as ufed in
pump-making. The bottom of the cylinder muft
‘alfo be made fufficiently ftrong, with the other
_part of the furface, to be capable of refifting the
greateft force or firain that may at any time be
required. In the bottom of the cylinder is in-
rierted the end of the tube C; the aperture of
' which communicates with the infide of the cylin-
¢ der, under the pifton B, where it is thut with the
“{mall valve D, the fame as the ﬁi&ion-inipe of a
common pump. The other end of the tube C

Pp2 ' com-
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'commume:ﬂces with the fmali focmg—pump»ar m
jecor E, by means of which, water or other denfe.
ﬂutds can be forced or mjec"ced mto thc cylinder
A under the piﬁon B. l\ow, fuppofe the dig-

meter- of the cylinder A to be 12 mches, and the
diameter of the plPon of the fma]l pump or injec-.
tor E only one quarter of an mch the propor—'fi:
tion " between the two furfaces or ends of the ﬁud4
* piftons will bﬂ as 1 to 2304., and fuppoﬁncr the :
intermediate fpace between them to be filled thh
water, or other denfe fluid capable of fufﬁcmnt.»
reﬁi’cance, the force ol one pifton Wlll 2& on the"z
other Juft in the above proportlon, viz. as 1 is tori
2'*04 Suppofe the fmall pifton in me ugeé"cor to
be forced down, w he'l in the a& of pu*npmv o;‘,f;
‘ HUE@'l g water into the cylinder A, with - the
power of 20 cwt. whlch could eaﬁl) be done by';
the lever H; the plf’con B \‘;'Odkl thcn be mov‘=d‘
up with a force equal to 20 C\\t multxphed by"

2304. Thus is conﬁru@ced a hydro mechamcag

engine, WhCJ. by a weight amoun’cmcr to "04' :
tons can be raxfed by 4 mple lever, thro*’oh
equal fpa.ce, in much lefs time than could be'
done by any apparams conﬁrué’ccd on the known

% ‘ - pnnaplcs
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"'fpﬁnciples of mechariic's; and it may be - propér'
fto obferve, that the effeét of all other mechanical

combmatlons is countera&ed by 2 an accumulated

comphcatlon of parts, which renders them i inca-

‘pable of being ufefully extended beyond a certain

~‘g1egr¢e; but,. in machines  aéted upon or con-

3o

firucted on this principle, every difficulty of this
kind is obviated, and their power fubject to no
ﬁmte reftraint. To prove this, it will bc on]y
neceflary to remark, that the forcc of any ‘ma-
;hlne acting upon this pnnmple can be increafed
ad infinitum, ecither by extending the proportion

between the diameter of the injector and the

cylinder A, or.by applying greater power to the

16‘"6 tH

Fig. 2. reprefents the fection of an engine,

by which very wonderful effects may be pro-

duced inftantaneoufly, by means of comprefled
air. A A, is a cylinder, with the pifton B fit-

ting air-tight, in the fame manner as defcribed in

F;g 1. C, isa globular vefiel, made of copper,

, 1ron, or other ftrong matemals capable of refift-

.-mg immenfe force, fimilar to thofe of air-guns.

D

B D, 152 ﬁr n> tube of fmail bore, 1n which is the
L £ S X

ftop-
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ﬁcop—cock E: one of the ends of thls tubc com-r,“
mumcates with the cy linder, under the plfcon B,
and the other with the globe C. Now, fuppofe v
the cylinder A to be the fame diameter as that in_
Fig. 1. and the tube D equal to one Quartcr of an'
inch "diameter, which is the fame as the injeétor ‘
Fig. 1; then, fuppofe that air is injected into the
globe C, (by the common method,) till it preﬁes
againft the cock E with a force equal to 20 cwt.
which can eafily be done’; the confequence will
be, that when the cock E is opened, the pifton
B will be moved in the ‘cylinder A A with a
power or force eQual to 2304 tons; and it is
obvious, as in cafe Fig. 1 that any other un-

- limited degree of force ¢ may be acquired by ma-
chines or engines thus conftructed.

Figo. 3'.7 is a fection, merely to thew how the
power and motion of one #m‘achine may, by
means of fluids, be transferred or communi-
cated to another, let their diftance and local
fituation be what they may. A and B are
two fmall cylinders, fmooth and cylindricalss
in_the infide of each of which s a pifton,
made water and air tight, as in Figs. 1 and 2.

- C¢,
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:?'C C is a tube conveyed under ground, or other-

g ways, from the bottom of one cylinder to the

other, to form a communlcatxon between them,

‘ notwithftanding their diftance be ever fo great;

this tube being filled with water, or other fluid,
until it touch the bottom of each pifton ; then,
by deprefling the pifton A, the pifton B will be

. raifed. The- fame effe&@ will be prOduced vice

verfa : thus, bells may be rung, wheels turned, or
other machmery put 1nv1ﬁb1y in motion, by a
power being applied to either. | i

Fig. 4. 15 a {eétion, ﬂ1ewing another inftance
of communicating the action and force of one
machine to another, and how water may be
raifed out of wells, of any depth, and at any“
diftance from the place where the operating
power is applied. A, is a cylinder, of any
required dimenfions, in which is the working-

pifton B, as in the foregoing examples: into the

‘bottom of this cylinder is inferted the tube C,

which may be of lefs bore than the cylinder A.

THis tube is continued, in any required dire&ion,

.dowp.to the pump-cylinder D, {uppofed to be

fixed in the deep well E E, and forms a junction

therewith,
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XXXVI. Specification of the Patent granted to M.
Joux Loxc, of LoxcviLLe, in the County of
DusLix, IRELA'ND, Merchant ; for bis Inven-
tion of an entire newy Method, in all the effontial
Parts, of brewing goed Malt- Liguor, without any
Addition to the ufual Quantity of Mait or Hops.

. Dated June 4, 1790.

TO all to whom thefe prefents fhall come, &c.
Now xxow YE that, in compliance with the
faid provifo, I the faid John Long do hereby de-
clare, that my faid invention is deferibed in man-
ner following ; that is to fay, for the better ex-
tracting from malt, near a math-tun, place a fhal-
low copper or other vefiel, that will readily heat;
- the curb of which to be on a level with the tun,
and to contain from two to fix hogfheads, ac-
cording to the dimenfion of the tun, more or
lefs; and, at the lower end of the copper; have
a éock from 2 to 5 inches diameter, more or lefs,
to condu the heated liquor from the copper, into
VoL, VI Qq a tube
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a tube which paffes down the external part of the
tun, and enters it through an aperture about 6
inches from the bottom ; then forming two revo;
lutions, more or lefs, through the body of the
tun, and communicating its heat to the wort, as
it pafles through the tube ; and then, at a con-
venient diftance from the place it firft entered,
it runs from the tun into a cifiern or tub, fituate
as near as convenient to the copper or heating
veflel. In the tub or cifiern is to be placed a2
pump, for the purpofe of conveying the cooler
liquor baék to the copper or heating veflel again ;
there to receive the heat of 208 degrees, more or
lefs, (which it will requirg after the firft half-
hour,) and then convey it through the mafhing-
tun, as before, and in the fame manner, aslong
as the working brewer or diftiller may think ne-
ceffary, to raife the mafhing-tun to any degree of
heat required. By adheiing to the foregOiI_lg\
procefs; the firft liquor may, with the greateft
fafety, be -let upon the malt from twenty to
thirty degrees lower than the prefent practice ;.
by which means, it operates with gentlenefs, opens
and expands the malt and raw corn, and prepares
o i
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it for the reception of fharper or warmer liquor,
fo as to extra¢t the whole of the faccharine qua-
fity from the malt and raw corn. 'By the fore-
going method, the mafhino-tun inftead of loﬁng
4ts firft heat, (wmch it does by the prefent prac- -
tice,) continues to increafe in heat ev ery moment,
by conveying the heated liquor through the tube
into the tun ; by which means, at the end of two
hours, the working brewer or diftiller can have
the tun brought to any degree of heat he fhall
think beft {uited to the different qualities of the
malt or raw corn. Perfons who would with to
fave expence, may heat their mathing-tun at
the fide or bottom, by a large piece of metallic
fubftance made fire-proof, and fixed therein;
which, in {fome degree, will anfwer the end pro-
pofed, but with great trouble and delay.
Secondly. To prevent the wort from receiving
a difagreeable flavour while in the under-back, a
“tube muft be placed at the cock of the mathing-
tun, to receive the wort asit comes off, and convey
it o a great ciftern or refrigeratc;ry, which 1s-fup-
plied with a fiream of water. , The wort, pafling
through that medium 10 a fpir@l tube, foon lofes

Qq 2 that
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that heat which fo often proves prejudicial to the
brewer and diftiller in warm weather: then pafs
it from the tube into a veflel in which pumps are
placed, to return the worts into the copper for the
purpofe of boiling off. All veflels for receiving
the cold wort muft be placed lower than the fource
‘whence the wort comes.

Thirdly. As the great object of long boiling
the wort 1s remediea, by my invention of taking .
the extra¢t from the hops in a feparate manner
from the worts, I boil my worts no longer than
from 15 to 20 minutes; and, by purfuing that
method, I fave much time and fuel, and regulate
my lengths accordingly.

Fourthly. I fteep my hops, the preceding day
to which they are to be ufed, in a copper or
other veflel, with as much fluid, blood-warm,
as will cover the hops, where it is to remain
over a flow fire at leaft 14 hours, clofe covered;
the copper at the tenth hour not to be of &,
greater heat than 173 degrees, continuing flow
until the laft hour. Then I bring the copper
gradually to a fimmer or flow boil, in which ftate

Ilet it remain abouit 10 minutes, and then run

off
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off the fluid ; and this I do at the fame time the
firft wort is boiled off, that they may both pafs to-
gether through the refrigeratory, into the fernen-
tation or working-tun. After the foregoing ope‘ra,—o
tion, I cover the hops again with other .l.iqvuor,
and bring the copper to boil as foon as conve-
nient, and let it remain in that ftate a confiderable
time, until the fecond worts are boiled off. Then
I pafs the hop-fluid with the wort, the fame as in
the firft inftance ; and, if there is a third wort, I
boil my hops a third tune,r w1th {fmall worts, and
pafs it off as before; by which means, I gradually
obtain the whole of the effential oil and pleafing
bitter from the hops, which is effetually pre-
ferved in the beer.

Fifthly. To cool worts. When the wort is
boiled off, it is condu&ed from the cock of
the copper or boiler, into a tube of a proper
dimenfion, which paffes the wort from the cock
to the large ciftern or refrigeratory, and there
performs feveral revolutions, in a {piral manner,
t‘hrough the {ame tube ; which is immerfed in a
conftant fupply of cold water, where it lofes
the greateft part of its heat in a fhort time, and

‘ thence
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thence continues a firaight courfe, thréugh the
tube, a little elevated and of a fuitable lengtﬁ
placed in brick-work, until it meets a {mall refri-
geratory fupplied with colder water, from a refer-
voir made for that purpofe at the head of the
works ; whence a continual fiream runs on the
furface of the tube down to the great refrigera-
tory, cooling the wort as it pafles, in order to
enable the working-brewer or diftiller to fend it
into the backs or working-tuns at whatever de-
gree of heat he fhall think proper. There is no
difference between brewer and diftiller in this pro-
cefs, but that the diftiller immediately pafles the
firong wort from the mafhing-tun to the back,
through the fame machinery above inferted, and
the tubes may be made of lead, or any other me-
tallic fubftance.

Sixthly. To enable me to brew in the warm
fummer months, I fink my backs or working-
tuns at leaft to a level with the groﬁnd, but
if deeper the better, and cover them clofely by
an arch made of bricks, or other materials, thit
will totally exclude the atmofpheric air from
them. I place them as near as poflible to 2

: fpring
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fpring or fand-drain, as their depth will natu-
'rally' draw the water thence, which muft be fo
contrived as to pafs or flow round the backs or
tuns. I then introduce a large tube, which pafies.
through the tuns, and keeps the wort feveral de- -
grees lower than can poflibly be done by the pre-
fent practice ; by which means, I can produce a
complete farmentétion, even in the dog-days.
Seventhly. “In cold or frofty weather, if the
tun and backs fhould lofe the firft heat, in-
tended to carry it through the procefs by the
foregoing method, you may convey a fupply of
warm or boiling water by the tube, which paffes
ihrough the body of the backs or tun, communi-
cating its heat, which raifes to any degree the
working-brewer fhall think proper; by puriuing
this method, in the coldeft feafon, I never want

a fermentation. In witnefs whereof, &c.

5 XXX VI
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XXXVII. Specification of the Patent granted o
James WiLsox, of the Parifb of St. Martin’s
in the Fields, in the County qf Middiefex, Ef~
quire; for his Invention of a confi derable Impro-ve-
ment in the Confiruttion of Fire-Arms, whereby the
Powder will be much more conveniently proteiied
from the Effets of bad Weather, and at lefs Ex-
pence, than by any Method bitherto difeovered. ‘

Dated July 5, 1792.

‘F'0 all to whom thefe prefents thall come, &c.
Now kxow yE that, in compliante~with the faid
provifo, I the faid James Wilfon do hereby de-
clare, that my faid invention is defcribed in man-
ner following ; that is to fay, the object of my
invention is, to protect the powder in the pan of
fire-arms from weét, as much as may be, by eafy
means, and at a moderate expence. Firft, for |
locks alrcady in ufe, the method I propofe is, by

dovetailing, brazmg, or fcrewmg, or altogether,
a piece |






mjury to the lock wh1ch frequently Aad)m
'ﬁcxent depth for fecunt) : w1thout mlﬁng the

Where the pan 1s made on a ikeleton-prmcxp
or:gmally, nothmg more than the arch and ham-
mer 13 neceﬂary, as the purpofc of ralﬁng thc-,:;
pan, or cutting down a channel, is accomphfhed,jf-
by the 1mmed1_atc evacuation of the water. The-lf
hammet or upper pan is excavated or hollowed, |
as pear as poﬁible‘ to refemble the ufual ]ower-ff
pan, of a moderate, depth ; and is prqe&ed en-.‘_’-
tirely over thc pan, the fides of which are to be
vrought up nearly to an edge, and to be ﬂmt,;_‘:
over by the upper pan, (bht not fo clofely as to
endancer the clogging from dirt, as in a box-
pan,) as well as the arch; over which it is to
come nearly down to the bo_ftom of the bevil,
clofe to the barrel, with an edge, but hellowed
or chamfered, —fQ as not to reft upwards on the
bevil of the arch, in order to prevent the inconve-.
nience thga‘c might arife by preffure, and accumu-
lation of foulnefs hy repeated firing. It is to be »
obferved alfo, that by the fides of the pan being
brought neaﬂy to- an rdge, and coming into con-

: ' < falt
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ron pan, on which invert another, then place it
:on a fand-heat, and give it a roafting ; remove it,
and fnddenly exhngulfh the heat in very firong
Tflune]-water, about four pints to the pound weight
of ch This operatibn: muft be repeated fix
" times ; a}wa,ys taking'ca‘re to 'prevent fuch a préii'iit
;’of heat as would fublime, or caufe to efcape, any
part of the flowers of this femi-metal. This ope-
ratxon duly ﬁmfhed et the matter be taken eut: :

- of the hme~water, and ﬁnely mmrated Etheﬁ put
it, thus prepared, into the linte-water it was im-
merfed in before, and evaporate sently over a
moderate fire in an iron pot, adding by degrees,
. of black foap one ounce, of falt of zinc one
drachm, (firft mixed together), to every pound
of zinc as above deferibed ; ‘then evaporate until
f.the moifture is nearly exhaled, or rather to the
© confiftence of pafte. It muft be covered clofe
" from the air, and kept in a dry place, or it will
~ fpoil. To every hundred weight of melted tin,
' add ten pounds of the foregoing mixtuye; let it
fiyfe with a moderate fire, (ftirring now and then,)
untxl it has acquired phlogifton enough to de-

