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1. Specification of she ‘Patent granted to Tuo-
MAs BurcEess, of Weymouth-fircet, Partland-
. placey in the County .of Middlefex, Efy. for a
Method ivberéZy to produce a 1. 'ry Motion
. from ihe AGion of an’ alternate Movement, in any
* Direlion, effeled by a Steam—Engfne, or any
 other Machine. '
WITH A PLATE.

Dated June 9, 1789.
!

TO all to whom thefe ptefents fhall come, &c.
Now KNOW YE, AND THESE PRESENTS WIT-
NEss, that in compliance with the terms of the
faid laft mentioned provifo, in that behalf ex-

Yor. V. ’ B , - prefled,



2 Patent for a rotaty Motion

prefled, I the faid Thomas Burgefs have particu-
larly ‘defcribed and afcertained, and by thefe pre-
fents do particularly defcribe and afcértain, . the
nature of my faid invention, and in what manner
the fame is to be performed, in manner following ;
that is to fay, the rotary motion produced from
the a&ion of an alternate movement, by the me-
thod of my invention, and according to the new
principle which I have adopted, is brought about
by' means of an axis, and a moving collar there~
upon, with a pall, palls, or catches, affixed thereto,
or conneted therewith, and a counterpoife acting
on the fame; which apparatus I have invented and
put together. The annexed drawing, in perfpective,
(fee PL. L. Fig. 1.) exhibits an external view of the
mechanifm of my invention, when the alternate
movement is effected by a fteam-engine ; where C
refers to the collat, upon an axis which receives the
rotary motion. The reft of the perfpeétive drawing
ferves to fhew; by way of example, how the appara~
tus of my invention appéars externally, when con-
neced and worked with the lever of a fteam-engine,
viz. A the axis; C the faid collar; R the chain;

rope, or other flexiblé fubftance, applied round or

upon
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upon the coljar, and conneed with the moving
pawer and counterpoife; W the. weight of coun-
terpaife; F the fly. And, for performing my me-
thad of rotary motion, when it is t be effected by
means of any qther machine or maving power
than a fteam-engine, I diverfify the conftruction
and application of my apparatus, in fome {mall de-
gree, according to the fort of machiné, mechanifm,
or adting pawer, by which the firft acion thereon -
is to be effeed; neverthelefs, the aperation al- :
ways partakes of, ‘ax_ld is comprehended within,
the fame method ‘and principle. I now pro-
ceed to explain the internal confirution of my
. apparatus, as fuited to this example; and the pro-
file drawing therefore ferves to fhew the infide of
the fame apparatus; (which is only externally
viewed in the perfpective;) in which pro‘ﬁle the
infide of the faid collar C is reprefented, and a
pall or catch marked P is alfo reprefented, which
* moves upon a fixed pin, by whi¢h it is hung
in a, groove or cavity made for its reception in
the faid collar; and, in the faid proﬁlc, are
reprefented teeth or notches in the faid axis,
In the working of the machinery, the faid
pall or catch falls, by its own gravity, into the

B 3 | faid
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faid teeth or motches in the faid axis, when
ated upon by the moving power, forcing the’
" axis forwards, together and in union with the col-
Yar,and then the pall drops and flides back over
the teeth or notches, whilft the collar is in the aét
of being drawn backwards by the faid -counter-
poife. In the perfpeétive and profile drawings,
refpectively, I have introduced the figures of the
lever of a fteam-engine, the better to fhew ta the
eye- how “and whence my apparatus receives its
~ adtion, according to that example; and I have '
introduced a fly upon the axis, to thew how and
by what power the action is then continued. Thus
the rotafy motion produced by this method, in-
vented by me upon the principle which 1 have
adopted, being brought about by the action of an
alternate movement, continues its conftant and re-
gular n_abtibn and progrefs forwards, notwithftand -
ing the collar is returned back to its proper place
and pofition by the re-adtion of the counter-
poife; and thereby the collar is prepared to re-
ceive each repetition of the ftroke or impulfe of
the firft moving power, without impeding the ro-
tary motion of the axis, which axis continues all
along in the original rotary motion. In the puf-
' » ‘ fuing
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-fuing of this my method, and u; the conftru&tion
- of the apparatus and performing the operations of
. this invention, I fometimes ufe a leather, or other
- flexible ligature, inftead of a chain, or rope. The
:counterpoife may be effeéted by a fpring, or
-worm, or by any way that will, by counterpoife
~and re-ation, return the collar to receive the fuc-
~ceffive a&tion of the firft moving power. And.I
sfarther add, for defcribing and afcertaining the '
“nature of my faid im"ention? and the manner.in
~which it is to be performed, the following parti-
cular remarks and obiervations: viz. Upon an -
axis, to which fuch rotary metion is to be cor;;- ‘
municated for any purpofe, a collar is accurately
fitted; fo as to turn freely thereupon, and fo fe-
. cured on each ﬁde as to prevent its fliding ; round
which faid collar, a chain, rope, or other flexible
fubftance, is wound or placed; one end whereof
is carried and made faft to the lever of a fteam-
cngine, or to any other moving power which acts
by alternative motion, whether. perpendicuiar]y,
horizontally, or in any other direction; aud by
and upon the othér end thereof:a weioht is fuf-\
pended ; or a fpring or {prings, or other power, is
or
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or are applied‘the,retq,' or to the collar, by fome
fufficient means, according tq the nature of the
work ; which weight, {pring, or other power,
muft a& as a counterpoife, to draw the callar
back, in the interval between each firoke or im-
pulfe of the moving power; and twa or more ‘
fuch chains, ropes, or other flexible fubftances,
may be ufed to produce the fame effet; each of
them being, in fuch cafe, fixed by one of the
ends thereof to the faid collar, and the other ends,
refpectively, being aptly conneéted, one with the
moving powc'r, and the other with the counter-
poife. And to give the effect intended, of turn-
ing the axis round by means of the collar fo
acted upon, the pall or catch, palls or catches, or
other fimilar contrivance, is or are placed within
or upon, or otherwife conneéted with, the faid
collar; in fuch manner that one end or part of
every fuch pall, catch, or other contrivance, may,
~ at each fucceflive impulfe of the moving power,
moft readily fall, or be prefled into, and act upon,
_ teeth or notches, which muft be for that purpofe
cut im, or fixed upon, the axis; .over which faid
teeth or notches the faid palls, catches, or fuch
- " other
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other éontiivances, eafily and freely lidée back,
when the collar is di‘awn’bac'kwards by the coun-
terpoife. Thus, by the faid palls, catches, ot fuch
other’ contrivances, upon the teeth or x;otches, (or
by preflure alone ‘where the refiftance is but
fmall,) the axis is forced round W1th the collar"
by every alternate ftroke of the movmg power ;
but the palls, catches, or fuch othet contrivances,
being difengaged from the teeth or notches at
the inftant of fuch ftroke of theé moving power
being completed, the’ collar is then drawn back-
wards by thé counterpoife, and fo prepared to be
acted upon agaip with the whole force of the mo-
ving power in conftant fucceffion, as long as the
moving power is at work ; the motion of the axis
being, “during the whole time, continued forward
equally and uninterruptedly, by means of a fly or
fites thereto aptly annexed or applied, or other=
w1fe, as may be found convenient. And the
whole may be ftopped or fet in motion inftantly,
when the moving power, or counterpoife, is-in
any relative pofition, or at any point, either of
the ftroke or return of the alternate ‘motian, with-
out any jirk or fhaking; which is a benefit not at=
tamcd to in any of the' methods heretofore em-

2 . ployed
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ployed for gommunicéting a rotary from an alter-
nate motion. If it fhould, in any cafe; be found
more convenient to employ an inflexible beam or
. 1od to impel the collar, and therewith the axis,
forward, this may be accomplifhed by indenting
the rim of the faid collar, and alfo one fide of
fuch beam or rod, with teeth or notches fitted to
each other; in which cafe, the weight of fuch
beam or rod may itfelf be made. to a&t as a fuf-
ficient counterpoife to bring the collar back, fo as
to be duly aed upon by" the next fucceeding
ftroke ; but, in genei'al, a chain, or fome flexible
- fubftance, applied according to the above de-
fcription, will anfwer beft. -The application of
this rotary motion may be made, with the greateft
advantage, to the turning of any kind of mill-
work, for grinding, for rolling, for flatting, or
ﬂittihg, any kinds of metal, and for all other pur-
pofes to which mills are or can be applied ; alfo
for working tilt-hammers, or ftampers, in iron
works ; and for turning and boring of cahnon;
" as well as for all fmaller works upon fimilar_prin-
ciples; and, in fhort, for every fpecies of work
and manufactory to which mill-wofk, turners in-
ftruments, or any form of rotary motion, i;,’ or

hath
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hath been, or can be, applied. It would be end-
lefs to fhew every different form of application in
‘the way of example: but that example which I
have given, by the drawing and references, ferves |
to thew the true nature of my invention, and one
of the moft obvious manners in which it is to be
petformed. From that example, with the above
 illuftration, and the whole of my defcription, I
conceive that my method, and the principle
thcreof and apparatus adapted for producing the
rotary motion, in the way fpecxﬁed from the ac-
tion of an alternate movement, is afcertained; and
this my invention is to be ufed, as well in works of
the greateft magmtude, and reqmrmg the mighti-
‘eft frength, as in thofe requiring only moderate
firength, and even down to the working gi turner’s
lathe, or the moft trivial implement. The certain
advantages to the public, in this my methgd; will
be found by the eafe inathe performance of it, and
the effe& it has in 1ts operation ; and. by reafon
that the ‘r‘nechamfm may be made and kept in re-
pair at a comparatlvely fmall expence, and is
“worked without any fhakmg or jirking, which is
a merit not attained to in, or by means of, any
Vor. V. ’ c . - of
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of the methods heretofore invented for commu.
nicating a rotary motion from an alternate move-
ment. In witnefs whereof, &c.

ExPLANATION OF THE FIGURES,

(See Plate L)

Fig. 1, Perfpettive.

A. The axis.

C. The collar.

F. The fly.

L. The lever.

R. The rope.

W. The weight.

The Pall is feen only’in the profile,

Fig. 2, Profile.
'The fame letters refer to the fame parts in both

figures. . .
"The fide of the collar is here removed to thew

the pall P, and its application to the tecth of

notches in the axis.

II. N
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1. Specification of the Patent gramted to My.
Josuua GRrEEN, of the Parifb vof Ginfeley, in
the County of York ; for bis Method of confirutting
' mavigable Canals, without the Ufe or Neceffity of
Lacks, whereby moft of the Objections to, and In-
conveniencies ars, f ing from, Canals are ﬁﬂualb

- removed.