2
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ually fcrvxccable. : It muﬁ be a remar
every perﬁm who will pay the leaﬁ: attentlo 1
the common harrow is almoﬂ: a dead wcxght aft
the horfes; the 1rregular»-~ and uneven motio:
caufe inceffant checks, which the horfes m-u»fc_li f
evitably feel the unpleafant effedts | of, és;:{rvzdl
from their. collars as from the traCes. =k llkew1fe_';

frequently experienced fome troublc, by the har-

row’s being clogged up, 1n confequencc of too"-s

%

great a weight on the fore-teeth. -

In order to remedy thefe, as Well as many othel‘t;:r

inconveniences, I was induced to try a pair
wheels with the axle-tree entire: this I found
anfivered the purpofe with refpe& to the horfes,
as the harrows worked much eafier; it sprei
vented the too great firefs on the fore part, which |
of courfe was not fo liable to be choaked ﬁp by
collecting every impedinient that might fall in
the WAy 3 add the workman found,rlirttle or fo dif- :
ficulty in Keeping- his harrow clean, a circum-
ftance difficult to be done +with the common har-
row. Though Iewas perfectly fatisfied that tgli&‘( ‘:
plan had a material effect, by being_;huch_'eaﬁer-j.
to the ho:ff'éé,,‘ as I fiave before obferved, it 1
25 : o : : met.‘,:



-;béing entire; it requircd a conﬁdérable {cope of

ground at every ‘turning. I likewife obferved,
that if either of the horfes was more forward than
* the other, or not perfe&ly fteady in his drawmg,
the wheel left the furrow proportxona.llv, and’ loﬁ-'
1ts ftraight dneé'hon ; another objeéhon I made
 to the axle-tree being entire was, that it greaﬂy
mcommoded ‘me. in. paﬁing through the gate-"‘
ways;, when I withed to convey my harrows from
one field to another.
In order to remove thefe difficulties, I have
contrived two Jomts, AA, (fee Plate XVIL) .) in
i the axle-tree; one of which, in the plate, 1s co-
vered, as when the harrows are at work, the
~other uncovered, to thew the confiruction of the
fjomnt; and two joints, a a, in the front of the bar;
¢ by means of which I find, by repeated trials, that
~ the pliability of the tree, and that of the bar,
* humours the wheels, and keeps them in their
proper direétions in the furrow and, rd:qmrmv
i ,’vct*y little {fcope of ground, the turnings are ren-
%ﬁ’-idered very convenient and eafy. The objection
}"_I_ﬁ:arted, with refpeét to re;noving the harrows
VQ;L. Nl S s as



314 ' Defcrzpmn,of a Har%w :
as occahon required, T find now perfe&}y donev:

AWAY s e
If, in the courfe of working the land, a farmer
varies in the breadth of his furrows, I have conf,i
trived, in order to make the harrow narrowcr;-
that part of the bar B, which is faftened by two
pins 44, maf,r be taken off when requifite ; part of
the axle-tree, and part of the hind-bar C; both
which are faftened by the iron-bolt D, are alfo
to be removed ; and the remaining outward parts
to be joined and faftened by one of the two pins
in the bar, and by a thorter bolt 4, (fthewn fepa-
ra.te;) intended for the axle-tree and hind-bar.

If the farmer thould work two horfes which are
unequal in height, the horizontal dire@ion, or
evennefs of the joints, may be deftroyed in fome
degree : to remedy and fupply this deficiency in
the horfés, I have made a whipple-tree E, to be
heightened or lowered by means of notches ¢,
{thewn feparate,) to which it is conneted by a
ring. I'i light barley-lands, when you accommo--
date your harrow for one horfe, by narrowing it
as before dire&ed there are two ftrings conveyed

by two rmc: from the axle-tree, through two
loops
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E,'l_fboips ff, under the front bar. The wheel F, un-

‘;”ae;_ the hind-bar, (which is alfo thewn enlarged in

'Jthc"'pl:;t_é',) ;}{Vill fupport the bar; and, by this af-
fiftance, the harrow is conveyed to the field on the
axle_tree bar, as a fubftitute for a fledge : there
are alfo two wooden pegs g g, by which. the
harrows, when turned upon the carriage, are
fecured.

Should it be objected by fome, that the harrow
‘will prove expenfive on account of the u'on, an

axle-tree and joints may be readily conftructed in-
wood, upon the fame principles as fhewn in the '
_plate at G; though, for my own part, I give

great preference to iron. If the wheel under the

" hind-bars thould not be adopted, there is a flider

H, (thewn feparate,) which works with a pin,

and, when not wanted, is turned and faftened

{under the axle-tree.

In a fubfequent letter; Mr. Knight writes as

follows : :

At foot is the price (or thereabouts) o! a fet of
ha-rows and carriage, according to the model fent
" to the Society: I have ufed them on my farm
.}f‘rﬁor,é than twelve months, and find them particu-

Ss 2 larly
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larly ufeful thlS wet feea—tunc asvtw herfes do
the work of three, and always go m the furrdw J
otherwife they muft go on the mxddle of what
we call the flech ; others call them broad lam’x
I alfo find them {that is, the wheels with a ﬂmrt
axle-tree) very ufeful with my crab-harrow ; therc
is more than a horfe’s draught dlﬁ'erence "‘
Although my harrows anfwer every purpofe, as
defcribed before, and reprefented by my mode’l
vyet, I flatter myfelf, I have difcovered an lm- -:-
provement, which I beg leave to lay before the |
Society. Experience teaches me, that it would bc“
very ufeful to heighten or lower the harrows oc-
caﬁona]ly, particularly on broad lands rifing in'|
| the mldd_le ; where of courfe the middle har-‘:
row takes moft hold, and generally requires the_‘fi
leaft. This is eafily effeCted, by ﬁxihg irons, with :
notches, (like thofe on the fore-bar; by which the
whipple-trees are {fupported,) on the hind-bar, in--
ftead .of - the hooks, and puttmg the hooks on
thofe ird ns :

Price
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others, In the nexchbourhood of }Mr nght, :
who fay, el
We have feen the harrow at work as reprc-*l'
fented in the plate, and find it anfiver every ex- :
pectation ; we find it very convenient in the turn-
ings ; we-are perfectly fatisfied that ‘it*is‘x'n‘uc'h
eafier to the horfes; and the additional improve-
ment of the joints gives a fteadinefs in the far-
row, whenever the horfes prove untractable : thé :
wheels are likewife the means of the horfes taking
an equal fhare in the draught. - Wé beg farther
to exprefs our good opinion of John nght Ed-
| ward Knight’s Wc)rkmzmJ as a perfon well fkilled
- in the pradtical part of hufbar_ldry, and 'have ta-
ken the liberty of enclofing his certificate.
John Knight’s certificate ftates, that he has con- |
ﬁanﬂyvufed the harrew, and finds it anfwer the
intended purpofe, without exception ; and, he is
thoroughly convinced that, by this improvement,
two horles will, in moft refpe&s, anfwer the pur-
- pofe of th ee. '
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Xt Defeription of a Barn upon a new Confiruc-
tion. By Mr. Hexry Doszson, Carpenter, of
Norwich. e :

. WITH: A PLATE..

From the ‘Letters and Papers of the Bath and
Weft-of-England Society for the Encourage-

_ ment of Agriculture, &c.

A Premium was given, by the Society, to Mr.
Dozsson, for his Contrivance, of which an
Account is given in the following Letter from

him.

F'ROM a defire of promoting the laudable 'efigns
ofa fociety eftablifhed for fo important a purpofe
‘as the improvement of agriculture, I har e endea-
voured, in compliance with its wifhes, to conftruct
2 barn, on 2 plan which I believe the model here -

with
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with fent (fee Plate XVIII) and i,the féllo

fats, will prove to be much fupermr to a.ny no

ving

in ufe. ' 1 have compared as well as ca.lculate

the difference, both of fpace and quantity of
timber, of the prefent model, with a common,
barn, witliout porches, of the fame area.

The ties and braces of the barns now in ufe,
have always been a juft caufe of ‘complaint with
‘the farmer ; the form of this renders thefe un-
neceffary *, which not only makes the {pace oc-
cupied more commodious, but produces a con--:,
fiderable {aving in the quantity of timber. :

T am well aware, that the dimenfions of thc"
threfhing-floors, in this model, will be objeéted
to, as every innovation on common practice is;
but, to candid men, (and to fuch only improve-
mehts ought to be intrufted,) they will be found
quite fuﬁiuent

I ha re obferved, that the threfher feldom ufes

a larger ‘pace to threth upon, than that affigned
B

* Yet in a poftfeript Mr. Dobfon fays, that the principal

braces are to be fix inches by four, and are fo accounted in

cubing the quantity of timper.
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of the preliéfaﬁbn of the pieces, it may be p}oper

£0 mform the operator of a cv'cumftance, WhICh

vife 1mmatena] ‘might at firft dif-
eat 1s nat m all of them ex-
; : _'robab’ly ﬂnd that while

'fome have begun to 'Ihrmk others are rathe ""en- ‘
k 'la.rged in their bulk; for they all fwell a htﬂe, .]Llﬂ!:
;“jon the approach of rednefs. As this is the period

© conc

_ of the moft rapxd produce of axr, the exfenﬁon'
 may perhaps be\owmg to the air hawng at ﬁns
 moment become elaﬁxc, to fuch a degree as to
~ force the particles of the clay a little afunder, be-
 fore it obtains its own enlargement v
. VI Each divifion of the fcale, though fo large
as the tenth of an inch, anfwers to %% th part of
the breadth of the little piece of clay. .We might

”‘go to much greater nicety, either by making the
-vdifiﬁons {maller, or the fcale Tonger, but it is
not apprehended that any thing of this kind will
be found neceﬁ’ary, ‘and indeed, in pro. eceding
much farther in either way, we may poﬁiblv meet
‘Wlthr inconveniences fufficiens to counterba-
lance the apparent additional accufacy of mea-
{urement. :

VII. The
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VIT Zhe disifions of thiu e et Y
the comrnon thermometers, are una.vmdably arbx-:-{‘
trary; but the method here propofed appears fuf- |
ficiently commodious and ealy of éxecution, the
divifions being adjufted by meafures every where
known, and at all times obtainable ; for; hovcie{éf :
the inches ufed in different countries may differ |
in length, this cannot affe@ the accuracy of the A
fcale, provided the proportidns between the wider
and narrower end of the gage are exaé‘rly asi--‘
five-tenths of thofe inches to three-tenths, and!-__,
the length 240 of the fame tenths; and that the
_pleces, in thexr perfeétly dry ftate, before ﬁrmg, ;
fit precifely to the wider end. When one gage
1s accurately adjufted to thefe proportional mea-
fures, two pieces of brafs fhould be made, one
fitting exactly into one end, and the other into,
the other : thefe will ferve as ftandards, for the |
ready adjuftment of other gages to the dimenfions |

of the oniginal. - '
By this fimple method we may be affured
that thermometers on this pnnc1plq, though made :
by different perfons and ih different countries,
will all be equally affe&cd by equal degrees of
: 4 5 o e heat, .
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1'f“'heau' and all fpeak the fame lang: uage the utility

f’-*-of this laft c1rcum£’fance 1S now too well known to

'-"necd bemg mﬁﬁed ons

¥

VL If a fcale two feet in length fhould be

* reckoned mcomement, ;tmay ‘be divided into

two, of one foot each, 'by'ﬁa;ing" tl‘kl:réélpiééé‘s “of
brafs fixed upon the fame plate; the firft and fe-

: cond fivetenths of an inch apart at one end, and

‘ four-tenths at the other, the fecond and thu‘d

four ‘tenths at one end, and three-tenths at thc

“other; fo that ;Le ﬁrﬁ reaches to the 120th di-

. vifion, and the fecond thence to the 240th.

 IX. As this thermometer, like all others, can

exprefs only. the heat felt by itfelf, the operator

. nft be careful to expofe the picces to an equal

: aéhon of the fire with the body whofe heat he

" wants to meafure by them. In kilns, ovens, re-
~ verberatories, under a muflle, and wherever the
' heat is pretty fteady and uniform, the means
" of doing this are too obvious to need being
" mentioned; but, in a naked fire, where the heat
: 3s neceffarily more flutuating and unequal in dif-
 ferent parts of the fuel, fome precaution will be

required.

The
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into a whlte heat, wnhout burﬁ:mg or fuﬁ"&rmg
any m_jury ot e .

e Sudden coolmg, Wthh alters both the oulk
and texture of rnoﬁ: bodles, does not at all aﬁ'c&
thefe, at leaft not in any quahty fubferwent to
their thermometmc ufes.

6. Nor are they affeGed by long commuancg

in. but {olely by, the degree of heat they are ex-
poled to. In three mmutes, ar lefs, they arc’
perfeéily penetrated by the heat which aéts upon
them, fo zs to receive the full contraction which
that dezree of heat is capable of producing, equally
with thofe whlch had undergone its action during
4. gmc‘aal increale of its force for many hours,
‘Strong degrees of hcat are communicated to them
with more celerity- than weak ones: perhaps the
heat may be more réadi]y tranfmitted, in propor-
t_i-_g)n as thc texture becomcs more compact.

Thefe facts have been afgertained by many ex-
petiments, the particulars of which are omitted,
becaufe they would fwell this paper much beyond
‘rhc bulk 1n’rendcd

- XI. The ufe and accuracy of thxs thermometer, -

7 &

for meafurmg, afier an aperzzz‘:on, the degree of
: heat
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heat whxch the matter Bas undcrgone, will be
i apparent the foregomor propertxes afford means
;Of meafurmg it alfo, eafily and expedxtlouﬂv,
during the operat:an fo ghat we. ‘mdy know when
(the fire is increafed to any degre" pr\,wouﬂy de-
“termined upon. The piece may be taken out of
the fire in any p‘eridd of the procefs, é.nd'droppéd‘
‘ immediately into Watef, fo'és to be fit for mea-
furing by the gage ina féw feconds of ttme. At
the fame 1nf.’cant, another plece hay be mtroduced_
into the place of the former, to be taken out and.
meafured in its tufn; and thus alternately, ill
the defired degree of heit is obtained. Bat, as the
“cold picce will be two of three minutes in re-
ceiving the full hea, and. éérrefpdndiﬁg con-
traction, to avoid this lofs of fime, it may be
proper; on fome oceafions; to have two or moré
"-.pieces, according to convenience, put in together
fat ficft; that tilej’ may befﬂccefﬁﬁiY cooled in
%,j"v’ater, and the degrees of heat ex;n*iiéd at thorter

Eintervals. It will be um‘eceﬂ'ary to {ay aay 'r_hmg

b {drther upon preeautions or procedures which the

vver; idea of a thermometer muft fuggeft, and in
which it is not apprehended that any difficulty

U U o2 : ein
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at whxch caft-iron is in fuﬁon, is no more than
white heat, and fo on to 160°, and upwards, 1s all
2 white heat fill. This fhews abundantly how
- vague fuch a denomination. muft be, and how i n-
adequate to the purpofe of gwmg us any clear
ideas of the extent of what we have been accuf-
tomed to conﬁder as one of the three divifions of
heat in ignited bodies. :
A Heflian c1uc1b1e, in the iron- foundery, viz, |
about 150°, melted into' a flag-like fubftance
Soft iron nails, in a Heffian crucible in my own
furnace, melted into bne mafs with the bottom of .
the - crucible -at 154°; the part of the cruc1ble
above the iron was little injured. :
The fonding-heat of the glafs furnaces T ex-
amined, or that by which the perfeét vitrifica- 7
tion of the materials is prbducéd, was, at one
~of them, 114° for flint-glafs, and 124° 'degreés
for plate-glafs; at another, it was only 70°
for the former ; which flews ‘t'he\ineq‘uality of
heat, rper‘iiaps unknown to the workmen them-
felves, made ufe of for the fame purpofe. After
complete vitriﬁcation, the héat is abated for fome
hours to 28 or 29 2 Wthh 15 called the fettlmg-
beat:



: . the bigher Degrees of Heat.. s oY
fﬁbeat; and this heat is 'fufﬁcient"for keeping the
glafs»'injfuﬁon. The fire is afterwards increafed,
for working the glafs, to what is called the zoork-
i}ig;béat§ and this I found, in plate-glafs, to be 57°.
 Delft ware is ﬁrgd b:y:'a hea‘t‘vof‘i_40'or 41° 3
A;:rveam—colo_qred or Queen’s ware b‘y"86°n;ﬁ- and
ﬁone-ware, called by the French poss de gfés,- bj'

: by this firong heat it is changed to a true
porcclam-tcxture The thermometer-pxeces bc-
'vgm to acqmre a porcclam—texturc at about 110°
~ The above degrees of heat were afcertalned by
thermometer-plece; fired along with the ware in
: the refpeétive kilns ; but this thermometer affords
means of doing much more, and of going farther
in thefe meafures, than I could at firft even have
expected. It will enable us to afcertain the heats by
which many of the porcelains and earthen warés
of diftant nations, and of different agés, have

- been fired ; for, as burnt clay, and compofitions
in which clay is a prevailing ingredient, fuffer
no -diminution of their bulk by be Angr3 re-paffed
,through degrees of heat which they have already
undergone, but are diminifhed by atiy additidnal

-~ hea, (ac”orduw toSe&. V.} if a fragment of them

be

\_1
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be madc to ﬁt mto any part of th ,-gage Aartd tlm
fired along with a. thermometer-p}e?e untﬂ [t be-

gins to diminith, the decrree at vshlch thxs hap.
pens points out the heat by whxch it had been
fired before.  Of feveral pleces of antxent Roman
and Etrufcan wares which I have e)mmmed nonc
appears to have undergone a srreater heat than 329,
and none lefs than 20°; for they all began to dx- :

~minith at thofe or the mterrpedla‘qe degrees.

By :mear.hs‘ of this th’efmometer, fome inrereﬁin&"i
properties of natural bodies may hkewxfe be dlf—
covered, or more accurately determmed and the |
genus of the bodies afcertamed Jafper, for in- |
ffa:nce, is found to diminith in the fire, like an
artificial mixtare of clay and filiccous matter.
Granite, on the contrary, has its bulk enlarged
by fire ; whilft flint and qﬁartzofe ftones are nei-.
ther enlarged nor diminithed. Thefe experiments
were made in fires of between %8 and 80° of chis
the_rmometer; A fufficient nb.m-be’r of faés like

thefe, ‘compared with each other, and with the

'proper‘hes of ﬁ.chL natural or artificial bodies as,

we wifh' to ﬁnd it the compoﬁtxon of, may lead
to various dlfc_ow_:rles, of~w hich T have a]readY
e e found
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the Drefden porcelam, and the body is as htdc
affected by this mtenfe degree of fire. %
Mr. Pott fays? that o melt a mixture of chalk
and clay, in ccrtam proportxons, ~which propor-.
tions- appear from his tables to be equal parts, 15
among the mafer- -pieces of art.” This mix-
ture melts 1 into. a perfe& orlafs at 19.3° degrces of
* this theunometer : ﬁf‘\ :
The whole of Mr. Potts or any other cxpcrl-
ments may, by repeating and accompanying them
with- thefe thermometric pieces, have their re-
ipective degrees of heat afcertained, and thereby
be rendered more ;ingcll_igible'a[nd ufeful to th'e.';
'fe‘ader',’ the experimenter, and the working artift,
1 flatter myfelf that a field is thus opened for a
new kind of thermometrical enquiries; and that
we fhall obtain clearer 1deas with regard to the
differences of the degrees of ftrong fire, and their «
correfponding effects “upon matnral and artificial
bodies ; thofe degrees being now rendered aécu-
rately meafurable, and comparable ‘with- each
other, equally “with the lower degrees of heat
which are the provmce of the common mercurial

¥

thermorneter :
, APPEN=
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 APPENDIX

ﬂnalyf s qf the Clay af w?ncb the T /Jermametrzc

P:ece: are formed.

This clay makes no effervefcence with acids.
:' Diluted nitrous and ma.rme ac1ds bcmg boﬂcd
upon it, and afterwards faturated with fixed al-
kali, no prec1p1tatloh or turbidnefs appeared. It
;thcrefore contains no calcarcous earth ; ; as that
i earth would have been diffolved by the acids, and
;,prcéii)itat’ed from them by the alkali:

Calcined with powdered charcoél, 1t contracted
‘no fulphureous fmell, and the acids had no more
{ation upon it than before. It therefore contains
,-n,o gypfeous matter, or combination of calcareous
‘earth with vitriolic acid ; as that acid would have
;formed fulphur with the inflammable principle of

f;the charcoal, and left the calcareous earth pure,

ori in a ftate of folubility by acids.

Some of the clay was calcmed with an equal

X % 3 . 5= | certamty
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;drynefs, and at laPc made nearly red-hot? The:

‘hixture was then boiled in | water : the earth whmh

‘rcmalned undxﬁ'olved was treated agam in the .
.fame rnanner Wlth vu'nollc ac1d and thlS opera- ’
tlon was repeated five or - ﬁx nmes. The clay

was d:minithed, in the Arft operatlon, u.bout 70

grains; but Tefs and lefs in the fucceedmg ones,
and in the laft fcarcely two orrama. The filtered

,hquors )Lelded cr}ﬁals of true alum ; but its

quantity was not exammed as the produce of
alum from alumnous earth 1is already futhiciently

known ; and 'che quarmt} of aluminous earth it-

{elf, or its proportion to the undlffolgble earth,
was here the object. From the 240 grains of
clay there remained, in one ex penmunt 08, and
in another 95 grains, of indiffoluble earth; fo
that ﬁ?e parts of this da) confift of ‘Ehree parts

of pure érgillaceous or alum earth_, and two parts
of an earth of a different kind. :

With refpe&“to the nature of this Jaft earth, it
1s eaﬁer to determine negatively what it is not,
than ‘poﬁuvely what it is; ,but afceptaining the
former will be a great ﬁep’toward\s the difcovery
of the latter. - =
sl . . : That
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That xt 1s not calcareous, gypfcous, or afgﬂ-
Iaceous, is manifeft from the expenments It 1
not jafper; as this confifts, in great part, of ar-"
¢ gillaceous earth, which would have been ex-
tracted by the vitriolic acid. It is not fluor;
as this, by the fame acid, would have been de-
compofed, its own acid expelled, and a gypfeous
earth left. Itisnot of the micaceous kind ; as
the peculiar afpe@ of thefe earths would readily
betray them to the eye. It is not granite; for,
ftrong fire, which granite melts in, has no effeét
up'oﬁ this. Nor is there any known kind of earth

to which it is in any degree fimilar, except thofe
of the filiccous order, and with ﬂﬁefé it perfeétly
agrees in all the properties I am acquainted with,
that they poflefs in a ftate of ‘po‘wdcr. .

It does not vitrify or foften with pure clay, in
the ﬂron'g;eﬁ: fire I have been able to produce.
Nor is it difpofed to melt with the matter of Hef-
fian crucibles ; for; a little of it, rL;bbed on the in-
fide of the crucible, and urged with ftrong fire,
continued white, powdery, and unaltered. Thirty
grains of this earth were mixed with an equal
weight of dry foffil -alkali, and the fame quantity

4 E of
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" of a fine it quartzy fand was mixed with the
fame proportion of the {fame alkali; the two
Ammtures were put into two fmall crucibles, which
- were furroundcd with fand in a larger one, that
both mxght, be expofed to an equal heat. They
both began to melt at the fame time; a_nd, at
about 80° of the thermometer,, they had formed
perfe&ly t‘anfparent glaﬂ'es o

- Though thefe properties may not perha.ps be
thought fufficient, of themfelves for determxmng
with certainty that this fubftance is of the filiceous
kind ; yet, when joined to tlm negative proofs
of its h'ot belonging to any other known order of
earthy bodies, they afford the fulleft evidence
~ which the nature of the {fubjet can admit of; that
 the indiffoluble part of this clay is truly filiceous,
and cdnfequently, that the clay confifts of two
parts of éure filiccous earth, to three parts of

pure argillaceous or aluminous earth,

%
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__:éefeé't therefore does not arife merely from the
Cartift havmg nefrle&ed to acquire that knowledge
~of chemxﬁry which ought to guide him in fuch
an_ehquiry, but rather from the refources of
chemifiry in tha'.ti‘ refpet having been, till very
lately, unknown. As it appeared to me thatbit;
Was Now a proper time to feek whether the nu-
merous difcoireriés made in that art might not
furnith means o create, or at leaft to fix, thofe
fhades which the pamter is defirous of producmg,
I undertook td make fome cxperiments on the
fubject, and fhiall proceed to give an account of
the refult of my firft enquiries
White is the moft important of the colours
ufed in painting; not merely becaufe it ferves
to faften the fhades of all others; but {xflzite, :

upon the pallet of the painter; may be compared

beautiful and more Iaﬁin;;, or of making them of materials
lofs fubj=& to change. ‘ Thofe who have moft carefally ex=
amined ancient and modern pictures, have affured me thag
£ there could be no doubt of their havir‘xg done {o; but they
| kept their procefles fecret, and they are probably loft : it is
© the office of chemiftry to difcover them again, or t find out
i others which may replace them.

Vor. VL Yy ta
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to the matter of hght wluch h_e knows . hoy

apply, fo as cxther to. brmcr Ob_jé& nearer, or o
owe them relief. In ﬂlOl‘f 1t is the chlef caufe of
the illufion . he - produces- n: proportmn as thls%
light grows weaker, or fades, the appearance of |
the picure changes, the deception ceafes, and
at laft the canvas prefeats nothing but a flat fur— :
face, covered with dull celours wnhout exprefﬁon.
I have therefore dire@ed my attention principally.
to this colour; indeed it is the only one of w}iich ‘
I thall fpeak at prefent, as I mean to defer, fill
another opportunuy, an account of thefe obfer—‘
yations my experiments have furnithed me with
refpe&‘ng the other colours which artifts may be

in want of.
1. Examination of the White Colowrs already known.

The firft- white colour which was known, and
the only one which is yet ufed in painting, is that
which 1 i$ producéd from the calx of lead. The

mere theory of chemﬂ’cry might have been faf-
ﬁcxent to fhcw hovﬁ improper it was for that

' Purpofe,
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_purpofe, becaufe, of ,All.metallic fubftances, (ex-
j-c'épt the perfect metals,) 1t is that which moft
_readxly recovers its loft phlogxfton befides, that
tyrnble diforder, known by the ‘name of the
painter’s colic, to which thofe AhO arc in the
habit of ufing the calces of lead are. e‘{pofed

ought, I think, to have engacred us to feek for.

‘fome {ubftance lefs pre gdicial. But it was not

even fuppofed poﬂ"lble :;at' any other »fubﬁance
could be ufed in 1ts p]ztce and. therefore paying
fefs attention to the dancrer of the artiff than to
the perfetion of the art, all that we have done
has been, to vary the preparation of white-lead,
with a view to render it lefs fubjeét to change.
Accordingly we have various kinds of white,
which in commerce are diftinguithed by the
names of Krems-white, ({fo called from a town in
Auftria,) flake-white, and white-lead or cerufe.

It 1s well known that the bafis of all thefe co-
lours is wh?te-lead‘ fome of which are more pure,
others contain more or lefs Ch‘ﬂk or, whiting ;
confequently they all partake of the efiential
qualities of this metallic earth : thofe who doubt
‘their doing {o, may be cémvinced of the fact,
by the following experiment.

Yya2 Experi-
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-k \penment to dete; mine ana’ demor/irai‘e the Cba;:geq :
ablenefs of Colours by p/mgz_/z‘zc Vapour

Into a wide-mouthed glafs bottie' I put forﬁg _
liver of fulphur ; (whether it be made with fixed

or volatile alkali 1s indjf érent ;) Tlet fall upon it

fome drops of diftillec vmeorax, and I xmmedx-,
ately cover the bott]p thh a piece of card, cut to
the thape of ltp ‘mouth, -upon which I have p,re_—_‘;
vioufly applied fpecimens of the feveral kinds of 1
white-lead already mentioned, mixed both with
oil and with water; over the firft piece of card I
place a fecond, and tie a piece of bladder over
the whole, faftening it round the neck of the
bottle. i : '

It is evident that, in the foregoing operation, T
do no more than make ufe of the means which
chemiftry affords me, to difengage very quickly a
great quantity of phlogifton, {o as to produce in-
ﬁantaneoﬁﬂy the effects of feveral years; that ig
to fay, I apply : to the fpecimens made ufe of for
t}rial?' the fame 'kind of vanur t‘ori;vhiqh' the,pic‘.

' fure
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._-{?ire'will neceflarily be expofed, but in a more
')accilmuiatéd ar coﬁ’c’ehtrqted ftate.
That thefe vapours are of the fame kind, it is

har"dl_y ﬁébeifa’ry to prove; every one now knows
, that the {moke from candles, &c. animal exhala-
tions of all kinds, refpiration, the efflavia of ¥o-
latile alkali, thofe of éle&ricity, even light itfclf,
furnith continually a greater or lefs quantity of
matter, which is not mercly analogous to, but is
1dent1cally the fame as, the neuﬂ‘ahzmg pnn(:lple
of the vitriolic ac1d in falphur.

_' If therefore it fhould happen, that any of
the colours applied upon the card be fenfibly
changed, by the phlogiftic vapour difengaged
from the liver of fulphur by the vinegar, we may
{afely cqn_dudé, that the matter of which fuch
colour is compofed has a great affinity with
phlogifton; and, fince it is impoffible to prevent
calours from being expofed to 1ts influence, it is
obvious that they muft, in a courfe of time,
fuffer changes, more or lefs in degree, according
to circumftances. - x >

When the fpecimens have been for fome mi-

- nutes expofed to the vapeur from the liver of

{ulphur,



fulphur, I take then out to exc.mme thern, an
find them all changed The cerufe is turned quzta
black, fo alfo i is the ﬁaLe whlte ‘mixed W1th Wa-
ter it 11.1t mixed with oil is changed to a ]ead-
colour; and the Ixrems white 1s become ofa datk
brown. I therefore no longer hefitate to »afﬁrm,‘
that thefe colours are unftable, and ough’i- not ‘o
be made ufe of. In vain thould we flatter our-
felves that we may be able to defend them by
varnithes ; fuch methddé can only delay, for {fome
time, the contaét of the phlogiﬁic vapour ; the
fhrinking of thefe vérnifhes,’ in drying-, would
fooner or later. occaﬁon a number of cracks,
through which this fubtlp Vapom would infal-
Iibly find accefs ; beﬁdes, the varnithes them-
felves Vccnmin phlogifton, and act upon the co-

lours as they lofe their humidity.

IL. Experiments with various Subflances, to difcover
White Colours more darable.

€507 ¢
; t

Having fhewn the inftability of the white co-
lours now in ufe, - am fenfible that it would be
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'ﬁno purpofe to make the amﬁs ‘who ufe them
-,(,unf:afv refoe&1na the duration of their pictures,
i by furnu’hmg them w1th means to convince them-
‘»lf_'felv that what I advance 13 true, if I did not at

;_--the famc tlme ende:u our to procure them {ome

* colours more worthy of their confidence ; and I
think that it may be of ufe to give a particular
‘account, even of thofe trials which did not fuc-
: ceed, as b} fo doing I may fave trouble to oth»r,,
and help to eﬁabh{h upon this fubje& fome
theoretic prmmpl‘.a not yet fufficiently known. -
Three conditions are reqmﬁte to conftxtute a
-good colour for painting. :
The firft, sthat it thould mix eafily, and incor-
_porate, both with oils and mucilacrcs, or at leafk
with one or the other of thefe {ubftances. This
property depends upon 2 certain degree of af-
finity : if that 15 too firong, a degree of diffolu-
-tion takes place; the colour 1s loft in the new
compofition, and the mafs becomes more or lefs
tranfparent; or elfe the fudden re-action abforbs
the fluids, leaving only a dry bady, whieh cannet
be again {oftened. If the affinity is too weak, the
colouring-fubftance, being hardly fufpended in
" 4 ; the



of a fand not ﬁxed by nor umtcd to, the ﬂmd;

made ufe of : e
The fecond condition is, that the matter cf
which the colour is compofed Ihould haye,'but ]
a weakaffinity with phlogifton, that it fhould not
be capable of contra&ing with that 'fubﬁ*nce‘j
(at leaft without the aid of fire, or fome other‘
medium) fuch: an union as is capable of altering
its manner of refleting the rays of light. The.
trial to which I {ubmitted the various kinds of
- white-lead, as before defcribed, is an infallible
way of determining the exiftence of this property,
n a few minutes, without waiting for the expe-
rience of years. |
The third condition, equally effential, is, that
the colouring matter fhould not be volatile, that
it thould not be united to a fubftance of fo weak
a texture as to be liable to perith {pontaneoufly.
- This circumftance excludes moft fubftances which
have received their colour from vegetable organi-
_ zation, finlefs we thould be -able to make their
colouring-particles enter into a more folid combi-
nation. 5 A

In
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4 In confequence of thefe refletions, my en-
 quiiries were firft directed to the five pure earths #;
afterwams, to earthy compounds; in the thxrd
place, to thofe carthy falts which are very little
{oluble ; and laftly, to metallxc earths, exther pure,
or prec1p1tated by Pruffian alkali, '

I. The five pure earths poflefs, in an eminent
degree, the quality of ftability, and are, at the
fame time, very little a&ed upon by phloglﬁon 3
but they are enm'ely defiitute of the ﬁrﬂ: of the

- above-mentioned condmons; that is to fay, they
refufle to entei' ‘ into any union either with oil or
mucilage, and their whitenefs is loft when they

_are ground with either of thefe fluids. I tried the
earth precipitated from the liquor of flints, chal-

.cedony rendered opake by means of fire, alumine

or earth of alum, Cologn clay, calcareous earth,
magneﬁa, and barytgs or heavy fpar; the three

. : :

~ * Mr. Wenzel has made Lnown a fixth earth, which I call
| Eburne; havmo prep e ed it for various experiments, of which
1 fhall glve an accoma;t hereafter, I thought I cught alfo to
try it for pamtmg, but I foon found that it had the fame de-
f.&s as lime and barytes ; befides which, it could not be 'pro-
cured but at too high a price.