Dated June 18, 1793.

T 0 4l to whom thefe prefents fhall come, &c.
Now kNow YE that, in compliance: with - the
faid provifo, I the faid Jofhua Green do hereby
declare, that mjr faid invention is defcribed in
manner follbwing; that 1s to fay, the nature and
method of my invention is by inclined - piane,
wheel, balance, veflels, and levers, of a p‘artiCu-'
lar confiruction. Firft, Suppofe a particular rife,
as.for inftance, about thlrty feet, which is about
equal to the rife of four common locks; T propofe
to overcome that difficulty, .without locks or lofs
of water, by inclined planes, &c.’ Let two principal
Ca2 ones
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ones be erected, of good ftone or brick materials,
eight or ten times the length of the perpendicular
or angle of elevation, the longer the inclined
planes the lefs ftrefs will lie upon the ropes and.
other machinery hereafter defcribed ; but upon
the faid inclined planes muft be laid and fixed a
frame of wood, fuppofe of half er quarter deal
balks, and, to prevent fri¢tion as much as may
be, the top fide of faid wood fhould be covered
or thod with forged or caft iron. A third inclined
plane, about two thirds the length of the other,
to be betwixt the other two aforementioned, for an
ufe hereafter defcribed. Secondly, The commer-
cial boats I propofe to be about thirty or thisty-
five feet long, feven feet wide, and to draw be-
twixt four and five feet water, which I apprehend
will contain about twenty tons of burden. One
veflel I propofe to afcend up one inclined plane,
as the other defcends upon carriages hereafter de-
fcribed ; then it is fuppofed that one commercial
boat draws up the other, excepting the fri&ion,
which will be eafily overcome by the machinery
~ hereafter defcribed.  Thirdly, I fhall next de~
feribe the carriages, or what I call cradles, to

' A ~ contain
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contain the faid commercial boats, which I con-
ceive to be the moft difficult part of the appara-
tus, and alfo the moft ingenious. 'Then fuppﬁfe
four beams, or half deal balks, joined or framed
together for the two fides, of fufficient width' for
~ the veffels to flip in and out when in the Watel;;
on which account the faid frame or carriage is to
_be open at each end, -joined togethe; at the bot-
tom. by three or four crofs timbers, and good
timber knees at each corner and joint, fuch as
boat-builders are accuftomed to ufe. And, that
the faid boat or veffel mé,y ride as eafy as in wa-
tér, when in the faid cradle, the bottom frame is
to be corded, like a poor man’s bed, with rope
about inch diameter,” and about one hundred and
twenty yards long; the eyes or holes the faid rope '
paffes through are to be eafy, and as free from frie-
tion as poffible, that the rope or cord may draw
from end to end, then all parts of faid rope will
have equal bearing: it is alfo meant that the faid
cording is to be above the timbers that join the
bottom part of faid cradles. Four or more firong -
whﬁels, either of caft metal, or firong ath plank
about four feet diameter, are to be added to.this
faid
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faid cradle-frame; I think the latter, viz. afh
plank, is fafer to truft to, about nine inches
thick at the centre, and about five inches thick at
the rim or periphery, the fole of which rim is to
be thod with fogged or caft iron. Now comes the
difficulty of axleing thefe wheels, confiftent with
firength and convenience; for, if the axletrees
went over the vefel, it would be inconvenient to
the loading, as wool-packs, &c. and if under the
veflel, the burden being fo much above the centre
of gravity would endanger overfetting ; alfo axles
{o long would require to be of enormous ftrength ;
which difficulties to obviate, I propofe what I call
a falfe rung, beam, or half balk, of timber, well
bolted and joined to the upright timbers of each
of the outfides of the frame or cradle, but at fuch
diftance from the faid outfide frames as will ad-
mit the wheels above defcribed within the faid
falfe rung; then each wheel will have its own
axis of iron, about three inches diameter, and
- only eighteen inches long. I recommend that the

axles be faft in the wheels, and turn round with
' them, which I apprehend will caufe the machine

~ to mpve more fteady. Fourthly, I fhall next de-

2 : ~ {cribe
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without the Ufe or Necqﬁz{y of Locks: a3

fcribe the principal lever or regulating wheel,
‘ W.hiéh I propofe to be twenty feet diameter, with
fhott levers or hand-fpokes, fixed upon each
fide of the periphery or fellies of faid wheel, three
feet long, which will be equal to a lever of thir-
teen feet. The faid wheel will hang vertically,
being well fixed on the middle or centre of a
beam about thirty fect long, and fay about twentj
inches dlameter, which muft at each end with its
gudgeons, reft upon two firong frames of wood,
elevated by their legs to a proper height on each
fide of the upper canal, about thirty feet on the
canal. And, if it be thought too long betwixt the
two extremities or fulcrums, other two fulcrums
may be raifed on each fide of the vertical wheel ;
that part of the beam or axis moving upon thefe
fulcrums being ribbed with fteel ribs, and moving
‘ upoxi braffes, after the manner of an old-fathioned
windmill. The ufe of this beam or axis is for two
pair of ropes to wind or coil upon, faftencd to the
carriage or cradle of each boat, the one pair of
ropes on the upper fide of the axis, and the other
pair on the under fide; and, to keep the faid
ropes parallel, one of the ropes of each pair muft
be
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be fo fixed by a fcrew, or fome other device, as that
it can be eafily lengthened or fhortened. In my
models I have tried with ‘one rope, but could not
make it anfwer fo well as two; I alfo think two
ftronger than one, and fafer to truft to; I fuppofe
the ropes, being made of the beft hemp, need not
be much above inch diameter. The ufe of the
lever wheel is to regulate, by either affifting and
quickening the motion by the thort levers or hand-
fpokes; and, for retarding, a brake may be fixed
upon the face or fide of the f{aid wheel, after the
manner of a windmill-brake. Fifthly, The third
inclined plane, the ufe of which is to affift the
veflels going in and out of the upper canal; for,
whatever the elevation propofed to be raifed at
one operation be, four or five feet will be loft in
délivering the veflel or boat into the upper camal ;
for, the afcending veflel, having arrived at the top
of its inclined plane, is landed on to a flat, but
rather inclined towards the upper canal, and, to
get fafely launched into the upper canal, it muft
defcend down an inclined plane into the water at
the upper canal; but, to prevent it defcending
too precipitately, a ﬁngle rope 1s fixed or hung to

S : the
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"the hind part of the cradle, the other end of faid -

rope bemg coxled and faftened on an axis, on
which axis or beam is fixed another lever wheel,
‘but need not be fo big as the other already de-
feribed ; from which axis alfo goes another rope,
or couple of ropes, joined to a carriage or veffel
“with four wheels,vat the bottom of the tbird in-
clined plane ; and, by its afcent up faid third in-
' "clin'ed plane, it fuccours or lets down the com-
mercial boat into the upper canal ; and, by its de-
fcent down faid third inclined plane, it affifts in
getting'a commercial vefTel out of the upper canal
“on to the head of it$ inclined piane; at the, fame
time it is fuppofed ‘that a commercial boat is
coming out of the lower canal ; in which lower
canal there is no diﬁiculty, for, the carriage or
" cradle bemg made fpecnﬁcally heavier than’ water,
the boat when let loofe will naturally float out of
the carriage, either in the lower canal or upper,
‘being made deeper of ‘water at thofe places for
. that. purpofe. It would be. well to have a fpare
veflel or two ready loaded with wafer, or any
other materials, in-cafe of an alternate courfe not
.being: kept up by commercial boats. But a more
VoL. V D ' fimple
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fimple and cheap method (but not fo expeditious)
may be practifed as follows ; fuppofe only one in-
clined plane, as defcribed in the firft article, and
two lever wheels, as before defcribed, only the
beam or axis need not be above twelve feet long
and about fifteen inches diameter, and the in-
_clined plane twelve times the length of the ele-
vation, which will reduce the burden, (fay
“twenty-four tons,) to two tons or forty hundred
weight; and the lever wheels and hand-fpokes,
being above eighteen times the diameter of the
.axis, reduce the forty hundred to little more than
two hundred, except the fri¢tion, which will not
amount to one tenth more upon a fingle machine,
if properly executed. Suppofe the elevation to

‘be overcome be twenty-four feet, then the in- |
clined plane would be two hundred and eighty-
_eight feet, which would take about feventy-two
revoiutions of the great wheel, which I apprehend
the weight or power of three men would work up
in about half an hour, but fuppofe fhree—quartcrs
of an hour. I add no more, b@t, in witnefs

whereof, &c.
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i 1. Spetvz:ﬁcaiionjzy‘ the Patent granted to Mr. Tro-
Mmas CHEsTON, of Birmingham, in the County of
Warwick, Plater ;" for bis Invention of making
elaftic Spring-Buckles, and Spurs, in Goldy Sitver,
&e. and alfo in otber Metals, or mixed Metals, to
be plated with Gold and Silver.