VOL.VI Z i a1k
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hﬁ: I trxed both raw and ca]cmed None of"thi:fc'
fub{’cances, ground with oil or mucﬂage left upon*:{

the canvas any thing more than a clotted femi-
tranfparent matter; having e’ntiféljr loft that ﬁné'!;{
white colour which they poflefled before belng,:-:-
ground. ,

The earth of alum was the fubftance from,i‘
which T had the greateft expectations; not be- 7
caufe M. Baumé had already recommended its
ufe in painting ¥, or becaufe it enters into the
compofition of the Pruflian blue of the thops, buf‘_'
rather becaufe it forms the bafis of ochres, and
fome other earths ufed in painting.  This led me |
to fuppofe that it would unite, to a certain de-
gree, with the fore-mentioned fluids ; but, in
whatever manser I treated it, I could not pro-.

duce a white paint. This want of fuccefs will no¢

* Baume, Chymie experimentale et yaifonnce. Tomed. p. 337-
The Duc de Chaulnes 2o recommends the ufe of this earth i
painting; (Journal de Plyfigue. Tome 17, p. 232;) but he ufed
it only wizh gum-water ; and, though I indeed found that its
whitcnefs was lefs injured by this liquor than by oll, yet b
appeared to me to be very far from producing a good wh:te

for Water-colours.

: af’cdhifh
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i;sgfmnifh any one, when it is confidered that in
Pruﬁiah blue, ochres, &c. the'earth of alum is
only thé vehtcle of the colourmg-matter, wkich

matter 1s of a very different nature ; whereas, .
my exp_enments, it was 1tfelf the colour Wheh

{fo circumftanced, a trifling alteration, which
would be imperceptible in the firft czi_fe, com-
pletely deftroys the effe¢t fought for in the fe-
cond To be convinced of the truth of this,
it is only neceﬂ'aty to mix together equai parts
of earth of alum, or of white clay, with cerufe, -
or any other kind of white-lead : this mixture
may be ground, eithes with oil or mucilage,
without lofing its colour ; and, fuch is the effeck
produced by the colouring-body, will have none

of the above-rcentioned bad properties of the
pure earths. :

II. Both nature and art offer to us a {ufficient
nutﬁbeq of earthy compofitions, as white ‘as we
can with them ; fuch are, among others, white
jafper, white feld-fpar, white fchorl, marl, Reau-

 mur’s porcelain, &c. Bat all, thefe fubftances, -
and all the combinations of earths which I at-
xempted to make by fufion,.had the defe& I have

Zz2 . already
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already fpoken of, arifing apparently from the
fame caufe : there was always wanting a. fixed: €0~
louring-body, capable of pieferving its colour,“~-f'
when powdered, or ground with oil or water.
Ultramarine, which is procured from that fpecies |
of blue jafper known by the name of lapis-lazul,
feems, at firft fight, to warrant the poffibility of
makiﬁg ufe, in painting, of all thofe femi-vitreous
opake compofitions which are of the nature of
jafper.. Poffefled with this idea, I con'ceive‘d.:l
hopes that I fhould be able to produce a true
lente lapis-lazuli ; but on the contrary, I foon:f;
became fenfible that ultramarine furnithed an
inftance of the truth of the principle already men-
tioned, and deduced from my obfervations on the
pure earths; 2s it is not the real {fubftance of the
Jjalper which conftitutes ultramarine, but that
metallic fubftance which acéidentally colours this
_particular {pecies of jafper. Confequently, in
imitating nature in this refpec, art ought to have
no other end in view than to give a fixed bafis to
fome colour already formed, and to prevent its
changmg, increafing, if poﬁible, the brxghtqeﬁ‘
5 b and
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ar ,:tcéﬁty of the colour, but not feéking to
profiice one. a2 :

; IH “When, from the earthy and metallic falts,
thofe were deducted whofe acid is not completely
faturated, and thofe which are diffolved by the
moifture of the air, or at leaft which attra that
moifture, there remained but a fmall number for
me to examine. : e

Selenite, hatural or artificial, produced, when
mixed with oil, only a fort of pafte which was
without colour, and of the confiftence of honey :
when mixed with gum-water, it kept its whitenels
rather better, but it fill formed only a femi-
tranfparent mafs. _

Heavy fpar, either native or regenerated, gave
me greater hopes, becaufe it is the moft infoluble
of all earthy falts. After being powdered, it was
of a beautiful white colour, but no fooner was it
touched by the oil, than it became grey and
femi-tranfparent : it was alfo changed by mudi-
lage, but in a lefs degree, and did not recover its
\ whitenefs as it grew dry upon the canvas. |
" The fame changes took place in calcareous bo-

* rax, formed in a folution of borax, by means of

2 : ' lime-
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lime-water. When mixed thh oil, its w
was entirely loft: with gum-water, it v
nifhed in a lefs degree; but, with this 3
immediately grows hard, in fuch a manner that 1t
is no longer poffible to foften or {pread it.

‘Calcareous tartar, obtained by throwing quick-
lime into a boiling folution of cream of tartar,
when mixed with oil, has the {ame appearance as |
felenite : with gum-water, it produced a pretty
good white, but rather dull. Tt applies very well
upon canvas, and 15 not changed by -the aétion
of concentratéd phlogiftic vapour. S

I alfo tried the oxalat of lime, but, although
very infolublev, its whitenefs was loft, whatever

Auid it was mixed with.

70 BE CONCLUDED IN OUR NEXT.

LI
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‘XLIII Lz_/Z of Patezm Sor Inventwns, Es’c. gmnigd
: _ Jonce the Beginning of the Year 1 796 %,

g WILL&AM WarTyMoRE, of Birﬁ‘xinorham for
an improvement in machines for weighing wag—- :
- gons, &c. Dated ]an 45 1796. ‘

_ Gazrrer. WrrcHT, of Leadenhall-fireet ; for
i 1mprovements in azmmth compaﬂ'cs. Dated Jan.i

- 19, 1796 - : :
: JASPER AUGUSTUS KELLY, of the Strand

for 1mprovements in the conftruétion of har--
- nefles, &c. Dateé Jan. 19, 1796.

EpwarDp THoMAS JoNEs, of Briftol ; for a new
method of keeping accounts. Dated Jan. 26, 1796.

JamEes STuArD, of St. Anne’s, Limchoufe ; for
an anchor for thips, &c. Dated Feb. 4, 1706. "

Josern Crrswzrr, of St. George’s, Hanover
_‘f‘quare; foran improved pump. Dated Feb. 4, 17g6. .
, * Conceiving that it would be agreea’ble to our readers to
| be informed what patents are taken out, we have refolved to
l~add to our work a corret lift of them, beginning with the
. yéar 1796 ; which lift will be regularly continued.

WiIzLiax



Wiarriam Pave, f Manchefter ; for a ;

machine for printing and ﬂammg calhcos, *&c

“Dated Feb. 4, 1796. . ;

Epwaxrp Cooxk and RicuARD Eva, of Fal-/
“mouth ; for an dpparatus,for taking obfervations
and altitudes, &c. Dated Feb. g, 1796. el

Wrrriam RuppEr, of Birmingham; for a
. method of making metal-cocks, fo as to prevent‘
Ieakage Dated Feb. 16, 1796. '

Joux GrimszAw, of Strines-Hall, Derbyihire;
etable fubfcanée_g |
s Tg00as . o
f Redruth, Corn-
- wall; for a new invented bucket for raxﬁng or.

- for the difcovery of ceriain
for bleach'mg, &e. Dated T

Ricuarp SCANTLEBURY,

drawing liquids, &c. Dated Feb. 17, 1796.

‘ Josern HATELY, of Worcefter ; “for a method
of making, from vegetable bodies, a new aftrin-
gent acid liquid.  Dated Feb. 19, 1796. .

-VIF ELTON MATTHEW', of Three Cranes Wharf,
London ; for a method of feparating the beer
from yeaft, and prefervmg the yeaft. Dated
Feb. 22, 1796

HENRY CLAY, of ermmgham, Efq.; for a
carriage ormachme for the conveyance and fhoot-
ing of coals, lime, &c. Dated Fch_\. ’2;7, 1796.
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XLIV. Specification of the Patent granted to Mr.
Jonﬁ NasH, of Dover-fireet, St. James's, Ar-
chitect ; for bis Method of conflrulling Bridges of
Plate-Iron, cither wroz_lglvf, caft, framed, or put
together, [o as to form bollow Bodies, Malfes, or
Cubes, capable af being filled up with Earth, Sand,
Stone, Gravel, or other Materials, &c.

WITH THREE PLATES.

Dated February 7, 1797.

T o all to whom thefe prefents {hall come, &c.
Now xyow YE, that in cpmpliance with the
faid provifo, I the faid John Nafh do hereby
declare, that the nature of my faid invention of
2 new and i‘)ccgliar art or method of conftruéting

_ Vor. VL Aaa bridges
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' bndges of plate -iron, elther wrought, ca,ﬁ,
framed or put. together, fo as to form hollow
bodles, mafles, or cubes, capable of being filled
up with earth, fand, {tone, gravel, or-other ma-
terials, to make the fame 1f01id bodieé, mafles, or
cubes, or, not being filled, have the femblance of
folid bodies, maffes;: or cubes ‘and the manner in
which the fame is to be performcd 1s partlcuiarly
defcnbed and afcertained in manner followmg,
that is to fay, the arch of the bridge is formed
by hollow frames or boxes, each box confifting of
fouf' fides and a bottom ; the ﬁdés’:form the arch-
Jjoints of the bridge33 and are diminifhed fo as to
tend td the centre of the circle which firikes
the arch, in fuch a manner that; when thefe
boxes or frames are put together fide by fide,
they form the arch of the bridge, the joiats of
which have 4 {olid bearing throughout, like thofe
of ftone bridges; _Thefé boxes are afterwards
filled with carth, clay, fand, or gravel, ‘ or gravel
mixed with lime, or fand mixed with lime, or
rough I’cone, or rough ftone-mafonry, or bricks,
or free—ﬁone, or any - othcr fubﬁancc ; fo that,

when filled, the arch 1s ~one fohd ‘body cafed
- with
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“with iron. Thefe boxes may be of ca{’t-rron, or
Am’ought-lrcm may be caft, rolled or hammered
in flat platcs and frames, and put together. They
may be caft without bottoms, ‘and the bottoms
~put in, as {hewn in the dection, Fig.1, in Plate
XIX : or they may be caft wlth bottoms, asin
the fe&ion,ﬂ'Fig.‘ 2: or ‘they ‘may be ufed without

bottoms, 'oi' filling up, and be boarded or plated
over at top, and the road ﬁl]ed m, as n- the fec- -

tion, Fxg 35 one part of t

nncnplc of thls pa-
tent being the abuttal of plate ‘ :l’u'on throu Ohout

the breadth of fhe bridore, in the manner of the '

arch-joints of a ftone-bridge. Or mofc boxes may
i be a fucceffion of arches, with ﬁanchea forrmng the
arch-_)omts, as in the fetion, Flo 4, and filled up
in the fpandrils, or not filled up : or they may be
'-formed of hollow cylinders, with flanches, as in
the fe&ion, Fig. 5. Thefe arch-joints may have
fheet-lead or other compofition placed between.
them, to fill up the uneven furfaces of the iron,
and to prevent the preflure of iron againft iron.
. The arch-joints or ﬂanchings’ may be ferewed to-
gether, as in the fection, FIC“ I 5 or ftubb tenants,
. or fillets, with correfpondent holes, mortifes, and

Aaa 2 grooves,
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them, as in the Fxgures 5 and 6, in the fame
FPlﬁ‘te The dam is allo formed hollow by piles
of plate-lron, grooved, reba.tcd and dove-tailed
into each other ; whlch when ﬁxed into each
other, form a hollow box, and, when driven
or inferted into the bed of the river, ferm Pa
dam for the pier, as my Fig. 7; and, when the
pier is built, are»dr’ivén home to the bed- of the
river, make a box of dove-tailed piles, inclofing
the ground on thch the pler ftands, and fecu-—
ring it from bemg undermined by the water paf-

fing through the arch. In witnefs whereof, &c.

- EXPLANATION OF THE Ficures.
 (Sce Plates XIX. XX. and XXL.)

Plate XIX. Fig. 1. Se&ion of one of the arches
of the bridge, thewing the boxes or frames caft
without bottoms; the bottoms put in feparate,
and the boxes filled up folid.

A A, Top of the ﬂurtmg, to keep in the
ground
- BRB Tops of the boxes or frames.

CC C. Boxes or frames. »
D D D. Bottoms of the boxes put in.
8 E. Ground
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B BB B. Flanchmg : :
Lg 6. Outﬁde weW of one of {he arches of
the brldge -

AA A Sklmng to keep i in the ground.

*ﬁw#a)

Fig. 7. Manner in which the boxes are fcrewed
together. : : N
‘Fig. 8. Manner in wluch the boxes are ﬁ'ub-

bed, rebated, or grooved together.

Plate XX. Fig. 1. Defign fhew;ng, ‘when two

or more arches are put together, how the fpa.p.-
-drils are formed by hollow cylinders. .
A. Hollow cylinder.. ;
' BBB. Iron plates.
- CCCCcCC. Flanching,
D DD D. Iron boxes or frames, forming the
rim of the arch.
- Fig. 2. Triangular hollow fpandril, to be ap-
" plied inftead of the cylinder. ;
~ Fig. 3. Quadrangular hollow fpandril, to be
applied inftead of the cylinder.
i Fig. 4. O&angular hollow fpandril, to be ap-
'_ phnd inftead of the cylinder.
- Fig. 5. Se&ion acrofs the bridge, fhewing the
boxes or frames filled up fohd and the ground
»fOIim‘ng the road over the bridge.
b - A A,
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and do beat ram, or othcrwxfe prefs d04 :

"1a.me to the thlcknefs of about fix inches ; 5 and m
w1dth correfpondmg with the mtended dlmen-j
fions of the wall, regulated by boards, or frammg,'
or other fuitable application to the outer furfaces.
I then plant upright, at the diftance of about
thlrty inches afunder; in the faid ]ayer or bed of
prepared material, a number of cylmdncal pieces
of wood, of about nine inches in diameter cach,
and eighteen or: more inches in length, to ferve
as moulds for the cavities of the furnaces; and
between each of the faid moulds I place,"in' the!
longitudinal direétion of the Vwiall, and parallel to
the horizon, a number of pipes; of wood, or other
materials, or rods, or other proper maffes, of
combutftible or incombljﬁible matter, for the
purpofe of forming communications between an
the feveral furnaces, or as many of them as I
think proper. In the next *ce I proceed to
form another layer or bed of the material to the
fame hcxgh‘c namely, about fix inches, and dif-
pofea number of pipes, of wood, or other mate-,
rials, or rods, or. omer proper maffes, of combufti-
ble or mcombufnble matter, for the purpofe of
formmg
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rmmg commumc&txons between the furnaces a5
before In thls manner I coni’cru& the whole, or

fa much of ""he wa;l as I apprehend at the time

maylbe col vemently formed, in the raw or un-
burned ﬁate takmc care, as the work advances 5
to raxfe the wooden cyhnders or moulds of Ehe;:
" cav ities or szrnaces, in-order that a fufficient por-
. tion therebf-fhall remain above the furface of the-
work, to admit of the receptxon and proger
fathi ioning of each fubfequcnt bed or layer. Or -
l othervvlf

Iform the communications between the
furnaces by perfo;auno the wooden rnoulds,
~various places, at right angles to their refpeive
axes; and through the faid perforations I pafs a
bar of iron, or other material, which ferves to

- conneét three or more of the faid fiirnace-moulds
- fooetller and, being afterwards withdrawn as the
work proceeds, doth leave a cavity or cavities of
communication, fimilar to thofe formed in the
methods herein before  defcribed, by pipes, or
rods, or other mafles. ~ And moreover I do, with
,a carpenter’s augre, or other ﬁt,borinor-tc;ols- open
. {uch 2 number of horizonta 1 or oblique apertures

¢ or flues into all the fus naces, and alfo into all

the
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‘mfernal moulds, fupports, ﬁames, and other c‘:c:
cafional contrivances, well known to builders, for
fuftaining w_orks, or forming arches, or deter-
mining the figure and pofitions of foft plaftic fub=
ftances. The explanation hereby giveﬁ is *“fuf;'.
ficient to enable any builder, of modcrate”fkil‘l,"
to carry my faid invention into full effe&, as far
as relates to walls, buttrefles, arches, and other
perpendicular or oblique parts of edifices ; 1
therefore do proceed to defcribe the methbdsbf
forming floors and roofs, in the fame firong, du-
rable, and uniformly Conﬁﬁent_matcrial, fqrmiﬁg;
one mafs with the reft of the building, as follows ;
that is to fay, ;
Seventhly, I form tlhie ground-floor of the pre-
pared material, leaving hollow {paces between the
_{upports beneath, for making fires to burn the
fame : thefe fires are ventilated by fide apertures,
and the flame and volatile producs ifue there-
from through numerous holes, previoufly made
in the faid floor, or otherwife. When the faid
floor is of confiderable thicknefs, T make furnaces
therein, as before defcribed with regard to walls
confiructed in this my new method together with
pipes
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metal, or maffes of ﬁone, or baked earth duly"
figured and difpofed, as may be needful, etther‘
for preferving and fuftaining the fame in their
proper figures rcfpe&ik}ely,\ until perfeé‘dy‘bakecrl,, |
or for giving ftability and permanenty to the
{ame afterwards.

Tenthly, and laftly, Ido clofe the _apertures,
fill up the furnaces, amend the deficiencies or
imperfections, adorn the walls, floors, cielings,
or other parts, internally and externally, by requi-
fite applications of my prepared material, oF
otherwife, according to the tafte and direction
of the proprietor of fuch building or buildings as
¥ 'may conftruct _according to this my faid new.

invention. In }NitanS‘ whereof, &c.

XLVL
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XILVI Specification of the Patent granted to M.
Nrcoras Durors pe CHEMANT, of the Gity of
Paris, in the Kingdom of France, (now of Frith-
Jreet, Sobo,) Surgeon-Dentift; for bis Invention
of a Compofition for the Purpofe of making artzﬁ-

- cial Teetb o T

Dated May 11, 1591,

TO all to whom thefe prefents fhall come, &c.
Now xxow YE that, in compliance with the
faid provifo, I the faid Nicolas Dubois de Che-
mant do hercby declare, that my faid invention
is defcribed in manner fellowing; that is to fay,
to make the mineral pafte, or compofition af
which the teeth are to be formed, take thirty
pouqu of fine white fand, hke that of Fontaine-
bleau or Aumont, wath it \vell three or four
times, until the water runs off very clear; dry
the fand; thea take ten po'unds of Alicant barilla,
Ccce pounded
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pounded and fifted through a coarfe fieve ; mix
both mgredlents well tocrether,r and place them
under an oven or furnace, (fimilar to that m
which the tender or foft French porcelain or
china 1s baked,) until they are properly purified.
Take feven pounds of this compofition, pound and
fift it, then mix with it two pbunds of the whiteft
aﬁd\cleaneﬁ ‘well-dried marl ;- moiften it in very
clear water, and grind it in a mill, (fuch as muf-
tard-grinders make ufe of,) until it becomes fine;
then take it out, and place it on plates of plafter
to dry, and the pafte is complete.  To make
‘other paftes, but of a quality inferior to the above,
take about half an ounce .of Englifh' earth, fuch
as earthen-ware is made of ; add to it ﬁx'grains
of earth of Dombes, calcined, three grains of Na-
ples yellow, and one drachm of Pruffian blue; mix
the whole together, as above, beginning with
.the blue, then the yellow, &c. Or, take half an
‘ounce of Kaolin of Limoges, thirty-fix grains of
faffron of;I\ﬂars, thirty-fix grains of Naples vel-
ow, one drachm of Prufiian blue; mix the whole |
together, as before. Or, tuke Lalf an ounce of
' : : Bl the
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the duft of French porcelain, fix grains of {affron
'of Mars, fix gfaihs of earth of ‘Dombes, _éélcined

“fix grains of Naples yellow, one drachm of blue,
made of Cobalt mix and pound the whole, as
before. Thefe paftes (the firft excepted) have
their colour in their fofmation : but, in 6r<ier to
give a colour to the pafte firft defcribed, take
four pounds and a quarter of it, toﬂch add one
quarter of a pound of faffron of Mars, and one
grain of Pruffian blue, . finely pounded ; mix them
well together Or, take twenty-four ounces of the
{ame pafte, one ounce of faffron of Mars, one grain
of Pruffian blue; pound and mix them as before.
Or, to thirty ounces of the fame pafte, add one
ounce of faffron of Mars, one grain of Pruffian
blue; pound and mix them as before. Any of
thefe compofitions, for different colours, according
tq the particular thade required, are to be mixed
and worked. up with this pafte at the time of its
being made.

To make the teeth fo as ac.(;:urately t fupply
:;nd fit the interval in the gums, take a quantity
of foftened wax and place it in the mouth, which,

being
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bemg then thut, will give the exadt 1mpreﬂionr
of the cavity requxred to be filled up: in this

wax 1S poured a compoﬁtlon formed of plafter of
Paris, fuch as is mixed for cornice-moulds, which

when dry gives a true and folid model of the

mouth. Either of the above paftes, which you

chufe to ufe, is then well kneadéd {o as to make
1t ﬂemble%d compa& and. 1s preffed into

the plafter- mould "The pafte, having now acs

quired its proper fhape, is taken out of the mould,
" and laid on any flat and hard furface, and is dried

.eithér in the Sun or before the 'ﬁre._,.‘ When it is

fo far dried as not eafily to be put out of fhape,

carve out -theAteeth, with 4 pen-knife, or other

tharp inftrument, to the form you wifh; after,
Which, you place it in the oven, on plates made of

earth, foch as are made ufe of for the French

porcelain.  As the pafte, in drying, lofes fome-

what of its thicknefs, fpread or widen the wax-

mould, when taken cut of the mouth, to an n-

creafe in extent of about one-{eventh ; wluch is

“done by prefling on the middle of it with thc

thumb and middle ﬁnger,_ and determine the
: - fpace
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fpace by compaffes. Obferve fo bore fuch holes
as may be neceflary for the faftenings, before the
teeth are perfe&ly dry.
, To make an enamel, take ten pounds of the
beft leéd, and fix pounds of pewter; calcine
them together, reduce the whole into powder,
and pafs it through a hair-fieve : then take ten
pounds of fand, fuch as that of Fontainebleau,
and four pounds of barilla of Alicant: mix
them - well together; fift them through a hair-
fieve ; put them into a crucible of a proper fize,
and p]éce it under the oven or furnace, to be baked.
Take ten pounds of this mixture, clean it well
and pound it very fine, add to it one pound of
fpermaceti, and one pound of the beft lead, then
four pounds of borax mix the whole together,
and put them into a good crucible under the
_oven. Afterwards you clean and pound it well,
and add to it as many ounces of red-lead as there
are pounds of enamel ; moiften it with water, and
pafsit thro{igh the mill. This enamel, mixed vs;'ifh
- clean water, 1s now to be applied to the teeth with
‘2 hair-pencil; after which, the teeth are again put

. - under
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under the o'ven or furnace, il ihe enamel is
hardened; obfervmg that the degree of heat muﬁ:‘
' be milder than 1s ncceﬂary to purify the pafte as
“firft mentioned. Obferve alfo, that the enamel
muft be laid on the pafte formed of Kaolin of
Limoges, in the fame manner as is ufual in com-
mon hard porcelain.  That part of the. teeth
which is intended to reprefent the gums is co-
loured with a quantity of carmine, ac‘cording_to
“the fhade required, mixed with {pirit' of tur-
pentine, and laid on with a hair-pencil; after
which, Vthey are again placed in the oven, but in
a ftill milder degree of heat; and, when the colour
is dry, the teeth are fully complete.

To make the fprmgs and faftenings for whole
{ets, take any quantity }ou like of gold, at the
frandard of twenty carats; convert it into wire of
the thicknefsrof a {mall pin; but, before it is fo re-
duced, that s, about three holes before thelaft of the

aachine through which it is : pafled, make it red
in the fire, which will make it fit fof the intended
fprihgs. After paffing it thrqugh a mixture of
three-fourths of common water and one of aqua-
l ) fortis,
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fortis, you twift it hard round a mandrel, of the
thfpknefs of which you with to make the fpring,
'that is, in proportion to the hinges in which it is
to be put. The hinges muft alfo be made of
- gold, of the fame ftandard : they are foldered on
a plate of gold, which is placed on the fide of
the fet of teeth. The flat part of the hinge muft
be bored with a hole, large enough for a firong
pin ; through which hole yon pafs the pin which
is to join the {pring to the hinge ; takihg care to
folder a Flate of gold to thie bottom of the hinge,
which thould be about_oh¢-eig11th of an inch in
length, and one-tenth in thicknefs within. Single,
double, treble, &c. teeth are faftened in the ufual

known manner. In witnefs whereof, &c. -

Vor. VL, Ddd
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XLVIL Specification of the Patent granted to .
Wirriam Rox, of Liverpodl, in the County éf
 Lancafler, Co;bpe-r;-Rejfner 3 for bis Invention of a
- mew Procefs for caliining, or extracling the Sulphur
Jrom, poor Copper and Lead Ores, and r;mdering
Juch_poor Ores as were before unfaleable as vah-
able and faleable as any Ores.

Dated March 27, 17‘7'9.—Term expired.

To all to _ﬁvhbm‘thefelprefents thall come, &c.
Now xNow YE, that 1 the faid William Roe,
in purfuance of, and compliance with, the faid
provifo, and the purporf and truc meaning of the
faid letters patent, and of his Majefty’s moft gra-
cious intentions, do, by this infirument in wri-
ting, under my hand and feal duly executed,
declare that my faid new procefs or invention,
for calcining or burning of poor copper and lead
ores, 1s performed by means of kilhs or. buildings
made of ftone or brick, either in a circular, qua-
drangular, or ob]éng form, and proportionable in
magnitude to the " quantity of ore that is Te-
- quure
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quired to be calcined or burnt, fay from 5 tons
to 2000 tons in one kiln. At the fides, ends, or
round the faid kilns or buildings, under the ore,
at convenient diftances, are to be fixed fire-places;
at the roofs of which are placed bars of iron, at
fuch diftances from each other as to admit a free
communication of the flame, or heat, to the ore,
and, at the fame time, to prevent the ore from
falling into the fire-places. From one fide, or one
end of the kiln, to the other, muft be left pipes or
draught-holes, to admit a current of air through,
fufficient to keep a fteady and regular heat, and
to promote the burning of the ore, and the eva-
poration of the fumes that afcend therefrom. The
ore, before being put into the kilns or buildings,
1s to have all the fmall {eparated from the round,
and the round or large ore put into the kilns or
buildings firft; which may be calcined or burnt
by itfelf, or covered with the fmall ore; leaving
open, at proper places, upon the top or fides of
the kiln, fufficient fpaces to admit the finoke or
fulphur through, which may either evaporate into
the air, or be conveyed info perpendicular or
horizontal recipients. The top or {urface of the

Ddd 2 ‘ore

2
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*

. ore may alfo be covered with ftone, brick, flate,

fods of earth, or foil, lea{ring, apertures, as Be-
fore mentionoed, to admit the fmoke through.
And as there are, in different parts of the king-
dom of Great Britain called England, and the
dominion of Wales, particularly upon the Ifle of
Anglefey, large quantities of pyrites, marcafites,
ﬁﬂphureous ores, earths, and minerals, which
abound with filver, copper, and lead ; but which,
by reafon of the earth, fulphur, ftone, and other
heterogeneous particles being combined with
them, have never yet been rendered ufeful or
merchantable ; this, my new invention of calci-
nation, will difunite the component particles
thereof, and, by the method I make ufe of for
wathing or puddling of copper and lead ores, the
copper and lead ores will be feparated from all
the dead or ufelefs matter, and make fuch pyrites,
or marcaﬁtes,vmerchantable, and of great value.
And lafly, the pyrites and marcafites, which
abound mth fu]p wr, arfenic, cdpper and lead
ores, mav be rendered ufeful ‘and valuable by,

means of eliquation, In witnefs whereof, &c.

«
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XLVIII On the Cauﬁe zf the addmwml Wengt
which Metals acquzre by being mIcmed By
GEORGE FORDYCE, M. D. F {3 ol

WITH A PLATE.

From the Trawsactions of the Rovarn

“SocieTy of Loxbpon.

ALTHOUGH many chemifts are at prefent
fatisfied of the non-entity of what was formerly
fuppofed to be a body, called phlogifton, and
confidered as an element contained in metals,
when in their metallic form, yet this fuppoﬁtibn
has interwoven itfelf fo much into chemiftry n
cenera,l and has been fo univerfally received,
hat it may not be fuperfluous to relate the fol-

lowing experiments. : :
, It bas been a gtea4t deﬁdctatum amang che-
mifts, to determine the caufe of the additional
‘weight which metals acquire when they are cal-
cihéd;
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.cmed and there Is great dxﬂiculty in chuﬁng thc
metal on which enquiry fhould be mﬂlmted on
- account of the differences of their calces. Aftert
a number of tiials, I chofe zinc, as that who_fe‘
calces appeared to differ the leaft from one ano-
ther; in other refpe&s there are great obje&lons
to it hkew1fe but which may be got over.

I took a ‘portion of the zinc I employed, and
diffolved ic in vitriolic acid, with which it mads
a clear folution, without any of i_hat black mat-
ter which commonly feparates during its folution,
when we employ zinc imported from abroad.
After precipi;cating it by an’ alkali, and expofing
the ealx to the air, it remained Lt pure white ;
fo that it could contain no iron. This zinc was
reduced to its perfeét metallic form, by breaking
it into fmall particles, and melting it with black
flux, taking that part of it only which was at the
bottom of the crucible. ; : '

"'I‘reduccd‘th'is metal to a calx, by diffolving it
in" vitriolic acid diluted with water, and preci-
pltated it by kali purum diffolved in water. ¢

In doing this, the acid fhould be diluted with

four or five times its weight of water, and the
zinc
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-z'inc' thould be diffolved very flowly, avoiding
he%.t as much as poﬁible durmg the folution. If
this px:ecaunon is not takcn, a quantity of vola- .
’txle mtrlohc acid will be produced and fpml the
experiment. :

In the precxpxtanon, the alkah is apt to re- dit
folve the calx, if care be not taken to ufe it in
fdlutibn in water, and that the folution be diluted:
with 2 large quantity of water : the proportion ia
which the water is in dgua kali puri, of the Lon-
don Difpenfatory, is a con%cniept folution of
the alkali,

Care muft likewife be taken, in the precipita-
tion, that the folution of the kali be poured into
the foluticn of the zincum vitriola)um in water, by
a little at a time ; and that the whole be perfectly
mixed together before a frefh quantity is poured
in., -oiherwife part of the calx will be re-diffolved.
Tt is farther neceffary, that the exaét quantity of
kali purum be ufed: if too little is ufed, the
whole calx will not be feparated; if too much,
part of the calx will be re-diffolved. ™ Itis alfo
neceffary, that the alkali be perfe&ly pure, efpe-

c1ally
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cially free from fixed air *, as that would be
transferred to the calx; and, as it flies off when
the kali is fimply united with vitriolic acid, the
accuracy of the experiment would be thus de-
ftroyed. :

The weight of the calx, by which it exceeds
the weight of the metal, thews that there is a fub-
ftance added to the whole metal; or that, while
{fome {ubftance is driven off, another is added in
greater quantity ; fince it is clear, from various
well-known experiments, that all matter gravi-
tates, and that all the fubftances found in this
earth, which have been tried, gravitate equally.
This additional matter muft be added to the me-
tal, either from the acid, the alkali, the water
ufed in the folution, the air lying on the furface
of the materials during the operation, or it muft
come -through the veflels in which the operation
is performed : ta afcertain this, I made the fol-
lowing experiment.