« Dated July 1, 1786,

T 0 all to whom thefe prefents fhall come, &c.
Now KNOW YE' that, in compliance with
the faid provifo, I the faid Thomas Chefton do
hereby declare, that my faid invention of making
elaftic fpring-buckles, and fpurs, in gold, filver,
iron, fteel, copper, pmchbeck or other mixed
metals, and alfo in iron, fteel,’ copper, and other
metals, or mixed metals, to be plated with gold
and filver, is performed in the following manner ;
that is to fay, I take gold, filver, iron, fieel,
copper, brafs, pinchbeck, or any metals, or
~ Da mixed -
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mixed méta]s; orl take iron, fteel, copper, brafs,
pinchbeck, or any metals, or mixed metals,
plated, or to be plated, with gold or filver; v;/hich h
I either forge, ftrike, cut out, roll, file, or grind,
into different forms and fizes, for buckles, fpurs,
fhanks of fpurs, and {prings for fpur-necks; which
procefs is performed by placing the metal on an
anvil, die, or fteady, and by ftriking it repeat-
edl& with a hammer in my hand ; or by a ham-
mer or tool placed between two fupporté ftanding
perpendicular,” which is commenly called a ftamp
or prefs ; then, by fixing a cord, chain, or fly,
or any thing which will force the faid hammer
up, foas to give force to firike - or fqueeze down
the fame fufficiently to give the form' of. either
-buckles, fpurs, the fhanks of fpurs, or fprings.
for fpur-necks; which force or preflure, being
repeated, renders the article elaftic or fpringy, if
the metal is not foftened by fire. I alfe' take
gold, filyer, iron, fteel, copper, pinchbeck, or
"any metal, or mixed metals, or iron, fteel, ct:;pe
per, brafs," pinchbeck, or any metal or mixed
metals, plated, .or fo be plated,” with gold and '
- | : T filver,
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filver, and place them between two roufid bodies
~ of iron or fteel, either plain, or on which is funk -
or engraved the forms of buckles, {purs, fhank-
parts of fpurs, or {prings for fpur-necks ; and, on
-pafling the metals through thofe two round bodies,
~ (which is commonly called rolling,) the forms of
buckles, fpurs, thanks of {purs, and {prings for
. fpur-necks, are given; and, by repeatedly paffing
or {queezing the metals or mixed metals, plated
or to be plated, through the round bodies above
mentioned, or by any other mode of preflure, the
fame become elaftic, if not previoufly foftened by
fire, ‘but fteel in particular. After I have -either
' forged, flattened, cut out, rolled, ground,'r or
filed it into the forms of buckles, fpurs, fhanks
of fpurs, or fprings foi fpur-necks, T turn the
bridge or middle part of the buckle towards the
under fide; and L rivet, fcrew, or dovetail, or
brafe, any folid or hollow body, or bridge, on
the middle or centre of the bucklcs, for the pur-
" pofe of affixing or putting to (if neceflary) a chape
and tongue. I then fet or bend the buckle, (either
before or after I have fo affixed the bridge,) and

' alfo

o
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alfo the fpurs, thanks of -fpurs, and fprings for
fpur-necks, in or near the form they are generally
worn in, and put them into an oven, ftove, or
any place heated by fire, till they become red hot,
or nearly fo. Ithen put them into any fort of
liquid, (but oil, water, turpentine, butter, greafe,
with the addition of falt, are found to anfwer
the purpofe beft,), whereby they become or are
made hard. I then temper them, either by bla-
'zing the oil, turpentine, butter, or greafe, which
will of courfe hang upon them from the procefs
of hardening, or by any gradual or regular heat;
(taking care not to render them too foft;) by
which means of hardening and tempering, the
buckles, fpurs, fhanks of {purs, and {prings for
{pur-necks, ‘become elaftic. I alfo take of any
of the aforefaid metals or mixed metals, and
either forge, firike, roll, grind, cut out, or file
them into the forms of necks of fpurs, which
necks I affix or put to the thank or heel pai't of
the fpur, either by riveting, {crewing, or folder-
'ing, the fame. I alfo make elaftic {prings by any
or either of the means aforeiaid, which fprings I

inlay,
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inlay, put to, in, or upon, any parts of the necks
or ‘bnevaﬂ:—pa,rts of fpurs ; and which fprings receive
an elaftic motion from any preflure againfi: caps
or bbxes, which I affix to fpur-necks or breaft-
parts of fpurs, by means of pins, fcrews, rivets
- or dovetails, or by foldeting; which caps or
boxes move upwards, downwards, obliquely, or
~ horizontally, and thereby expofe the rowel or
| pricking part of the fpurs,” and, on the preflure
ccaﬁng; recover their former fituation by the
means of the faid elaftic fprings ; and which caps; '
or boxes, may be taken off, or put to the necks
of fpurs, at the option of the wearer. In witnefs
whereof, &c. '
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IV. Specification of the Patent granted to Mr. James.
EwmErsoN, sf the Parifb of Bitton, in the County
of Glocefier, Brafs and Spelter maker ; for bis In-
uemtion of ma&ing.Braj: with Copper and Spelter,

Deted July 13, 1791.-—Term‘cxpired.

"T°0 all to whom thefe prefents fhall come, &c.
Now xvow YE that, in compliance with the
faid provifo, I the faid James Emerfon do hereby
declare, that my faid invention of making brafs
vwi,th copper and {pelter is performed in manner
following ; that is to fay, -I take fpelter in ingots,
.and melt them down in an i,ron boiler ; I then run
the melted {pelter through a ladle with holes in it
fixed over a tub of cold watef, by which means the
fpelter 1s granulated or ftholed, and is then fit for
making brafs on my plan. I then mix about fifty-
four pounds of copper fhot, about ten pounds of
calcined calamine ground fine, and about one buthel
of ground charcoal, together; I then put into a
: ‘ ’ cafting- .
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cafting-pot a handful of this mixture, and upon
it I put about three pounds of the tholed fpelter;
I then fill up the pot with the faid mixture of
copper fhot, .calcined calamine, and ground char-
- coal. In the fame manner I fill eight other pots ;
fo that ﬁfty-four pounds of copper fhot, twenty-
- feven pounds of fheled {pelter, about ten pounds- -
of calcined calamine, and about one bufhel of
ground charcoa]; make a charge for one furnace,
_containing nine pots for making brafs on my plan.
My chief reafon for ufing this {mall qilantity\ of
calamine in the procefs, is more for confining the.
, fpelter by its weight, than for the fake of the
increafe arifing from it, and I have frequent-
ly omitted the calan‘une in the procefs. The
pots, being fo filled, are refpectively put into a
farnace, and about twelve houfs complete the
procefs; and from this charge I have, on an
average, eighty-twa pounds of pure fine brafs, fit |
for making ingots, or cafting plates for making
brafs battery wire, or brafs latten, and my brafs
~fo made, as aforefaid, is of fuperior quality to any
brals made from copper and calamine. In wit-
nefs whereof, &c. : '
Vor.V. E V.
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' V’V. Defeription of an improved Printing-Prefs
invented by Mr. Joserr RipLEyY,

WITH A PLATE.

From the TransactioNs of the Socigry for
the Encouragement of ArTs, MaNUFAc~
TurEs, and COMMERCE. '

A Bounty of Forty Guineas was voted to M,
: Ripiriy for this Invention.

THE head of the ;;refs is the chief objet of
“this improvement, from which the fcrew hitherto
in general ufe is taken away, and a perpendicular
bar of fteel, with a conical end, lodged in a
cup on the platen, fubftituted in its ftead, The
purchafe is obtained by means of a fpindle paffing .
| vthrough each fide of the prefs, near the bar, to
which it is attached by three chains; the two
guter ones fervma to pull down the bar and

platen,
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platen, and the middle one to raife or rct\;ovcr
- them again. To one end of this fpindlé a lever
or handle, about two feet long, is fixed, which,

by means of the two chains, pulls down the pla-
ten with any force required : at the other end of
the fpindle is alfo another lever, with a weight
a&ing as a fly; which weight may be fixed, by
" means of holes in the lever, at fuch diftance from
the centre as may. be judged neceffary, according

to the work to be done.

¢
t

Descrivrion or t8E Freumss.

(See Plate II, itt which Fig. 1 and 2 reprefent
a front and fide view of the prefs, with the fame
letters of reference to both.)

"AA. Two ftrong perpetidicular chceks, Jomed
together by three crofs pieces. '
B. The upper crofs-piece, or head-piece; it fuf:
tains the preffure by the two ftays C€ being
firmly {crewed to the head-piece; and having at
the ends two flit collars to receive the fpindle D,
which is governed by the lever or handle E, twe
E a | feet
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feet Iong; by which the purchafe is obtained, and
which may be affifted, if required, by the other le-
“xer F, with a movable weight, on the other fide of
the prefs ; this weight only becomes ufeful when
power and difpatch are the leading objeéts. A
weight of lead, W, hangs by a cord over a pulley
fixed on the axis at the bottom of the lever F,
ferving to affift the return of the lever when the
platen rifes. The fpindle D is made broader in the
middle than at the ends; the fpindle and the up-
right bar G are conneced by three chains H HH,
two of which afford the pull, and the other rein-
ftates the bar and platen. Of thefe chains, one is
‘bolted by one end to the lower ‘part of the bar, fo
as to admit the other two, one on each fide, length-
wife of the bar ; and the other end of the chain is
brought over the middle-of the broad part of the
fpindle, and fcrewed through the bottom, fo as to
afford an opportunity of adjufting the chain'; the
two outer chains being, by means of a fiwivel, ex-
tended wide enough to admit the centre one be-
tween them. A firong bolt muft pafs through the
middle of the fwivel and the ﬁpp'ef part of the
E ~ bar;
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Bax"‘ and, being ftayed faft on the back of the bar,
by a nut or forelock, ‘the other two ends of the
chains muft be brought under the broad part of
- the fpindle, one on each fide the fingle chain, and

fcrewed to the bottom, as before mentioned. A -
hotch is made in the middle of the fpindle, in
" order to receive the three chains, and thereby ob-
tain a great purchafe. The upper part of the bar
G is.inclofed,-and works in& collar in the middle
of the head-piece B; the middle of the bar paffes
by the fpindle, to which it is coupled by the-afore-
fail chains; and the lower end is conveyed through .
another collar fixed in the middle of the fhelf I.
The cone at the lower extremity is lodged in a
" fteel cup K, fcrewed on the middle of the plafcn L.
The platen is fufpended by four fprings, branching
out from the bar, above the fhelf 1, with a hole
at each of their ends, in order to receive the tops
of the four pillars MM, on which male fcrews are ’
. cut: the bafes of thefe pillars are fixed on the
* platen, near the four corners. By nuts, properly
applied to the fcrews above the {prings, the work-
" men are enabled to adjuft the platen fo that it

4 I " comes
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comes down pariiicl to the ftone, and form of let-
ters lant thereon.

N NN the body or frame of the prefs.

V the lower crofs-piece or main-brace, which
adts againft the head, betwecen which are the
ribs O O, the coftin S, and the form of letters;
and upon that the paper, tympans T, and fritket
U, &c.

The ribs, OO, lie acrofs the main-brace. v,
and extend beyond the two ends of the frame, to
which they are ftrongly fcrewed. Two long bars of
1ron, faftened to the ribs, bear on them the coffin ;
to the bottom of which fix pieces of hollow irom
are firmly fixed, well fitted and ground fmooth,
in order to procure an cafy traverfe, by a gentle
motion of the rounce P, fixed on the end of the
1pit Q, on which is put a double pulley R, with
two ftraps made faft thereto, one at each end; the
other ends of the ftraps are attached ‘one to each
end of the coffin S, to convey it with accuracy to
the defired place *. In the coffin is placcd a po-

* No work with this prefs requires more than ene pull,

lithed
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lithed ftone, forming a flat furface with the verge
of the coffin; it has likewife joined to it, by means
of two hinges, the tympan T'; which, in perform-
ing the work of printing, is, as ufual, firft under-
laid with parchment, on that two flannels are laid,
over them the upper tympan, with a parchment,
as before; then U, a thin frame of iron, the fize
of the tympans, called the frifket, on which is

_ faftened a piece of paper, cut out in the form of

the pages impofed, in order to keep the fheet in
ptinting'clean,' and in its proper place.
In order that the ftays CC, the fpindle D,

-and the chains H H H, with a part of the bar, may
" be more diftinétly feen, they are fthewn on a

Jarger feale, at Fig. 3.

VI
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VL. Defeription of a felf-moving or fentinel Regifter;
invented by Mr. WiLL1AM HENRY.

-

WITH A PLATE.

From the TrRANsAcTIONS of the AMERICAN
PriLosoPHICAL SocCIETY.

THE machine confifts of the following parts. '

A. (Plate III. Fig. 1.) A door or common re-
gifter, applied in the flue of a furnace. The door-
is fitted in a frame, and made to flide eafily up °
and down. o ) -

B. A balance or beam, moving on a centre.
Its twd arms are of unequal lengths, the longer
exceeding the fhorter in the proportion of two to
one: the extremity of each arm is formed into a
fégment of a circle, whofe radius is equal in
length to each refpective arm. Thefe fegments
muft be equal to the greateft rife or fall of each

' ‘'end of the balance when in ufe.
The
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The length of the whole beam or balance muft
be regulated by the fituation of the regifter A, and
. the copper veflel C, hercafter mentioned.

C.- A copper veflel, about thirteen inches dia-
meter, and ten inches deep, with a double bottom
and ‘fides, which are placed about an inch and a
- half apart from each other, leaving g fpace ‘be-"
tween to contain air. The top or cover 'is brazed
on, and the whole made airétight ThfouOh the
top is inferted a brafs cock, and alfo a brafs or
copper cylmder, open at both ends, about two -
inches and a quarter in dxameter, and two fcet
long 3 fe fixed as to rife fourteen inches dbo{re 'the
"~ top, and to reach near to the bottom of thc
veflel. ,

" Through the fide of the innermoi’c veflel, neat
the top, are fome holes made, whereby the air in
the .cavity between the two bottoms and fides
may communicate with the air in the infide of
‘the veflel. v v

D. A phial, two ‘inches diameter, and feven
inches deep, corked and fealed, with a hook
fixed in the cork, by which the i)hial is fuf-
pended. . ;
© Vor.V. F Thefe
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Thefe are the principal parts of the machine, -
which are to be applied as follows. -

‘From the Turface let there be 2 hofizontal flue,
of a convenient length,
~ In the walls of the flue, the frame, in which-
the regifter flides, is fixed perpendicularly, fo
that when the regifter is down, the flue is clofed ;
when the regifter is drawn up, the flue 1s opened ;
and, the higher it is raifed, the miore is the paflage

* of the fire emlarged.

To the fhorter end of the balance, which is
fupported on a proper falcrum, at a convenient
height, the regifter is fufpended by a chain and a
rod; the chain is juft long enough to wind over
the fegment of the circle, at the end of the beam,
The regifter is made fo heavy as to defcend by its
own weight.

At the diftance of two, three, or more, feet frony
the regifter, and on the flue of jthe furface, the
copper veflel C is fixed, fo as to receive heat
from the heat paffing through the flue. The end
of the longeft arm of the balance extends direétly
over the cylinder fixed in the copper; and to it
the phial D is fufpended, vfo as to hang within

2 ' the
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the tube, and by fuch a length of chain and rod

‘as will allow it to be about two or three inches
immerfed ¥ the tube, when the balance is in

equilibrio. On the fame end of the beam on .

which the phial is fufpended, a weight is hung,
fufficient, with the weight of the phial, to over-

balance the regifter, and raife it, and confequently

opch the flue. When the flue is opened to a due

~degree, the regifter is held in that fituation, until
fo much water is poured into the copper, through

the cock, as will fill one third of the veffel ; then

thut the cock, and pour water into the cylinder,

until it rifes high enough to float the phial. By

* pouring water into the cylinder, the air in the
veffel is comprefled; and, finding no way .to
efcape, as the veflel is air-tight, ‘it refifts the wa-
ter, and prevents its occupying the whole fpace ;
and therefore the upper part of the veffel i s ap-
parently empty. The phial is loaded with fhot,
" fo that it will fwim about onc third above the
water. When the water rifes in the -tube, the
phial rifes with it, in which cafe the regifter A
is fo balanced that it defcends, and clofes the

. flue.

N

Fa After
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After this defcnptlon, the prmcxplcs on which
the fentinel regifter a&s muft be obvious to
every perfon acquainted with the elafticity of the
air, and that this elafticity is increafed by heat.
For, when the fire in the furnace is increafed, the
degree of heat in the flue is alfo increafed; this
increafes the elafticity of the air cont;ined be-
tween the double bottom and fides of the copper,
and confequently of that which occupies the fpace
above the water, as there is a communication by
means of the holes already defcribed. The elafti-
city of the air being mcrcafed, it expands, and
by its expanfion forces the w ater up the tube ; the
water, being raifed, carries the phial with it,
: whevreupon the regifter preponderating deﬁ:ends,
clofes the flue, and, by leflening the draught of

the chimney or flue, deadens or checks the fire

| in the ‘furhacc, By this means again the leat in
the flue is diminifhed, the air in the cavity be-
comes cooler, and confequently lefs elaftic ; where-
upon the water defcends in the tube, and with it
the phial to its ﬁationary point. By the defcent
of the phlal the reglﬁer is raifed, and opens the
flue ; by which means it ﬁands as a fentmel
OVCI'
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over the fire, and preferves an equal degree of .
heat. -t \
That this will be the effe® of the machine I
can atteft, having ufed. it for more than a year. -
It is fubmitted to the curious, whether this
machine might not be ufefully applied; firft, to
regulate the heat of chymical and alchymical fur-
naces, where long digeftions, and an uniform
degree of heat, are required; fecondly, in the
' making of fteel, 'and in burning of Porcelain~
ware, in which a due regulation of the fire is of
great importance ; thirdly, in gréen or hot hopfeé,
and in.apar,tments for‘hat'c—hing chickens‘accofding-
to the Egyptian method. ‘With a little alteration
it might be applied to. the purpofe of opening
‘doors, windows, and other pafiages, for a draught
of air, and thereby preferve:a due temperdture
of the air in hofpitals, &c. '

VIL
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VIL. Account of @ Machine for pumping Veffels at Sea,
without the Labour of Men. By Mr. Rlcn.uu)
WeLLs.

WITH A PLATE.

~ From the TRANSACTIONS of the AMERICAN
~ PH1LOBOPHICAL SQCIETY.

W HEN a veffel at fea fpringys a leak which can-
not be difcovered, inftead of exhaufting the crew
with continual working at the pumps; they may
- form, with very little trouble, a machine to dif-
charge the water, which will work itfelf, without -
any affiftance from the hands on-board.

Let a fpar, or fpare top-maft, be cut to the length
of eight or ten feet, or more, according to the fize
of the veffel ; mortice four holes through the
thickeft end, through which run four oars, fixing
them tight, cxa&ly in the middle; to the four
handlcs of the oars, pail on four blades, (made of

’ ﬁavcs,)
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ftaves,) the fize of the other ends, which will formi
a very good water-wheel, if the oars are firong,
Then fix into the oppofite ends.what is commonly
called a crank ; the iron handle of a grindfone
will fuit extremely well ; 'if that is not to be had,
any ftrong bar of iren may be bent into that form,
wedging it tight, to preve\nt its twiting round,
Then nail up a new pair of chaps on the fore parg
of the pump for a new handle to be fixed im,
which will point with its outer end to the bow of
the veffel ; this handle will be fhort on the out-
fide, but as long on the infide as the diameter of
the bore of the pump wilk admit, in order that
the fpear may be plunged the deeper, and of
courfe make the longer ftroke. The handle muft
be long enough to have a flit fawed up it, fuffi-
cient to admit a ftave edge-ways, which muft be
faftened with a fireng or iron' pin, on which if
. may work ; the lower end of the flave muft be .
“bored, to admit the round end of the erank. Then
- fix the fhaft with the éars (or arins) over the guny
wale on two crotches; one fpiked to the gun-
wale, and the other near the pump; cutting in
the fhaft a circular not¢h, as well to make it run

eafier,
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eafier, by leflening the friction, as to keep the
whole fteady. A bolt muft be fixed in each
crotch, clofe over the fhaft, to keep it from
rifing ; as'foon as the wheel touches the water, it
will turn round, and the crank, by means of the
‘flave fixed on its end, will work the handle of the |
pump. If the bore be four inches, and the pifton
or {pear moves eighteen inches at a ftroke, it will
difcharge 220 cubic inclies of water ; and, admit-
ting the arms of the wheel to be fix feet from the
centre, it will turn round about 146 times in a
mile, or 730 times in an hour, when the thip
fails five knots, which is cqual to nine hogtheads.
If the furface of the water in tl-c hold be fifteen
feet from the nozzle of the pump, a man can
raife in an hour, with common working, about
thirty-eigl{t hogtheads ; this far exceeds the
work performed by the wheel, but the calcula-
" tion is made on pumps of the common fize; I
woild- therefore propofe that all vefftls fhould
carry larger pumps, the advanrage of whlch will
appear from the following table.

[ : i A 4-inch '
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l

“A’g-inch bore will difcharge per hour, failing

at the rate of five knots, 9 Hogtheads.
5-ihch, - - 144 ditto,
6-ditto, - . - 20% ditto.
»-ditto, - . 281 ditto.
8-ditto, - - 37 ditto.