* I ufe the name of fixed air, although certahﬂy not pro-
Pper, in order to avoid running into confufion by employing
thofe names which have been given to this fubftance, until

thic plurality of voices fhall fix an appropriate name to it.

1 took
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I took 4 1argc quarit?fy‘ of vitriolic acid, puri-
fled by dlﬁzlllatxon, (about two pounds, it not
being material what quantlty was taken exactly.)
I diluted it with diftilled watcr,— zbout four or five
times its weight, by guefs; (the exa& propor=
tion being alfo immaterial.y 1 z;.pp]ied to 1600
grairns of this diluted acid, a fufficient quantity
for {aturation of agua kali puri, of the London
Difpenfatory, rendered pure from fixed air, as is
prefcribed in thie procefs of the college. I poured
1 the aqua kali pari to the diluted éc’id“, by a litde
-at a time, until 1t was nearly faturated ; and then
poured in fome juice of violets, which gave the
whole a red colour. I continued to add aqua kali
puri, by a little at a time, until the red colour
jaft difzppeared. I added the agua kali pari to
the acid, rather than the acid to the alkali, be-
caufe the lofs of the red colour, at the point of
faturation, can be difcerned much better than the
Iofs of the yellow colour, which the alkali inter-
mixes with the natural blue.
1 afcertained the weight of*the agua kali puri,
' by weighing the bottle containing it, before any
was poured into the acid, aad after the faturation
Vor. VL. Eee fook

N
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took place; the deﬁcxc‘nc{r-of “eloht afterwa_rds
being the W"lgﬂt of the aque ka!z purz apphed to-
the acid for the faturation : this was 10147 grams.
1 alfo we,ghed the vefizl with the acid, before the
aqua kali puri was poured in, and afterwards : and
found the increai’e of weight to be exaétly the
fame as the weight of the agua kali puri and juice
of violets, fo that nothing was loft dunng the
operanon. ;
This experiment was three times repeated, ta-
king the point of faturation from the eye. The
quantities of ~ agua kali puri employed were
found to be 10;47 grains, 10145 grams, 10150
grains. 5
I took 10148 grains, being the mean of the
three experiments, and applied it to 1000 grains
of the fame vitriolic acid ; evaporated the water
to drynefs, and heated it to a red-heat, to drive off
the whole of the water; and found 978 grains of
kal; vitriolatum remaining. By this means, I afcer-
tained the quantity of kali wvitriolatum produced
from 100w grains 6f the diluted vitriolic ac:d

- when faturated w1th kali. ,
S 5 1 tock
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I took 1000 grains of the diluted vitriolic acid,
and put it into a veflel, of the form 1n the figure
annexed. (See Plate XXII.) I added zinc to it,

until it would diffolve no more; I caught, during

the folution,:the inflammable air, which weighed :

9 grains, and whofe fpecific quantity was, to at-
mofpheric air, as fomewhat lefs than 1 to 12.
The veflzl contained the whole of the acid, and
the zinc, in the globular part marked A ; the acid
.being introduced by a funnel.

The folution was terminated in five days, when,
part of the tube D being broken off, it was left to
frand for four-and-twenty hours, to allow the in-
flammable air remaining in the veffel to fly off,
and give place to the air of the atmoiphere;
which happened fpontancoufly, from the different
fpeciﬁc gravities of the two vapours,

The veflel containing the {olution of the zinc
was now laid upon its fide, and 10148 grains of
aqua kali puri were introduced, by a crooked fun-
nel, into the globe B; being the quantity fufficient

- to faturate 1000 grains of vitriolic ac)id, as before
determined : then the tube D was hermetically
fealed, and the whole Weigiled. The veflel was then

: : Eee 2 rayfed,

o

S Gaehait
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raifed, fo that the globe A wasundermoﬁthxs
was done very gradually, fo that the agua kali puri
was gradually added to the folution of the zine.
When a little was poured in, the veffel was brought g
into a horizontal pofition again, and fhaken a-
lictle : this was repeated until the whole of the
squa kali puri was poured in. The zinc was thus
precipitated in the form of a calx : it was fuffered
to ftand for forty-eight hours. No alteration of
the gravity took place; therefore nothing had en-
tered through the glafs, to give additional weight
to the zinc in order to calcine it.

The next ftep was to open the tube, which was
done under water, and 1in an atmofphere of the
fame heat in which it was fealed, to wit, 57° of
Fahrenheit’s thermometer. The air was neither
diminithed nor increafed, none of the water being
driven into the apparatus by the weight of the at-
mofphere, and none being thrown out. On heat-
ing the globe B, fo as to drive out fome of the
air, it was found to be of the fame purity, nearly,
as that of the atmofphere ; being tried by the ap-
plication of nitrous air, produced from folution of
mercurys ‘ '

The
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The weight, therefore, which the calx had -
gained, arofe neither from any {ubftance pafling
Ehrou'gh» the glafs, nor from the fuper-incumbent
air during the precipitﬁtion; It muft, therefore,
be either from the acid, the alkali, or the water.
To determine whether the acid or the alkali
gave the weight to the calx of the zinc, I wathed
out the #ali witriolatum, formed by the combina-
tion of the vitriolic acid and the kali, with pure
water, repeatedly applied, until it came away as
pure as when applied, to all fenfible trials: the
quantity of water ufed was above four pounds. I
evr;lporated this water to drynefs, and heated the
mafs red hot, to expel the whole of the water:
Fit weighed feven grains more than the kali i-
triolatum procured by applying the acid and alkali
as above. After evaporating the water, I dif-
folved the mafs again in 4o ounces, Troy weight,
of pure water : a yellowifh powder feparated. The
folution of the kali witriolatum, cleared of this
powder, was again evaporated to drynefs, and the
water of cryftalization driven off. It now weigh-
ed 976+% grains; which is, nearly two grains lefs
than the kali witriolatum 1 obtained from the

acid
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acid a'xd alLah applied ﬁrnp]y together, W nhout :
the mtervennon of the zinc. :

The kali zfnalatum, ‘now obtamed was frce
from any mixture. The additional weight of the
calx of the zinc did not_arife, thcreforc, fr_om
either the acid or the alkali; it remains, there-
fore, that it arofe from the water. =

The weight of the calx of the zinc was afcer-
tained by drying it, after wathing out the kali
vitriolatum, heating it to a red-heat, and after-
wards weighing it. The weight of the zinc dif-
folved, in faturating the acid, was 164 grains ; the
weight of the calX, 220 grams - 'The addltlonal
weight was, therefore, 36 grains.

If it arofe from the water, then a2 quantity of
water, equal to the weight by which the calx ex-
ceeds the metal, muft be loft in the operation.
To determine this, I performed a diftillation in
the following manner.

I put 1000 grains of the fame diluted vitriole
acid 1nto, the globe A, of the fame apparatus, then
introduced the quantity. of aqua kali puri found
neceflary to fatﬁra’ce it. The tube D was then

bent downwards about the middle, di the aPP‘*‘
Tatus
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ratus brought to a horlzontal poﬁtmn {o that

the bent part of the tube was in a perpbndlcmar

"dlre&lon downwards : to this I affixed a {mall
.phlal ‘and welghed the whole. :

I then put the globe B in a box filled thh ice,
and apphed heat to the globe A, foas to dxi‘nl over
the water into the globe B; the hquor never bexng
brought to the boiling-point. When the matter
in the globe A became dry;the heat was increafed
to a red oner, to diftil over likewife the water of
cryfialization. The whole apparatus was now
wei ghéd, ‘and found not to have loft a grain; nor
was there any twater in the phial. I then cracked
the tube C, by applying a red-hot iren to it, and
letting a drop of celd water fall upon it. I pext
weighed the globe B with the water init, then
poured out the water, and let the glafs dry. 1
weighed the glafs: tlie deficient v:eight from the
former weiching;, being the weight of the water,
was 10098 grains. ' ;

I repeated the e}:pernlcnt, with this dﬁ'e"e'm

I put tooo grains of the fame vitriolic acid into
the glbbe A, then introduced the quantity of zinc
fuﬁiuent to faturate it. I took the weight of the

e ‘ mﬁammable
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mﬂammable air, as beforc, and fmmd it nearly thc;
fame in wcxght and quality.. The fame quantyty--
of agua kali puri was then introduced through a
funnel, as in the former cxpeﬁment; then the
tube was bent downwards, and a phial applied to
it, as before. The whole apparatus was weighed
after the diﬁillatidn, and found not to have loft
any fenfible quahtity of weight; nor was there
any water in the phial. The phial being detz;che&,
the tube broken as before, and the globe weighed
again when dry, the deficiency was lefs than in
the former e\penment by 63 grains; which 1s,
two grains lefs than the additional weight of the
calx; abeve that of the metal, and that of the in-
flammable air, taken together : therefore, the mat-
ter occafioning the additional weight of the calx,
above that of the metal, and the mﬂammablc air,

are both. produced from the water.

; . xLX
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{mall dan, three in each bed in the mam;er
fallads are fown, and ‘when about two inches
« high, to thin them one foot apart : or otherwxfe,. :
to fow them in beds, in the 'broad;éaﬁ way, and’
thin them to the fame diftance. If the weather
thould prove wet at that time, thofe that “are
taken up may be tranfplanted: but I do not "-fup-
pofe the tranfplanted ones will anfwer, ’ha-ving
but one fpill-root, and will require frequent wa-
tering. Keep them free from weeds, they will
_ grow well, and will produce from four to ten
heads, thewing large and different - coloured
flowers; and when theff leaves die away and drop
off, the pods then being in a green fiate, is the
proper time for extracting the opium, by making
four or five longitudinal 1ncifions, (with a tharp-
pointed knife,) about one inch long, on one fide
only of the head or ped, juft.through the fcarf-
{kin, taking care not to cut to the feeds. Imme-
diately on the incifion being made, a milky fluid
will iffue out, which is the opium, and which,
being of 'a glutino"us nature, will adhere to the
bottom of the incifion; but fome poppies are {o

produéhve that it will drop from the pod on the
: leaves.
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_kavcs_uunderneath. The next day, if the weather
‘fhould be fine, and a good deal of fun-thine, the
- opium will be found a greyifh fubftance, and fome ,
‘almoft turning black: itis then tobe feraped from
the pods, and (if any there) from the leaves, with
the edge of the knife; or other mﬁmmcnt for that
- purpofe, mto_ pans or pots; and, ina day or two, -
it will be of a proper confiftence to make into a
mafs, and to be potted. -

As foon as you have taken away all the opium
from one fide of the pod, make incifions on the
oppoﬁte fide, and proceed in the fame manner.
The reafon of not making the incifions all round
at the firft is, that you cannot fo conveniently
take away the opium; but every perfon, upon
trial, will beft judge of that. Children may with
eafe be foon taught to make the incifions, and
take off the opium, {o that the expence wil] be
found exceedingly trifling.

The fma.ll whltc feeds, .in that ffate, will be
found very fiveet and pleafant, and may be eaten
witilout the leaft danger : it i the cuffom in the
Eaft to carry a plate of them to the table, after
- dinner, with other fruits.

Fffa I intend



;{;b4. ; Mtbod of preparmg Op:um
I-intend this year to kecp apart a fma]l quanﬁty

of oplum from each coloured poppy, to find out
if any one more than another produces the greateft
quantity, or of the oreatef’c firength ; and fhall
fave feeds of each to fow feparately the next
fpnng ,

I am of ‘opinion, that numbers of inclofures
taken from hills in a fouth afpet, may with a
very litdle expence be brought ianto a proper
- ftate for the growth of poppies. V

I thould alfo th;nk, that an inftrument may be
made, of a concave form, with fout or five pointéd
lances, the twelfth or fourteenth part of an inch
in length, to make the incifions at once ; and like-
wife fomething of the rake-kind, {o that the three
drills, which I have dire@ed to be made in cach
bed, may be performed at the famc time.

By a calculation which I have made, fuppofing
one poppy to’ grow in one fquare foot of earth,
and to produce only oné grain of ‘oplum, more
than fifty pounds will be colleted from one fta-
tute-acre of land; but; if e confider that one.
pOppY produces from three or four to ten heads,

that 1 in each head from fix to ten incifions may B be
made,
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made, and that from many of them (I mean
from one incifion) I laﬁ year took away two or
three grains of opium, what muft then be thea
produce & Oplum is now twenty-two ﬂnllmcrs the

pound

Some farther obfervations are given by Mr.
Ball in two fubfequent letters, from which the

following are extra&s.
Extra&t from the firfe Letter.

I was fearful that the tranfplanted poppies would
not anfwer, and am now convinced of it : having a’
large quantity which had fown themfclves, when
of a proper fize, I tranfplanted about four thou-
fand in beds, but not one fingle plant came to
perfection ; therefore I fhall never tranfplant any
“more ; and, not having faved any feed the laft
year, owmcr to my not being at home at the pro-
per time, I could not fow an} The bed where
the poppies had fown themfelves was " five hun-

dred and feventy- ﬁx feet {quare, from which I
collected
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colleéted about four ounces of | opinm, notwith- '
ftg.nding the plants- were very thick ; and (whxch
fhews the advantage of giving them fufficient.
room) fome few -plants, which were detached,
produced from fifteen to thirty-four grains each ;-
thefe plants had fown themflves on gfoﬁnd that
had been well manured with rotten dung, which
points out the utility of good cultivation. The
femi-double, and thofe of a dark colour, pro-
duced the moft opium : the pods fhould be about
the fize of a walnut before you make the irnaiﬁ'ons.r

kY

Extrad from the fecond Letter.

1 find you have extracted fome opium from
fingle poppies. -In a former letter I faid I had
collected my opium from double or femi-double
poppies, which accidentally grew in my garden;
and I find that the produce was more than dou-
ble what you collected frorﬁ the fingle. As a
proof, T will fend you fome opium, which I havc
collected ‘myfelf this year from one poppy; I
ihould fuppofe 1t more than thirty grains: twenty-

g e)ght
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Firft then, the earth fhould be dug twelve
inches deep, if the foil will allow of it; after
this, a hole fhould be opened about fix inches
deep, «and horfe-dung, or long litter, fhould be
put therein, about three inches thick : this hole
fhould not be more than twelve inches in diame-
ter. Upon this dung or litter, a potatoe thould be
planted whole, upon which a little more dung
thould bé thaken, and _then»earth”muﬁ be pur
thereon. In like manner the whole plot of ground
muft be. planted, taki’ng\ care that the potatoes be
at leaft fixteen inches ap'art.: ‘When the young
fhoots make their appearance, they fthould have
freth mould drawn round them with a hoe; and
if the tender fhoots are covered, it will prevent -
the froft from injuring them: they fhould again :
be earthed when the fhoots make a fecond appear-
ance, but not covered, as, in all probability,
the feafon will then be lefs fevere.

A plentiful fupply of raould fhould be given
them, and the perfon who performs this bufinels
{hould never tread upon the plant, or the hillock

that is raifed. round it; as, the lvOHter the earth is,

1.

the more room the potatoe wdl 1ave to expand.
Vor. VI, Gooli . I obtained
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I obtamed the laft year, from a ﬁnglc root thus
planted, xfery near forty pounds weight of ‘large'
potatoes; and, from almoﬁ_every'(v)ther;roa‘t upon
the fame plot of ground, from fifteen to twenty\
pounds weight ; and I will venture to affert, that
except the foil be ftony, or gravelly, ten pounds,
or half a peck, of potatoes may almoft always be
sbtained from each root, by purfuing the forego-
ing method. But note, cuttings or fmall fets will
not do for this purpofe.