Hence we find that a pump of eight inches
bore will difcharge, with the wheel, nearly the
’ fame quantlty ‘that’ a’man common]y raifes. If

- both pumps be fet to work by the crank, double

. the quantity, or 74 hogtheads will be dlfcharged
but if a cog-wheel, of about three feet ten
inches, with 51 cogs, be fixed on the end of the
fhaft or axis, and the crank be pafled 'through a
trundle or lantern wheel, of about two feet di~
amctcr, Wlth thirteen rounds, to work W1th the
axis parallel to the deck, and fixed to the pumps, .
in the manner ufed by brewers and dlfhllers, thc'v
crank will make about four turns to one Tevo' -
tion of the great wheel and of courfe deliver 296
hogfheads per ‘hour; yet, as the reﬁﬁance ‘made
by the pumps wﬂl in fome meafure, 1mpede the
motion of the wheel it will not-turn at the rate

VoL V. G of
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of 730 times in an hour ; for which fuppofe a de-
duétion of one third, which is certainly a great
allowance, the quantity then difcharged per hour
is about 200 hogtheads, which is more than equal
to the éonﬁant work of five men ; thus, if a veffel,
failing at the rate of 5 knots, delivers 200 hogf-
heads per hour, equzil to five mens work,

6 knots is 240, = = equal to 6 ditto.
7 knots 280, =~ - - equal to 7 ditto.
8 knots 320, - - equal to 8 ditto,

T am aware of many objections that will be
fuggefted. In the firft place it will be faid, that
pumps of eight inches bore will be too large to
" be worked by the firength of men, when the

wheel cannot be applied. 1 anfwer, that no more

force is required to difcharge a gallon of water

at a ftroke from an eight-inch bore, than from

a four-inch bore; as the thort end of the lever or

handle to the eight-inch bore, need not be above

q;‘quarter part the length of the four-inch, which

will give a purchafe to the failor at the lohg end

of the lever, fufficient to raife the pifton or fpear

a quarter

-/



, Jor pumping Ve[fels at Sea. 18
a quarter the.lieight of what is requifed in a four-
inch bore ; for, a pifton moving three inches in an

eight-inch bore, and twelve inches in a four-inch

bore, will deliver juft about the fame quantity of

water. It will be farther objected, that in ftormy
weather, when veffels generally make the moft
water, the wheel could not be'put c;vqrboardfi I
own there is fome force in this objetion, but ifa
remedy is beneficial 'in fome cafes, though not
: adequ&te in all, it ought not to be totally rejected.
Many. leaks happen at fea in moderate weather ;
and even thofe which are occafioned by damagc
in a ftorm often continue when the waves are
abated. Sailors are freq,uently unhappxly wathed
overboard, and poﬁibly thofe who may have fur-
vived the ftorm are too few, and too weak, to
keep the thip clear of water, and perform the
other neceflary dqties on-board; in fuch cafes
" this machine would be evidently ufeful. It may
alfo be urged, that the wind at fuch time may
be fo much a hegd, that the thip cannot make
way enough th;ough the water to work the
pumps; to which I reply, that when life is in
danger, and death ftares the affrighted crew in
S G2 the
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the face, the port of deftination is not.to be con~
fidered, but the veflel muft be fteercd for that
fhore which beft fuits the working of the pumps,
and keeping hér above water.

I would therefore propofe, tllat every vefle)
thould not only have pumps of elght-mches bore,
'but be provided with a fhaft, crank, and proper
wheels, which might eafily be ftowed away in
lxttle room, as the paddics of the' water-whee]
mzy be unfhipped ; and the whole may be pro-
cured at a {mall gxpénc,e.

REFERENCES,
' (Sce Plate III. Fig. 2.)

A. Top—maﬁ, or thaft of the wheel. BB. Oars
or arms of the wheel. C. Crank. 'D. Pump,
EE. Props on the deck, to fupport the fhaft,
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VIIL Experiments and Obfervations to invefligate the

-Nature of a Kind of Steel, manufactured at Bom-
- bay, and tkere called W ootz ; with Remarks on the
. Preperties and Compofition of the different Stqtes
. of Iran. By GeoreE Prarson, M: D. F.R.S.

From the TraNsacTIONs of the RovaL SocieTy
of LoNDoON. '

§. 1.’

DOCTOR Scott, of Bombay,. in a letter to Sir /
Jofeph Banks, P.R.S. acquaints him that he has
* fent over fpecimens of a fubftance known by the
name of wootz ; which is confidered to be a kind,
of fteel, and is in high efteem a:mong the Indians.
Dr. Scott mentions feveral of its properties, and re-
quefts that an inquiry may be inftituted to abtain
farther knowledge of its nature. 'This gentleman
alfo fays, that ‘¢ wootz admits of a harder temper'
¢¢ than any thing known in that part of Indias
f¢ that it is employed for covering that part of

¢ gun-
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¢¢ gun-locks which the flint firikes; that it is
¢ ufed for cutting iron on a lathe, for cutting
s ﬁoﬁcs; for chiffels, for making files, for faws,
¢ and for every purpofe where exceflive ha'rdncfs.
¢ is neceflary.” Dr. Scott obferves, that this
fubftance ‘¢ cannot bear a.ny thing beyond a very
¢ flight red Heat, which makes it work very tedi-
¢ oufly in the hands of fmiths;” and that * it has
¢ a ftill greater inconvenience or defeét, that
- ¢ of not being capable of being welded with iron’
¢ or fteel; to which, therefore, it is only joined
¢ by fcrews and other contrivances.” He like-
wife obferves, that “when wootz is heated above
¢¢ a flight red heat, part of the mafs feems to-
¢ run, and the whole is loft, as if it confifted of
<« metals of different degrees of fufibility.” We
learn alfo from Dr. Scott’s letter, ‘that ¢ the work-: .
<¢ ing of wootz is fo difficult, that itis a feparat@:
¢¢ art from that of forging iron.” It will be pro~-
per alfo to notice his obfervation, that ¢ the-
¢ magnetical power, in an imperfe&t degree, can-
¢ be communicated to this fubftance.”
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. 2. Mechanical and obvious Properties, -

The fpecimens of wootz were in the fhape of
round cakes, of about five inches in diameter, and
one thick ; each of which weighed fomewhat more
than two pounds. Each cake had been cut al-
moft quite through, fo as to nearly divide it into,
two equal parts: It was externally of a dull black
cOloﬁr; the furface was fmooth ; the cut part was
alfo {mooth ; and, excepting a few pinny places,
and {mall holes, the texture appeared to be uni-
form. It felt aboyt as hczivy as an equal bulk of
iron or fteel. It was taftelefs and inodorous. No
indentation could be made by blows with a heavy
hammer; nor was it brolgen by blows which, 1
think, would have broken a like piece of our fteel.
ﬁi(e was elicited on collifion. with flint. Under
_the file, I found wootz much harder than common
bar-freel not yet hardened; and than Huntfman's
" caft-fteel not yet hardened. Tt feemed to ‘poﬂ'efsv
" the hardnefs of fome kinds of crude iron, but did
not effeGtually refift the file, like highly-tempered
fteel, and many forts of crude iron: for, although

2 . : ‘the
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the teeth of the file were rapidly worn down and
broken, the wootz was alfo reduced to the ftate
of filings. The filed furface was of a bright bluifh
colour, fhining like "hardened fteel; but fome
parts were brighter than others, and the moft
thining places feemed to be the hardeft parts.
hence perhaps the reafon of the furface being un-
even, and a little pinmy. Notwithftanding this
uneven and pinny appearance of the filed furface,
a polith was produced, which was, I think, at
leaft equal, if not fuperior, in brilliancy and
fmoothnefs, to that of any fteel I ever faw. The
wootz-filings were attracted by the magnet, like
common iron-filings. - )

A cake of this fubftance being broken in the
part nearly cut through, the frature exhibited
the grain and colour of rather open-grained fteel,
but it was not nearly fo open as I have conftantly
feen the grain of-a bar of cement, or blifter fteel,
The grain of wootz was moft like that of blifter
freel which has been heated and -hammered a
little, and alfo like fome kinds of refined crude

iron.’

The
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The fpecific gravity of wootz, and of fevéral
fpetimens of fteel and iron, was found by Mr.
More and myfelf to be as follows.

N°. 1. Wootz, .. - 7,81
N°. 2. Another fpecimen of wootz, 7,403 '
Nr. 3. Ditto, forged, - = 7,647
N°. 4. Another fpecimen, forged - 7503
N°. 5. Wootz which had been melted,  %,200
N°. 6. Wootz which had been quenchcd -

" while white hot, Tl 7,166
N°. 4. Bar-fteel from Ocregmnd iron, 7,313
N°. 8. Ditto, hammered, = - - 7,735
N°. 9. German-fteel bar, faid to be dire&ly

~ from the ore, - - 7,500

Ne. 10. Ditto, quenched ‘when whlte hot, - %,370

N°. 11. Melted fteel-wire, - 7,500

N°. 12. Ditto, another parcel, - 7,460
N°. 13. Piece of hammered Oeregrund
ﬁeel—bar, after quenching when

white hot, |, - - 7,555

N°. 14. Another parcel of ditto, - 4,570
N°. 15. Piece of fame bar hammered, but

not hardened by quenchmg, 7,693

Vor. V. - H . Ne.
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16. Picce of fteel which had been

often heated and cooled gra--

dually, - -
17.\Huntfman’s fteet hammered, ‘
18. Ditto, another {pecimen, -
19. Ditto, another {pecimen, . -
20. Ditto, quenched when white hot,
21. Ditto, another fpecimen {o
' quenched, - -
22. Piece of a_file” quenched while
. white hot, to produce the ap-
pearance called op‘en grain,
23. Another fpecimen of ditto,
24. Piece of fame file, but not fo
quenched, - -
25. Another fpecimen of ditto,
26. Piece of very hard fteel, -
27. Hammered common fteel, -
28. Another fpecimen of ditto, and
hardened by quenching, =~ -
2g. Softeft_and tougheft hammered
_ iron; from Parkes, an iron mer-
. chant, - -
30. Another fpecimen of ditto, -
3

75308
7:916
7,826 |
7,830 )
7,771

7,765
7,352
75405
7,460

7,585
75260

V1794

7,676

7,716 .

#,700
Ne,



o Kind of Steel called Wotz, &c. gt
N°. 31 Anothér pafcel of ditto, - 7,780 |

N°. 32. Another fpe‘cimcd of ditto,” - 4,787
N°. 33. Common hammered iron, - w600
Ne. 34. Another fpecimen of ditto, - - 7,45¢

N° 35. Caft or brittle iron re-melted *, 7,012

8. 3. Effedss of Fire. . .

Until the fubftance: was made red-hot, I could
fcarcely make ‘any impreflion with 2 hammer ; nor -
could it be cut through with a chifel, or wedge,
till it was ignited to be of a pale red colour. It-
had then the. peculiar fmell of iron : it was then
malleable, but was much more liable to be crack-
ed and frattured by the hammer than common
fteel ; or than, I think, even caft fieel. Small
and thin pieces are perhaps malleable at lower de-
- grees of fire, but very flowly, and not without
great care and management. That ingenious ar-

* Bergman flates the fpecific gravities of fteel and iron as
follows: 1, feel 7,643.—2, dxtto 7,77§—3, ditto 7,727.—
4, Ditto 7,784.—35, Ditto indurated 7,693 ~—6, Wrought iron
7,798.—7, Ditto 7,89, '

H:2 uft
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tift Mr. Stodart forged a piece of wootz, at the
defire of Sir Jofeph Banks, for a penknife, at the
temperature of ignition in the dark. It received
the requifite temper *. The, edge was as fine, and
cut as well, as the beft fteel knife. Notwithftand-
ing the difficulty and labour in forging, Mr. Sto-
dart, from this trial, was of opinion that ‘'wootz is
‘fuperior, for many puarpofes, to any fteel ufed ‘in
this country. He thought it would carry a finer,
_fironger, and more durable edge, and point.
Hence' it might be parncularly valuable for
lancets, and other chirurgical inftruments.

"Mr. More got a piece of wootz beat into a thin
plate; in this ftate the texture did not feem to be-
uhiform, but appeared to be of different degrees
of hardnefs, or kinds. A large piece alfo was
forged into a thick bar by Sir Thomas Frank-
land, Bart.

(a) The pieces which had been cut in the ig-
nited ftate above mentioned had fmooth furfaces,
with a few fmall cavities.

* « At the temperature of 4;;' of Fahrenheit’s fcale.”

Mr, Stodart's letter to Sir Jofeph Banks.

(%) The
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(%) The fubftance made white hot, by the
forge, had the glafly fmooth farface of iron, in
what is termed the welding, or welling *, ftate.
On firiking it gently under the hammer, it was
cracked in many places: and by a hard blow it
was broken into a number of fmall pieces, as crude
iron and caft fteel are at this degree of ignition.

(¢) 'The furfaces of the fractured pieces (§. 3. 4.)
were“ black and ragged, or, asit is termed, had
no grain. 'Two or three pieces indeed had yellow
and reddifh fpots; but thefe were merely tinges
from the fire, and difappeared on applying a few
drops of muriatic acid.

(@) The pieces (§. 3. ¢.) when cold were readily
broken. Some of the fractures exhibited a bright,
filvery, foliated grain, of feemingly an homoge-
neous fubftance, as frequently appears on breaking
fteel which has be¢n quenched, when white hot,
in cold water ; and as alfo appears on breaking
fieel and crude ‘iron which have been repeatedly
ignited, and coolcsl gradually ; but many of the
fractures of the {mall pieces were grey, and clofe
grained.

* This term bcing from the German word avellen.

() A
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(¢) A piece of the fubftance was ignited to
. whitenefs, and then quenched in a large bulk of
cold water. It was rendered much harder than
before, fo that a good file rubbed off very little. T
. cannot however, from this experiment, determine
whether wootz is fufceptible of a greater, or fo
great, a degree of hardnefs as fome kinds of fteel
ufed by the Englifh artifts.”

(f) The picce (§. 3. ¢.) was ignited in a clofc
veffel, and let cool in the athes of the fuel. Tt
became much lefs hard, but I never could, by an-
nealing, bring down the temper to the degree of
any of our fteels; on which account it is far more
difficult to forge. The interior parts of a thick
piece of wootz could {carcely be foftened at all
by annealing |

(e A piece of this fubftance, about 500 grains
in weight, (wmpped in paper, to afford carbon
'chbugh to prevent oxidation, without fuperfatu-,
rating the metal with catbon;) was expofed in a V
clofe veffel, for above an hour, to a pretty confi-
derable fire. On cooling, ‘the fubftance was
found to have retained its form, but it Was of a
flate-bhue colour, and many rqund particles, as

\' . large
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large as pins heads, adhered to its furface, as 1f
matter had oozed out by melting. The degree
of fire, indicated by Wedgwoods pyrometer,
was 140°. !
A piece of our freel, Wthh had bcen part of -
a file, was expofed in a fimilar manner; but tp

rather more fire. It retained its form, and its

. furface remained {fmooth.

. A piece of crude or caft iron, by expofure to
this degree of fire, under the circumftances juft
mentioned, was fufed : in a temperature of about
120° its furface became covered with a number of
{mooth roundifh mafles, as if fufion hagd begun,

' () 500 Igrains of wootz were expofed, as in the
former experiment, but to a fiercer- fire, in my
forge. The tcrnperattfre was 148°; which is 23°
" more than Mr. Wedgwood ftates he c‘c_)uld~pto‘-
duce in a common fmith’s forge. My forge is
movable. The. fuel is contained in a pan of caﬂ:‘
ifon lined with fire-bricks, as propofed by Mr,
More. The bellows are only of the '_az-inch fize.
In this fire the fubftance was melted, with the lofs
of a few grains in W;ight. The furface was quite
fmooth. - It. broke under the hammer like caft

' fteel.
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fteel. It received as finea po]iﬂi as that which
had not becn melted. Under a lens, the polithed
" furface appeared quite uniform and clofe, with a
few pores at equal diftances. The polithed un-
‘melted wootz had ftill fewer pores, and at unequal
diftances, but with feveral fiffures. Its grain, in
the opinion of Mr. Stodart, was like that of caft
fteel of the beft quality ; confequently it was uni-
form, and rather clofe. Its fpecific gravnty, as
already ftated, was about 7,200.

500 grains of fteel wire were melted under the
“circumftances juft mentioned. The mafs frac-
‘tured ‘in the fame manner, and had the fame
kind of grain, as the wootz which had been
_mélted. ' ' '

I did not always fucceed in melting wootz, or
fteel, although the fire denoted by the pyrometer
was of the fame, or a higher, temperature than
that in which at other times they were melted:
Nor is this refult difficult to be accounted for by
thofe who confider the different temperatures in
diffetént parts of the fame fire ; even fuppofing
the mﬁrument to invariably 1nd1cate the real
tcmperature

\

() Equl
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(}) Equal fveights’, namely, 500 grains, of wootz,
of fteel wire, and of grey pig-iron, were expofed for
half an hour, in the fame cruciblé, well covered,
to a pretty ‘confiderable fire. On cooling, the
pig-iron was found to have been fufed, but the
‘other two ftates of iron had retained their form.
The pyrometer was contracted to near the 140th
degree. = ' ‘
(k) I melted together 500 grains of fteel wire
and 50 grains of grey pig-iron, in a clofe veffel,
without any addition of carbon. The fteel fo al,
loyed was more brittle than caft fteel. Its grain
.was coarfer, and it had not the uniformity of tex-
ture and colour of melted wootz; (§. 3. 4,) but had
more refemblance to fome of the fratures of the |
unmelted woc;tz, G- 3- 4,).

§. 4 Effedis of Fire and Oxygen Gaz conjointly.

‘A pi‘ece of wootz ignited to whitenefs, being
- expofed to a blaft of air in the charcoal-fire of the
forge, emitted fparks, like thofe of iron and fteel
in thefe circumftances: at the fame time it melted .
in the ftate of oxide of iron, R

‘ Ver. V., | S § 56
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8. 5. Experiments with diluted Nitrous Acid.

(a) 200 grains~ of the fubftance under examina-
tion were firft digefted, and afterwards boiied, in
three ounce-meafures of concentrated nitrous acid,
mixed with an equal bulk of water. A diffolution
took place, with a difcharge of nitrous gaz. The
mixture, reduced by boiling to half its bulk, was
diluted with water, and, while boiling-hot, was fil-
trated through paper.  Excepting a few grains of
black matter, the whole mixture paffed through

the filtre. The filtrated liquor, evaporated to dry-
nefs, afforded a matter, which, after being kept
red-hot for two hours, was a light, fpongy, red-
dith fubftance, that weighed 270 grains.

(#) 30 grains of the reddith fubftance, (§. 5. 2.)
digefted in half an ounce of concentrated acetic
acid, on filtration and cvaporatioh, to drynefs,
yiclded one grain and a half of grey matter, which
was afcertained to be oxide of iron. | |

(¢) The blackith matter left updn the filtre
. 5.4.) was repeatedly digefted in diluted nitrous
acid. ‘The firft filtrated liquors afforded, on eva-

. - poration,
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poration, a few grains of oxide of iron, and the
laft'a very minute quantity of the fame.

(d) 60 grains of the reddith matter, (§. 5. a,)
with a bit of fugar, were digefted in diluted ni-
trous acid. The filtrated liquor, on evaporation
“to drynefs, yielded a few grains of a brownith
fubftance, which, after many experiments, was
| found to be oxide of iron.\ Of thefe it will be fa-
tisfactory if I mention, that a little of the brownifh
fubftance, fufed with the fluxes, by the flame and
vblowpipe, did not afford a reddith or purplel glafs
from the exterior or white flame; nor a colourlefs
one from the interior blue flame.’

Thefe experiments (§. 5. s—d.) were alfo made
on fteel wire, with the fame refults.

(e) A few cfrops of diluted nitrous acxd were
applied to pieces of polxihed wootz, fteel, and
iron. 'The parts of the wootz and fteel fo wet-
ted became black, "but the iron -was made
brown.
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§. 6. Experiments with diluted Sulphburic Acid.

This acid liquor was made by miXing one mea-
fure of conccntrated fulphunc acid thh thrce of
pure water.

Before T felt any degree of confidence i m thefe
expenmcnts, ‘with refpc& to the carbon, and the
proportxons of hydrogen gaz from wootz and wa—
ter, Ircpeated them often; but I here think it
ncceﬂ'ary to relate only one experiment.

200 grains of wootz, from the furface of which
oxide, and all other extraneous mattcr, had been
carefully rubbed off, were put into a rctorr with
five ounce-meafures of diluted fulphunc acid. In
the tcmperaturc of 55° of the room, ig twenty-
four hours, about a pint-meafure of gaz came
over, into a jar filled with, and ftandmg over,
lime-water ; Withouf'any difturbance of its tranf-
parency, or diminution of the bulk of the gaz.-
The liquid in the retort bccarnc green, and a
quantity of b]ack wool-like fcdlmcnt appcarcd,
upon the undxﬂ'olvcd wootz.

~ On
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On applying the lamp, the diffolution went on
rapidly, and black matter continued to be fepa-
rated, and gaz to rife, till the whole of what
. feemed to be foluble in ‘the menfiruum -difap-
peared. When about three-fourths of the mat-‘
ter were diffolved, a white fediment, like the fide-
rite of Bergman, began to appear, and increafed
as the diffolution went on.