“Ehe fecénd method will fuit the indolent, or
thofe who ha\e not time to dig their ground; and
that is, where “eeds much abound and have not
been cleared in the winter, a trench may be
opened In a ﬁrai'ght line, the whole length of the
ground, and about fix inches deep. In this trench
- the potatoes thould be planted, about ten inches
¢ apért: cuttings, or {mall potatoes, will do for

this mecthod. When they are laid in the trench,
“the weeds that are- on «the furface may be pared
~off on each ﬁde about ten inches from it, and
be turned upon the plants another trench thould
then be dug, and the mould that comes out of it
turned carefully on the weeds. -~ It muft not be
B forgot,
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: forgot that each trench ‘thould be regularly dug,
anﬂ that the _potatoes thould be, throughout the
. plot,,,tcn or twelve inches from each other. :
"-sv:t:_--f[}‘hisfi ﬂdﬁénly"metll‘od will, in general, raife.
more potatoes than can be produced byr d‘igging ,
- the ground twiée, and dibbling‘ in the plants 5
and the reafon is, that the weeds lighten the foil,
and give the To0ts room o -expand : thej fhould
be . twice hoed, -and “earthed up 1n rows, And
here note, that if cut potatocs are to be planrted A
ev_e;:y; cutting fhould have two eyes; for, though
ffwcf fcts. w1llbe obtained, there will be a greater
certainty of a crop, as one eye often fails, or is
defiroyed by grubs in the earth.
Where 2 crop of potatoes fails in part, (as will
fometimes be the cafe 1n a dry feafon,) amends
. may ftill be made, by laying a little dung upon
the knots of the ftraw or haum of thofe pota_foes
. that do ap;;ear,‘ and covering them with mould ;
each knot or joint, thus ordered, will, if the wea-
ther prove wet afterwards, praduce more potatoes
than the original roots, R
I have raifed potatoes from the apples that
grow on. the haum : they ‘were very fmall the
Gooloid 8o firft
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upon the potatoes: afplt of mo:ﬂd fhould next
:b.e, taken from the trenches, and be fpread over
fhevfutf;f_anc‘!%jﬁ' like 'mander the whole plot of
“ground t’hatis defigned to be plaﬁted ruft be
treated. And remark, that when the young fhoots
appear, another fplt of mould, from the trenam
thould be firewed over the beds, fo as to cover
the thoots. 'This will prevent the froft from i inju=
ring them, encourage them to expand and to3
tally defiroy the young weeds; and when the po-
Latoes are t taken up-in the aummn, a careful per-
fon may turn the'earth again into ﬁreimrmhes, fo
as to make the furface level : it will be right to
yemark, that from the fame ground, a better
crop of potatoes may be obtained the following
year. . :

- For field-planting, a good (if not the beft) me-
thod is, to dung the land, which fhould be once
ploughed previous  thereto ; and, when it is
ploughed a fecond time, a careful perfon fhould
drop the potatoe-plants before the plough, in every
_ third furrow, about eight or ten inches apart:
plants that are cut with two eyes are beft for this
purpofe My reafon for plantmg them at fo great

a diftance
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a difiance as. evcry third furmw-:s, thatmh%n '7
the thoots appear a horfe-hoc may go upon the
two vacant furrows to. keep them ¢ clean: afu—:r
they are thus hoed, they fhould be moulded up'g.
‘in midges; and, if this crop be taken up about

O&ober or November, the land will be in excel-

Ient condition to receive a crop of wheat. - Lands
that are full of quitch or couch-grafs may be

made clean by this roethod, -as the horfe-hoeing

is asgood as a2 fummer fallow ; and if, when the

potatoes are taken up, women and children were

to pxck out fuch filth, not any trac&s of it would

vemain; and by lavmg it in heaps, and burning

it, a quantity of afhes would be produced for

manure. :
After plouchmc nobody fhould'éver dibble in

potataes, as the perfons who dibble, plant, or

hoe them, will all tread the groun:d, by which

means it will become fo bound, that the young

fibres cannot expand ; nor did I ever hear that,

from the dibbling method, more than fifty or
Afixty facks were p;oduced from one acre; whereas,
by ploushing them in, as before directed, I have

obtained more than one hundred facks per acrc.

Indeed



5 Iq/ft’a&ibm Sor réf/t'ng Potatoes. 4353
Imieed 1 have known good crops obtamed by ¥
pieughmg ‘the land tmce, and droppmg the plants
‘xn“wcryother furrow, and by hand—hoemg and

4Tt ""’g them up afrerwards, as the gardeners do
peas ; -~ but this method is not equal to the other.
Vacant places in hedge-rows might be grubbed,
and planted with potatoes, and a good crop might
be expected ; as the lr:avés of “trees, thorns, &c.
arg a good manure, and will furprifingly encoun- :
rage their gr;)wth, and gratify the wifhes of the
planter, : who by cxﬂtiw}ating fuch places, will
make the moﬁ: of ‘his ~ground, - and it will be

in fine order to receive a crop of corn the follow-

mg year.

I fhall now conclude by remarking, that gra-
velly, frony, chalky, or fiiff clay lands, will ne-
ver produce many potatoes, and the few they

do produce will .be cankered, and only fit for
pigs; it is therefore obvious, that fuch foils are

_Amproper. s 5

|k
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iée Coﬂcltg/io;z of M de MORVEAU s Experzmmlr
on the Means of zmprofz;mg t/ae Calour.r dﬁd in
Painting. :

- (From Page 358.)

?

T HE vitsiols of lead # and bifmuth are fhll
more fubjet to change than the calces of thefc

metals ;. therefore, exccptmg calcareous tartar,
which | may be of fome ufe in Water colours, even

% According to Weber, in his work intituled Ea'ériémr
und kunfle, printed at Tutingen in the year 1781, Kre_ms;
#hite is nothing more than a vitriol of lead, made by dif~
folving lead in"nitrous acid, and precipita{ing it by.vi;rio]ic )
acid; which precipitate is afterwards formed into folid heavy -
‘mkes, by the addition of a little gum-water. It is very certain
that this by no means refembles. zvhaj: is fold in France: by the
name of Krems-white ; at leaft I have met with none which
was not foluble in vinég,ar I thought it right, however, to
try the vitriol of lead, prepared on purpofe, accordmg to Mr
Weber's ptoce{s, and found that it was, like the other, com.
pletely blackened by the phlocrxihc vapour. i
: i Fiale



E:.?erimem on impro'viﬂg, &e. . 417

thofe earthy falts which appear the moft pro:
_nitffing cannot, of themfelves, form any colour
- that will be of ufe in Painﬁng;faﬂ they can do
’i'-s;l»ikc"théa earths, to furaith a bafis to {fome
other colour.” i

1V. Of the ﬁfteen known metallic fubftances,
nine are capable of giving white calces; namely,
filver, rmercury,- I(:éd-, tin, antimony, bifmuth,

_zinc, arfenic, and manganefe. It is hardly me-
ceffary to fay, that I fpeak only of metallic earths,
and n&&of faliné metallic precipitates, the acid of

“which i‘s\ndt even neutralized ; neverthelefs I'{hall
take notice of the precipitates by the Pruffian al-
kali, moft of which refemble the pure calces by
their infolubility.

From thefe nine fubftances we may, without
hefitation, exclude filver and mercury: it is true,
that beautiful white precipitates may be obtained
from a folution of either of thefe metals in nitrous
acid, by means of cryftalized vegetable alkali,

"’;providcd the folution of mercury be made without
heat. - But the whitenefs of thefe précip’itates foon-
changes in the air; which will not be wondered
at, when the eafe with which thefe metals are
- Now. VL Hhh ~ reffored
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reftored (which ccnﬁxtutes them perfe& mem?s}
is confidered. e e TR
¢ The Pruffian precxpitate of ﬁher, whxch isat
firft of a beautiful white coIour, becomes black
as 1t dries oa the filter, S
The Praffian precipitate of mercury is of a le-
mon colour; but if, after being ground in .dil and
{pread upon canvas, it is expofed for ten minutes
to the phlogiftic vapour, it becomes black; in fﬁc&_
a manner as to dirty the fingers, if the furface be
touched by them. = & e -
It 15 well known that lead furnifhes a very good
Whlte colour, ‘which may ‘be ground and ufed
as paint, either with oil or with fize; but it is
extremely fubje& to change, as I have already
proved, by an experiment which piaces the mat-
ter beyond the power of rcbntradi&io:n.-r I fhall
only add, that if there were any mode of pre-
paration thaf:cou}d correét this defedt, it cer-
tainly would be, precipitating the earth”of this
metal from its folution in vinegar, by _meané of.
Pruﬁian atkali s but’ the white precipitate’ which
15 obtained by this vp‘roi:efs becomes eVidenﬂy-
brownith, by being expofed ‘only for a few
3 : ; : - minutes,
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'minutes, to :'th‘é"i phIngﬂlcxapour. e s th'eyc-‘
fore ufql§s:te pegﬁﬁ in 'g,tr‘iploy;ng this {ub-

ﬁaﬁcc,vg: ftp- endeavour to fix it by mixtures,
and ~compofitions, fince: the changes which it
-underébcs are ‘abfolttely eﬂ'ential to its nature,

and arife from the 1mmutable order of its af-

alnites i :

The calx of tin forms a whntc colour, very pro-
_per for the purpofes here treated of, and which is
not-at all changed by the concentrated pblogxﬁlc
vapour. - Thele conﬁderauons induced me to try
various proceﬁ'es, n oxdﬁr to obtain this calx ina
frate of pgrfe& whitenefs : the followmg are the

refults of mylg:xperir‘nepts.

- Malacca tin, calcined under a muffley produced
2 tolerably white calx, but it acquired a grey caft
when mixed  with any liquid, although I took
great care to remove, from the furface of the
calx, that part to which the violence of the fire
always gives more or lefs of a red tinge. Tin,
calcined by means of nitre in fufion, left only
a coarfe calx, having a dull yelld'w‘ifh tinge,
which repeated wathings did not intirely take
laway. 2 ;

Hbh2 § ' Having
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Havmg precxpifated by means. of cryﬁ&l;zg&

vegetable alkali, a {folution of Enohﬂl tin, made

Jith muriatic acid, accordmg to the margmr QfM

obtalned a calx whlch_ wgs perfe;?dy wh;tc, and fo
light and fine that it rofe to the‘-furface of‘thé»'
liquor; the greateft part of it even paﬂ%d through‘
the filter. 'This proves that the {alts are got in-
tirely detached from it, which is the reafon that
the part retained by the ﬁ}ter, mﬁea.d of bemcr
powdery, is of a qutmOus nature, fe*m-tranfpa—
rent, and has rather a }e]low caft. . In this ﬁ'ate,.
it lofes its colour when mixed thh a,nj hiquid; it
would therefore be neceffary to edulcorate it with
boiling water, and then ‘ﬂxg_htlykto calcme_‘fhe fe-
diment which Wopld afterwards be formed.

1 alfo tried calcination in the humid way ; ma-
king ufe of the puret Malacca tin, and a reci-
fied nitrous aad, accordmg to the _method of
M. Meyer. ‘A calx of a bnlhant whitenefs was
produced, which remamed upon the filter in the
form of a jeMly. I obfferved, however, that it had
alwaﬁ a yellowifh caft, on account of the mix-.
ture of a fmall\ portion<of an earth, Whith; du-

1ing
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ring the opera.tion, acqmred the colour of turbith
-mineral. : :
The Pruffian precxpxtate, from a folution of tin
Q&de with marine acid, in the manner before
fpoken of, was at- firft very white; but, to my
great farprife, I found that»it acquired a blue
tinge as it grew dry onsthe filter. :
A tdlcrab}y-bgautiful white calx may be ob-
' E}‘J‘n)ed from ;3.ntirrnox'1y,~ by calcining it by means
‘of nitre in fufion ;s but the earth of this ferni-
metal muft be placed among thofe which too
eaﬁly combine with phlogifton. Diaphoretic an-
timony, when ground with oil, acquired, in ten
minutes, in my phlogiftic apparatus, the colour
of golden fulphur of antimony. Materia perlata,
another produc¢t of the fame calcination of anti-
mony, did not ftand the proof any better: when
ground with gum-water, it became of a grey afh-
colour; and, when gronnd with oil, the grey-
colour became darker, ang even almoft black.
Every one knows that it is the Ty of bif-
| muth to give a very beautiful white calx, which
*is called magiftery of bifmuth, and is ufed for
painting the fkin. It is very eafily prepared, no-
thing
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thmg more bemg requifite than to dlﬁ'olve the
bifmuth in nitrous acid, and to prcc1p1tate 1t‘by’
means of pure water. This calx mlxcs very eafily,
both with o1l and mueilage; but muft be re_]cét_
from the number of white i)igments, being one of
thofe moft eafily changed by phlogiftic va?our;
it was completely blackened in ten minutes in my
apparatus.  This indeed might have been cafily
forefeen, by‘conﬁdering'what. happens to t@i
women who make ufe of it, when they expofe
themfelves to the vapour of fulphur, or to that of
garlic, putrid fubftances, &c. - e ‘

- Zinc, by every procefs of. calcmatlon and pre-
cipitation, furpifhes a pretty white calx ; particu-
larly when it 1s pure; and perfe&ly freed from
that po'rtion of iron which generally renders tur-
bid and yellow thofe folutions of wvitriol of zinc
which are left expofed to the air. I precipitated
this {emi-metal from its folutions.with lime-water,
‘and alfo with cauftic alkalies, and with mild ones:
I likewife calcined it by itfelf, and with nitre,
and, by every one of thefe operations, I obtamed
an earthy matter of a white colour, more or lefs

pure, which, after having been edulcorated and
: dried,
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dried, might be mixed with oil or muc1lage with-
" out loﬁng its whltencfs, and which did not fuffer
any fenfible change upon bemg expofed to the.
phlocrtfhc vapour. e 3
Thls very valuable property, and which was
e Principal obje& of my enqqgles, mduced .me

to make a great number of expenments, in order

to determine which was the moft ceconomical, the
_moft advantageous and the moft certain way of
preparing this femi-metal. Thefe experiments
convinced me that the fimple calcination of it, in
a crucible placed horizontally in the cavity made
for retorts in a re{'erberator)r furnace*', (as is
done for making flowers of zinc,) produces the
fineft and the whiteft calx; and that, in order to
form an excellent ‘colour for painting, nothing
-more is neceflary than to pafs it through water,

in order to feparate thofe parts which are not

* Some trials, on a large feale, having fhewn me that
the procefs here deferibed is imperfedt, troublefome, and
even dangerous for the workmen, Iohave th:)u'ght of an

o apparatus entirely dffferent conftruéled upon new principles,
and which has been executed with the greateft fuccefs: I fhall

give a defeription of it hereafter.

fufficiently
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fufficiently calcined, and to add to it, when
eround, a little earth of alum, or chalk, to gir€it
" body. e
Specimens of this colour, ground both with o1lt
. and with mucilage, were expofed to the phbglﬁlc

vapour ; fome of them were enclofed in my a ra-
tus for the {pace of cxgﬁt days. Thecardon whlch,
they were applied was turned yellow, and, in fome
places, even blackifh, yet the colours themfelves
had not fuffered any alteration ; t}us I was con-
vinced of, by comparing them with fome of the
fame which had not been expofed to the phlo -
giftic vapour.

Zinc, prec1p1tated by Pruffian alkali, even from
diftilled vinegar, has always a yellow caft; nor
does it unite well with oil, but acquires a curdled
confiftence, which appears femi-trapfparent.