By ﬁandmg, ftill more of thxs white fediment
fell down; and green cryftals, apparently thofe of
fulfate of iron, formed a firatum which lay over
the white matter. The black’ matter adhered to
the fides of the retort, it appeared alfo upon the
furface of the quuid and fox:ne of it was depofited
under the white fediment.

This experiment was alfo made with freel mre,
and with the tougheﬁ; iron wire.

TO BE CONCLUDED IN OUR NEXT.

IX,
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IX. Obfervations on the Ufe of Sithes for reaping
Corn, €c. publifbed by the Patrioric Sccicrr
of MiLan,

-

WITH A PLATE.

. From the Transacrtions of the faid

SocieTy. .

IT has been a queftion in agriculture, whetlier
fithes or fickles were moft advantapeoutly ufed for .
reapihg corn. All perfons agiree that much more
work, and with lefs labour, may be Qone with
the fithe than with the fickle; but fome fay, that
the faving of time and labour is not fufficient to
compenfate the difadvantages attending that me-
thod. -~ -

It is faid that the fithe fhakes the ear, fo that -
many of the grains are loft; that it lets the corn
fall, after cutting it, in a confufed and fcattered
ftate, fo that either much of it is loft, or a great -
deal of time is confumed in gathering it together;.
that it can only be made ufe of in land which is
. , very
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very even and free from fones; that it does not
leave fufficient length of ftubble in the ground to
lay the corn on when cdt; that it mixes bad weeds

with the corn, the feeds of ‘which are fown the
next year ; and, laftly, that the ufe of the fithe

is prejudicial to the health of the reaper.

Thefe objections, however, are either of no, -
weight, or they are made by thofe who are not
acquainted with the good fithes which have been
adapted to this purpofe, and with the proper man-
ner of ufing them. With a good fithe, properly’
managed, the corn, after being cut, remains at
firft upright, and then falls very gently upon the.
rake fixed to the fithe, without.any fhake or jolts
or at leaft with lefs than that which it réceives
~ when reaped with a fickle. ‘With refpect to the
lofs of grain, that proceeds chiefly from the corn'
being too dry; confequently it thould be reaped
only upon proper days, and proper times of the
day, which is much more éafily done .with the
fithe than with the fickle, becaufe the work is fo
much fhorter. The ftalks, kept together by the
rake, may be laid upon the ground, or rather
againft :the corn not yet cut, in fo regular and

A » colleéted
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collected a ftate, that thofe who gather and tie
the fheaves, whether they are women or chil-
dren, have nothing but their own negligence to
accufe if any thing is left behind. When land is
properly ploughed and harrowed, it is fufficiently
even; and, in fuch as is ftony, the only precau-
tion neceflary 1s to keep the fithe a little higher in
nfing it, that it may not firike againft the fones. -
If the ftubble left in the ground be fhort, the
ftraw which is cut off will be the longer ; and the
latter is certainly of more value than the former,
which only ferves to incommode the cattle which
afterwards go to feed in the field. The grafs
will grow more thick, by‘bcing cut off near the .
root ; and it is better that the feeds of it thould be
colleéted from the barn-floor, than that they thould
fall in the field. The' manner of procuring feed
- well cleared from all pernicious weeds, to fow in
the following Autumn, is well known. If the pof-
ture, and manner of ufing the fickle, be com-
pared with the management of the fithe, it muft
very clearly appear that the latter is attended with
lefs inconvenieﬁce, and lefs danger. It is indeed
true that the workmen who ufe the fithe are fome-

2 : times
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times affli®ed with diforders of the kidneys, as
Duham§1 obferves, but that inconvenience arifes
from their not keeping themfelves in a propes
pofture, of which more will be faid hereafter.
The faving in time and ‘expence is very great
indeed. According to Freville, (Nowveaux Elémens
&’ Agriculture, .chép. L) a field, the reaping of
which with a fickle cofts, in the neighbourhood of
London, thirty-two fhillings,bwould coft, in the
couﬁty of York, where reaping i3 performed with a
. fithe; only twelve fhillings and fix-pence : and, ac-
cording to Delifle, (Duhamel, E/émene d’ Agriculture,
§. 4. chap. I.) the fame quantity which, with a -
fickle, requires one day with two hundred men,
(or in that proportion,) with a fithe would require
only feventy men, and the fame number of wo-
men, or children *.- - But, fetting calculation
afide, a certain argument of the advantagé of
fithes, in reaping corn, may be drawn from ob-~

~ * The expence of the infirument cannot be an objeQion
to its ufe, it being very trifling; indeed, except the iron,
which cannot coft much, the labourer may make it himfelf,

- Von.V. K ~ ferving
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ferving that their ufe is daily increafing in thofe
countries where they have not yet been generally
adopted ; and they are never given up when once
they have been brought into ufe. \

" Upon thefe principles the patriotic foéiety was
induced to give fome attention to the ufe of fithes
for reaping ; and two ingenious {miths, (Jofeph

Bolgie of Milan, and Peter Francis Ponti of De- . -

_fio,) prefented to the Society two fithes invented
by them for that purpofe. The Society thought
_that in' Lombardy, where the number of per-
fons to be precured for the work in queftion is
by no means great, and where there is often dan- |
ger of injury from hail upon the very day of reap-
ing, great advantages muft attend the ufe of an -
inftrument which, by diminifhing labour and
fhortening time, would, at-lefs expence; more
quickly fecure from danger that harveft for
which the farmer had toiled through the whole
_year. .

* The focitty thercfore deputed two of their mem-
\bers, Don Francxfco Molina, and Don " Andrea
de Carli, to cxamme mto the merit of the fithes
‘ 'prcfented
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prefcnfed to,them ; after proper trials, they were
found by no means to anfwer the propofed end:
This failure determimed the fociety to fend to
thofe parts in which fithes are made ufe of for
reaping ; and, kaving procured a model of a fithe
from Silefia, they caufed one to be made of a pro=
per fize. It was firft tried upon corf, and after-
wards upon millet; and, although the firft fithe
was not accurately made, and the reaper had
never before made ufe of fuch an inftrument, yet
it was found that qcarly half the ufual time wag
faved, and that the Jabour and fatigue were much
diminithed ; the corn alfo was cut without re-
ceiving any fhock that could be hurtful to ity
and fell in an even and regular ftate, fo that
it was afterwards. caﬁly bound up in compa&
fheaves.

. From thefe cxrcumﬁances thc focwty refolvcd
to pubhﬂx a figure of fuch an inftrument, with a
defcription, and an account of the manner of ufing

|it, conceiving it muft be convenient an}i advanta-
geous to farmers. And as another fithe, - fome-
what dxfferent from the firft, and generally ufed

K2 : in
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in Aufiria, was afterwards prefented by Signor de
Brambilla, fargeoh in the army of his Imperial
Majefty, they will, after defcribing the Silefian
fithe, mention ih what the Auftrian one differed
from it; in order that whichever {hould be found -
mhoft convenient may be adopted.
- 'The fithe for reaping is fo fimple an infirument
that the figure of it almoft renders a defcription
unneceffary.  In Fig. 1. (Plate IV.) is thewn the
Silefian fithe tried by the Society ; the differencé
between that and the Auftrian one we fhall men-
tion in oof defcription. The firft, or Silefian .
fithe, diffefs Very little from the fithe we com-
monly ufe for mowing grafs, exeept that the -
blade is rather ‘fmaller, like that ufed in fome
inountaihous Pifts of our country ; to it are added
four teeth of wood, parallel to the blade, fixed
and fecared in a proper manner, and intended to
Reep the' corn -fogether after being cut, fo that,
inftead of its falling in a confufed ftate, the reaper
may lay it down in a regular and compat one.
The fecond or Auﬁfnan fithe, is fimilar to the ,
fornter, except that the blade is larger; confe-

o 3 B quently
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yueritly the wobden teeth, of which there are five
are longer thc handle alfo is more ﬂat,and rathek '
crooked.

In the firft, the handle 2 b (fee Plate IV, Flg 1)
is two Milanefe brafes and nihe inches and 4
half in length; the blade 5 ¢ is one brafs three
inches and a half;-the piece of wood in which
the teeth -are fixed; one Jrafs one inch and a
half. ¢ S
"In the fecond, the handle is two braffes and
feven inches long ; the blade, one brafs eleven
inches ; the piece in which the teeth are ﬁied',
éleven inches and a quarter. 'The proportions of -
the other parts may be conceived from the figure. .

The difference in the conftruétion of thefe two .
fithes makes it requnﬁte to ufe them in a different
manner, but that will be better acquired in prac-
tice than by precept. Such of our countrymen as
are accuftomed to the ufe of the common fithe
will very foon find out the moft convenient and
advantageous manner of uﬁng thcfe new kmds :

* One hundred Milanefe éraffes are equal to ﬁfty-exght

Engufh yards and a half, 7
of



70 .On the Ufe of Sithes

of fithe, and of laying down the comn' properly
when cut. .
It thould however be obferved, that in mowing
grafs the feet are kept almoft parallel to each
other, whereas in reaping corn ‘they fhould be
kept upon a line, one behind the other, thrufting
ihc right foot forward, and drawing the left towards
it. This is neceflary, becaufe when grafs is mowed
it is left to fall juft where it is cut; but when
corn is cut it is to be carried and laid in a proper
manner againft that which is not yet cut, and
which is at the left hand of the reaper ; and, if the
. feet were kept parallel to each other, the reaper
would be obliged to extend and turn his body in
a ;{ery"inconvcnient manner.

)
POSTSCRIPT.

. After having made public thefe obfervations, .
the fociety made farther experiments upon the -
ﬂfubje&, in which it was found that when, on
account of very wet weather, the ftalks of the
corn are bent down, the wooden teeth of the
forementioned fithes are apt to lay hold of fome
' - " éars, |
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* ears, fo the ftalks of which the iron does not reach;

and confequently, not being cut below, they aré’

pulled fo that the grain is fcattered. This” hap-
pens chiefly when the reapers, not being yet fuf-
ficiently accuftomed to that kind of fithe, do not
know how to adapt it to particular circumftances ;
as was the” cafe with feveral perfons who, in this

prefent year, withed to make ufe of it. Tore-

medy this inconvenience, the above mentloned
Peter Francis Ponti thought of adding to the
common fithe a gatherer or caIleﬁor madc of
cloth, as may be feen at Fig. 2. ‘
‘ ab ¢ is a common fithe ; cdmlofneis thega-
therer ; which at cde is compofcd of a thin plate
of 1 iron, having at its extremnty a hollow for re-
ceiving the point of the blade. At ¢d are holes for
fewing in the cloth, which is coarfe, light, and of
low price; it is alfo fixed to two thick iron wires,
of which the upper one is continued to f, where
it terminates in a hole in the handle; the other is
* fixed to the back of the blade. The manner of
fixing this gatherer to the blade of the fithe will
be better underftood by rcfemng to Fig. 3, which

reprefents

[
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reprefents one of the irons which, by means of 3
{crew, are faftened to the back of the fithe. Thefg
irons progeed from, and make part of, the upright
irons m nl ¢, which ferve to keep the gatbergr ex~
tended.