W hite arfenic lofes its colour lefs, when mixed
with fluids; than might have been expeé"cred from
its faline nature. It preferves its colour particu-
larly well.with‘gum-watef; and it is remarkable
that, inftead of g;‘owing black by expofition to
phlogiftic vapour, it acquires a very ftriking tinge

3 ; g S af
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Gf a lemon colour *. This alteration of colour
would of courfe ledd us to reje its ufe in paint-
ing, even if its defeterxous qualities did not, of
themfelves, furmfh a fufficient reafon agamﬁ: it.
The femi‘metal known by the name of manga-
nefe, and which we have lately dlfcovered ‘how
to extra& from a mineral which is well known,
and has 'béén long employed in the arts, gives
alfo a white calx. I had fuppofed that I thould
obtain from it a very perfeét white colour, be-
caufe (owing to a _property whxch 13 dlfferent.
from, and even contrary to, all “other metallic
earths) the earth of this femi-metal is white, even
when it contains a fufficient quantity of phlogif-’
ton to be foluble in Vacidé, and becomes black
only by lofing this principle ; confequently I had
reafon to fuppofe, that the whitenefs of this co-
lour would be firengthened by the very fub-
ftance which ferves to dcftro ¥ that of others.
There remained onl} one difficulty to conquer,

namely, to feparate from the nmnganefe? that por-

-+ This property of arfenic is fufficiently fingular and con-
fant to furnith a new method of analyfis, by which this fub-
ftance may be readily known.
Vor. VL Iii tion
2 5



_whlch would inf alhb}y have gwen thc calx a );el-
Jow tinge. . T fucceeded i in domg thxs, even w1th-‘
out blmcmg ‘the cabi mto the ffate of regulus,
which would have been very expenﬁ\e and hardly
*praChcable in the great way. Al I uxd was fo
make the black ore of manoanefe undergo a 1ong
calcmanon, to rerder the 1 1ron it comamed mfo-
Juble. 1 then trea*ed it with vmegar, accormng
to the manner of M de la Peircufe #, and, by
prcapxtatmg it from the vinegar with mxld alkah,
I obtamed a very beaumfut whlte precnpxtate
- But I foon difcovered that itis no lefs 1 inconve-
"nient thata colourmc body ﬂxould Iofe its phlo-
gifton with 'great facility, than that it thould too
readily attract that ﬁlbﬁaric‘e,‘ and that :_both pro-
duce exa&ly the fame changés. “The white co-
lour obtainéd from mahganéfe 'very fqui‘ckly grows
yellow in the air ; and, m my trials, this effect
_.‘could not be attnbuted to any mixture of iron,
becaufe tieither gdils nor Pruffian alkah difcovered
any in ﬁ_he folution. o
. % See Journal de.’i’@/igue Tom. 16, page I 57
: : : I could
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A could not fueﬁccd in. rendeung this colour
mere ﬁxed, by prempltauzmcr the folution with'
Pruﬁian alkah, iThe: precxpttate, which at firft
was ye;ry whxte, acqmred a purple or reddifh caft,’
even in drymo upah the: ﬁltcr 3 'coﬁfequently; this
fnb&aﬁcc can bc of no ufc as 3 white pxgment.

o [ appears, however, that I can offer to artifts
three new white colours #, particularly that which
15 szamed from znnc theprcparauon of itds fub-
Ject to lefs- vartatlon than that of the others, its
cg}gyg éggar‘c}wely»and more umform, it 1s fit
for every kind of purpofe' and* wdl pmbably be
a.lfo the rnoﬁ ceconormca] :

i Wlfhv: WETE iR my powcr to aﬁirm, that it

would be Aufficiently. cheap- to take theé place of

white-lead, wherever that is now eg']'plé'r".i’e&? :C»V'én'

* At a “meeting of the Academy of D])on, at w’uch the
Prince of Condé, Proteftor of ‘the faid" Acadern,, preﬁded,
the ' three ' colonrs ' here mentgoned, namely, that’ prepared
from calcaréous tartar, that from tin, and ti}p_t;,-_[gom szing;
‘Were, at the begmmng of the rﬁeetincf placed in the phlogif-
tic apparatus already’ defcnbed the firft bem’g gTou')d in
3 gum-wz_xter, the two lafi l?olh in that fluid and in oil. At the
end of the meeting, ‘which laﬁe,d‘ near an hour, they were
taken Oui and examined, ~when 1t appeared that they—bad not
foffered the fmalleft altcration. : :

- : : Tii 2 & ¢ Yor

(9
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fume., Were it otherwx{e, 2 {mall dxfference uf ,
pncc, in colours made ufe of for px&ures, wou}d
‘met be worth regardm_g, s hofe ‘painters who
truly efteem thcir'art« wou_ld ndtr fcrﬁpleto pre-
pare their colours from gold itfeif, ,prdvided" fuch
colours were as fixed and immutable as that mc-
tal ; 1mmortahry cannot be purchafed at too high
a price. {

‘ve‘ry evident, Anémely.',' that both thefe fubflances have ‘d;e
fame bafis. It is, however neceﬁ'ary to depnve the white-
vitriol of a portxon of iron it contams, ‘which always tends to
gne the co!our a #Lenow caft:. tbgs Js.eaﬁly'dmrc, by dlgefhng
a foluuon of it, even” without heat, ‘upon ﬁhngs of zine.

After that, the fa.lt may, without any farther preparation, be
mixed with the colour upon the pallet; a very fmall quantlty
of it produces a very powerful eﬁ'e&

CEILL
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LIL Lzﬂ cy" th‘eéts Sfor Tnventions, &e. o
(Contmued from Page 359.)

'MICHAEL BOWMA\T, of - Tltchﬁeld—ﬁreet, St.
Mary le bone; s for a trufs for —thp prevennon and
cure of ruptures. Dated March 1, 1796.

. Lord WiLLiam Murrav; for the inveation
and difcovery of extra&.ipg ftarch from horfe-

-chefnuts. Dated March 8, 1796.

]OHN A'rxmson, of Harrington, near lecr-
pool ; for the appheanon of certain materials to
-make white paiat. Dated March' 8, 1796.

- ROBERTSON BUCHA.’NAN, of Rothfay, in the
IHle of Bute, Scotland; for a pump for raifing
‘water in various fituations. Dated March 8, 1796.

Rorert Sarmox, of Woburn; for an im-
provement in certain machines for weighing
_goods, &c. Dated March 8, 1796.

Major PraTT, of Run.nmg VVaters, Dur-
ham; for a certain compontxon to anfwer the
purpofe of mill-ftenes. Dated March 11, 1796.

WirLiam Woobns, of Urecnwich- for a hand-

,purnp for raifing water out of fhips, and other
~ places;;
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places ; by which a greater qhanhty of\watcr caﬂr
be raifed in lefs time than by any other pump'
.now in'ufe. Dated March 1715 1796

RicHARD VarrEy, o Bolton le Moors, Lan-
cafhire; for an improved method of carding, ro-
Ung, and fpinning. cetton, wool, &c Date'd
Ivfarch 1746 :

Jony GrEcory HaNcock, of Birmihghz-im,
for paper ornamented by emboffing and encha-
fing. Dated April 6, 1796.

Samuer GoprrEy, of Southwark ; for a ma-
-chiné to relieve the labour mmals in. draft or
burden.” Dated Apnl 6 1766,

WiLsiam Moo= crorT, of St. Mary le bone
for an improved and expeditious method of ma-
king horfe-fhoes, &c. Dated April 16, 1796.

Parrick: M[LI;ER, of Dalfwinton, North
Britain, Efquire ; for the invention of 2 veflel
on a new conftruétion, which draws lefs water
than any other veflel of the fame dim'enﬁans,
-which ca,n—xot foundcr at fea, and which is put in
.motion, in calms and light winds, ‘by a mcthod
never before pra&ued Dated May 3, 1 /96. &

END OF VOL. Wi,
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“YVor. VI, Kkk Bleaching,
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Bleaching“paper, patent for, - - - - 233
~“Blacks for fbips, patent for ap improvement in, = 93
Boats, patent for a machine for ‘ni'o&ing them, - 160

Boxes for awheel-carriages, patent for an'improvement in, 93
Braitlrwaite, My. Fobn. Patent for 'improv'emen:s in

finoke-jacks, : - - ST
Bramah, Mr. jofeph. Patent fora method of prodncmg
and applying power to machinery, = - 289
Brewing, patent for a new method, S 297
Bridges, patent for a new invention in conftru&ing them, 220
! patent for confiru@ting them of plate-iron, 361
Bucknall, Thomas Skip Dyot, Ejg. Obfervations on the
management of orchards, - - 97
Building, patent for a new method, - -F5 59260
Bullion, M.:de. On procuring faltpetre, and on makmg
gunpowder, - = - 49. 131
C ; .
Calcination, on the weight metals acquire by it, - 1389
Carals, machine for clearing them from weeds, - iT0Y
Canker of trees, remarks on, - - - © 104
Chain, defcription of one to ferve as a rope;, - - 241
Charcoal, obfervations on, v 3 2 131
its effects on honey, - - 6o
Chemanty M. Nicholas Dubois de. Patent for a compoﬁnon
for artificial teeth, =g Sgs s - 379
Clay, analyfis of a particular kind, - = 330
« Colours, on improving thofe ufed in painting, . -  344. 416
Copper ores, new method of aflaying, = - z 3%
patent for extradting the fulphur from poor ones, 386
Coffacks, their method of makiog gunpawder, - 136
Cotzon, patent for a method of rendering it more folid, 7
Crofs-bar lever, mexhod of uﬁng, < - 246

D Df/mmd, i
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.D fmml Mr. William. Patem for a method of tanning :
hndes:an@ fkms, Boco R = - 7
Dobfon, M. Henry. Defcription of a barn upon a new
conftro&ion, - - o 319

Donitherne, Mr. Nicolzs. Patent for a compofition called

) marine metal, = = - 2 308
E

Percifing the Juman body, patent for a machine for, - 88 -

<R

Fire-arms, patent for a new method of loading them, 239

— patent for an improvement in them, - 304

Flax, patent for a method of rendering it more folid, 7

Fordyce, George, M. D. New method of affaying copper

ores, - - 4 g 33
On the weight metals acquire by
being calcined, - = - 38¢

Forges, patent for an inflrament for moving them, 163

s,

Glafs of lead, patent for a fubftitute for, it 83
Grafiing, obfervations on, = e = 193
Gunpowder, obfervations on, S e 57- 133

Gymnaflicon, patent for a machine fo called, 5 83

H
Hair, patent for rendering it mate folid, = = oy

Haley, My. Charles. Patent for a marine timekeeper, 145
s Kkk 2 Haneork,
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Harncock,” Mr. William. Defcrxpuon of a metal rope or g'e
h chain, - - = 241
Harrow, defcription of one upon a new conftruction, 311
Hazely, Mr. Fofeph. Patent for extrating from vegetables |
an aftringent acid liquid, - - 21y
Hay, machine to be ufed in making it, Siimean o

Hazard, Mr. Sofich. Inftroftions for raifing potatoes, 408
Heat, thermometer for meafuring the higher degrees of it,; 255.

; . 324

Heip, patent for rendering it more folid, - 7
Honey, obfervations on, - - = 4260
* Horfe-/koes, patent for making, - - 157
Houfes, patent for building them in one entire mafs, 369
Hydraulic mackine, patent for, - - e T

Fordan, Mr. Fames. Patent for an invention in con-

ftruting bridges, aqueduds, &c. - 22q.
wE
Kzelingy My. James, Patent for a {ubititute for white-
lead, red-lead, &c. - = 83
Kelley, Mr. Williem. Defcription of an aécurate methed
of bevelling wheels, - e 106
Krnight, Thomas Andréw, £/ Obfervations on grafting
trees, - - = - 193
Edward, defeription of a harrow upon 2 new
conitruétion, - . - 311
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* Lead, white and red, patent for a fubftitute for, - 83
Lead ores, patent for extra&ting the fulp! ur from poor ones, 386
 Lever, defcription of one ufed with a weighing-engine, 81

—— arofs-bar, method of ufing, - - - 246
Long, Mr. Fokn. Patent for a new method of brewing,, 297
Lowitz, Mr. Obfervations on the nature of horey, 00
Lowndes, Mr. Francis. Patent for a machine for exerci- |
fing the human body, - s 88
M B
2Machinery, patent for producing and applying power to, 289
Manures,-on.their nature and aétion, - 202, 269
Malt-lignor; patent for a method of brewing it, - 297
Marine metal, patent for a compofition fo cailed, 308

Mztals, en the weicht they acquire by being calcined, 389
Middleton, Mr. Fokn. Account of a machine to be ofed

; in making hay, - - 27
Miller, Patrick, Efg. Patent for a veﬂ'el on a new con-
firu&ion, - - - 18
Mills, patent for an infirument for moving them, 163
Molina, The Chevalier de Betancourt. Machine for clearing
canals, &c. from weeds, = - - 167

Maorcroft, Mr. William. Patent for making hor[e-ihoes, &c.157
Morvegu, M. de. Oni 1mprovmg the colours ufed in paint-

ing, 5 = - 344 416
Mafs, remarks on, - S FA 103
N
- Nafb, Mr. j‘folm Patent for conﬂrn&mg bridges of plate-
iron, - - - - 361
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Opium, method of preparing ir, . = s
Orchards, on the management of, - s vl T
P

Painting, on improving the colours ufed therein, ~ 344. 4164
Paper, patent for bleaching it, = Sooay 2
Parmentier, M. On the nature and action of manures, 202. 269
{Patents granted fince the beginning of the year 1766,

lift of, - - A Brg st
- Pedometer, defcription of an improved one, - 249
Poidometer, patent for 2 machine fo called, - 73
Poplars, remarks on, - - - 52156
Poppies, method of preparing: opmm from them, <~ 4o1
Poratoes, inflru@ions for raifing them, - 408
Potts, Mr. Thomas. Patent for a machine for moving

boats, barges, &c. - - 160
Power, patent for producing and applying it to machmery, 289
Propeller, patent for an inftrument {o called, - 163
Paulleys for fhips blacks, patent for an improvement in, 93

R

Red-lead, patent for a fubftitute for, i - 83

Richardfin, Thomas, Efy. On planting wafte-lands, 119.175
Richmond, Mr. Jokn. Patent for the application of a prin-

ciple in hydraulics, - - 22
Rwer:, machine for clearing them from weeds, - 167
Roe, My« #illiam. Patent for extradting the fnlphur from

poor copper and lead ores, - 386

Roge, defcription of 2 metal one, - 2 241

S Salmon,
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Sa’mon, Mr. Robert. Patent for an improvement in weigh-
' ing-machines, - - : 73
Saltpet;e, on procuring and purifying it, - " 40. 131
on that found in vegetables, - 143
Sherfon, M. Robert.  Patent for a compofition called i
rine metal, - - - 308
Shiwers for fhips blocks, patent for an improvement in, 93
S:’Ié, patent for rendering it more folid, - 7 74
Swmith, Mr. Edward. Patent for a compofition called ma- |
rine metal, - - - 308 |
Smoke-Facks, patent for improvements in, AR i
Sparrery; patent for re rendennv it more folid, - 7
Sugar, remarks on, -A-Jf“"_.‘ R S e g
Sulphur, obfervations on, - ‘- by - 59
_ patent for extra@ting it from poor copper or lead |
ores, - - = - 386
T *®
Tanning hides and fkins, patent for, - - i
T aylor, M. Walter. Patent for an improvement in fhivers
- or pulleys for fhips blocks, - - 93
Teeth, patent for a compofition for artificial ones, ¥ 270
T&e;mommr, account of onesfor meafuring the higher de-
grees of heat, - - 2%5.324
Fimekecper, patent for a marine one =N R = 143
Trees, on grafting them, - - - - 193
Tugwell, Mr. Lewin. Defcription or an improved pe-
domezer, - b - = 249

V Pegetables,
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Ve gera&le:, on the faltpetre found in them, e 14 z
patent for extraéting an acid liquid from them, =fy
_[Tel: on a new conftruétion, patent for, e s
~ —— pacent for a machine for moving them, - = 160
W -
Walker, My. Henry.  Patent for bmldmg houfes, &c in
one mafs, - A% = 369
" Wafte-lands, on planting them, LAt T
Water, patent for a’machine for raifing it; - 22
' Vedgweod, M. Fefiak. - Thermometer for meafuring the
higher degrees of heat, - - sEsaug
#eeds, machine for clearing canals, &c. from them, 167
Weighing- machines, patent for an xmprovement My g3
Wheels, method of bevellmg them, - - 106
White-colours, experiments and obfervations on, 344416
White-lead, patent for a fubftitute for, =~ - L 82
Willews, tremarks on, - el 127
Hilfon, _‘7anm: Efg. Patent for an improvement in fire-
arms, e = =3 354
Wool, éafeut for rendering it more folid, - St
Wyndham, Mrs. Elizabeth. Method of ufing the crofs-
s harleyer; o sl s Thb . - ~ 226
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