Although the above mentioned contrivance is
very fimple, and cofts very little, yet Francig
Pratefi, bcadlé of the fociety, has attempted tq
sender it &ill more fimple, by fubftituting, in place 'v
of the gatherer, two iron hoops, thewn in Fig. 2 by
dotted lings, marked bg, ki, with a crofs-piece p ‘
which conneéts them; faving, in this manner,
the cloth, and the plate of iron, ufed -in Pontls
contrivance,

-Experiments made with both thefé inftruments
have fhewn, that the fithe with Ponti’s gatherer is-
preferable in general, as it does not leave an ear
of corn behind ; and that the alteration propofed™
by Pratefi is chiefly advantageous when there
1s no.fhort corn, or other plant, to get between,
the iron hoops. . S
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REPERTORY
OF
ARTS AND MANUFACTURES |

NUMBER XXVI

X, Spectﬁcat:on of ‘the Patent granted _to Mr.
" 'Firron MatnEW, of Three-Cranes. W}Jarf, in
 the City of London, Merchant ; for bis Method of
completely feparating the Beer from Yeaft, and
preferving the Yeaft for a great Length of Time,
-and in any Climate. |

Dated Feb, 22, 1796.

T 0 all to whom thefe prefents fhall come, &c.
Now kxow YE that, in compliance with the faid
provifo, I the faid Felton Mathew do hereby

Voz. V. L declare,
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declare, that my faid difcovery of a method of
completely feparating the beer from yeaft, and’
,préferving the 'yea& for a great length of time,
and in any climate, is 'dcfc|ribcd in manner follow-
ing ; that is to fay, to feparate the beer frorq yeaft,
I ufe a prefs with a lever, the bottom made of
ftout yellow deal, oak, or any other timber fit for
the purpofe, raifed with ftrong feet a convenient
héight from the ground, fo as to admit the beer .
to run off into whatever is prepared to receive
it. Into the back of it is let zifcrong piece: of
timber, or any other fit material, to fecure one
end of ti{e lever, the top of which is fecured by
being well wedged up to a girder, or the joifts, at
the top of the building ; in this piece of timber is
mortifed one end of the lever, which is faftened
into this mortife with an iron pin, or otherwife
properly fecured; the whole well fecured witl
iron work. 'The yeaft is then put into ba;;gs, made
of fail-cloth, or any other ftrong cloth or matefial,
and carefully tied or fecured, then placed flat on
the prefs; a board is then laid on it, and the
lever }et down upon it, and weights are then

hung
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~ hung upon the other end of the lever, by means
of hooks, or any other way that may be more
convenient for the fituation of the place; which
weights are added as the beer runs fromvit, {fo as .
not to burft the bags, or force the beer out toe

thick ; to prevent this, I find a trough, made the

fize of the bag, with a falfe bottbm bored full ’of

holes, (the fides and ends likewife of the trough -
bored full of holes, this placed on the prefs, and the

bag put into it, with a top to come upon the bag,
with blocks on it, fo as to admit the \lcver to a&t
upon it,) anfwers very well : this may be ufed with
a loofe cloth inftead of a bag, but I think not with
fo ‘much. adifantage. When a fufficient weight
has been added to the lever, fo as to completely
prefs the beer out, (which may be done by a fcrew-
prefs, if there is not an opportunity of giving fuf-
ficient force to the lever,) the yeaft that remains .
in the bags will crumble to pieces, like flour; it
muft then be thinly fpread upon frames, made
‘with thin canvafs, hair-cloth, or any other thing
that will freely admit the heat to pafs through it,
in a room, Kiln, or ftove, or other place where a

L2 regular



%6 = Patent for fzrarating, Se.

rcéular heat can be kept up to the temperature of
from about eighty to ninety degrees; obferving
to break it finer as it drics, by paffing a board, or
other fit thing, lightly over ft. When completely
dry, put it in tight cafks, or bottles, fo as to ex-
clude the air, or any damp, from it, and it will
then keep good for a great length of time, and in
any climate. When wanted for ufe, it may be
diffolved in a fmall quantity of warm wort, or
fugar and water, of the temperature of from about
eighty to ninety degrees, when it poffefles the
“fame quality as freth liquid yeaft. In witnefs
whereof, &c. ) '
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XIL. Spec:ﬁcatton of the Patent granted to Mr,

. Joseeu Sparrow, of ths Town of Nottingbam,

- Framework-Knitter 5 for bis Method of ra / ing, re-

 moving, and delivering Earth or Water, by which
Rivers, Canalsy or Fifb-Ponds, may be made, or

 emptied, and alfo of raifing and removing beavy
Wex;gbtk of Coal, Limefione, or other Stane.f, Jrom
and out of any Boat, Barge, or Veffel, in a navi-
gable River or Canal, and deliverir;g ‘the fame -

~ upon the Wharf or Shore, or into any Waggon,
*Cart, or otker Carriage, with more Facility, and
lefs Labour and Expence, than by any Method
b)'lberto/ known.

WITH A PLATE.
Dated October 16, 1793. -

T 0 all to whom thefe prefents fhall come, &e.
Now kKNOW YE, that the faid Jofeph Sparrow,
in compliance with the faid provifo, and perform-
ance of the condition therein contained, doth
hereby defcribe and afcertain the nature of his

faid
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faid inventien, in and by the plan thereof to thefe

prefents annexed, and doth hereby declare, that

the fame confifts and is compofed of the feveral

particulars, and is to be performed in manner, as

herein after is particularly mentioned ; that is to

fay, Fig. 1, AAAA, (Plate V,) the carriagé-

part of the machine, made of wood; which

pieces of wood are faftened together at each end

with two ftrong fcrews; the faid cai‘riage-part

runs on the four wheels BB BB, and fupports

the uprights and the machinery affized thereon,
CC, two upright pofts, made of wood, fixed (by

tenons and mortifes) in the carriage-part A A, .
DDDDDD, fupporters of the upright pofts,

fixed at the bottom (by tenons and mortifes) in

the carriage-part A A, and faftened at the top ta

the upright pofts CC, by tenons and mortifes.

E, a crofs beam of wood, fixed at each end

thereof into the fides of the upright pofts CC, by

~ tenons and mortifes. F, a beam, lying over and
faftened to the top of the upright pofts CC, by
tenons and mortifes. G, a circular ring of .
wood, faftened to the upright pofts CC; namely, -
one fide thereof fix inches from the top of one of
' the
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the upright pofts, and the other fide in a declined -

pofition to the other upright poft (above the beam
E, callgd the crofs beam) at the letter a; the
upright pofts dividing the circular ring in two

equal halves. H, a piece of wood, affixed at one

7

end into the middle of the beam F, and at the .

other end into the middle of the circular ring G 2.

there 1s another piece of wood, in the fame pofi-
tion, on the contrary fide of the beam F and the
circular ring G, to anfwer each other; thefe twa
. pieces of ‘wood are ftays to the circular ring G.
1, an axis, defcribed in Fig. 4. JJ, a beam of
'wood, called the principal beam or lever, paffing
through the axis I, and turning and balancing

upon the pin & in the axis I, (fo as to move un-

der the circular ring G, with the roller P be-
tween,) at the centre of the faid principal beanx
or lever; fuch pin working in two collars or
ferrels of iron; one of fuch collars or ferrels be-
ing faftened or fixed on each outfide of the axis L.
K, aflot or piece of wood, defcribed in Fig. -5,
fixed at the end of the principal beam. or leven,
by\ means of the iron pin C thooting through
both. This flot is fixed, at the end of the princi-

pal beam or lever JJ, higher or lower, by means
‘ ‘ ' of
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of the different holes dddd, fo as occafion (oft
accotint of the depth of the river, canal, fith-
pond, &c.) may require. L, a frame of wood,
in which turns the barrel M; which frame is
fcrewed to the top of the principal beam or le-
' i'erJJ. M, a barrel, whereon is wound, by a han-
dle, a rope for raifing the citch or piece of iron int
Fig. 2, marked g. N, an upright piece of wood,
whereon to faften the rope i, worked by the
windlafs; Fig. 3. O, a piece of wood called the
ftay or i’crehgthener, affixed underneath the cen-
tre of the principal beam or lever' J J with four
ftrong fcrews ffff, funk into the wood, going
through the ftay and principal beam or lever, and
faftened at the top with nuts; which ftay paffes
through the axis I, alohg with the principal beam
or lever. P, a fmall roller of wood, faftened on
the uppermoft fide of the principal beam or
lever J J, at that part exactly under the circular
ring ; fo that, when the principai beam or lever JJ
'is_perfor'ming its operation, the roller will work
on'the circular ring, which will prevent friction
between the principal beam or lever and eircular
ring. The dimenfions of Fig. 1 may be as fol-
low ; the carriage-part, AA A A, nine feet f-quare

2 , . within,
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within. The wheels, two feet each in diametef.
The upright pofts CC, from the ground to the
‘beam F, fifteen feet. The {pace between the up-
right pofts, nine feet. The circular ring G, made
of oak-wood, fix inches fquare, and to be of a
diameter fufficient to pafs through the given
* points in the upright pofts. The principal beam’
or lever J J to be forty-five feet long; or the di-
menfions may be varied in proportion, according
to the ufe-to be made of the machine. '

Fig. 2. AA. Two upright pofts of wood, to
which the trunk B is faftened by four firong-
fcrews aaaa in each upright. B, the trunk, for
raifing, removing, and delivering, earth, coals,
limeftone, and other ftones; to be made of wood,
and fix feet long, four feet broad, and three feet
deep, or larger, at difcretion. CC, two doors
at the bottom of the trunk when open; each door
to tur'n on a ftrong hinge; the two doors open in
different directions, when difcharging or unload-
ing the earth, coals, limeftone, or other ftones.
D marks the barrel, made of folid wood, on
which the rope or chain laps round. The fame
rope or chain parts in two directions &5, one of

Vor.V. M which
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which is faftened to one of the doors at the bot-
tom of the trunk, and the other is faftened to the
other door. E is a pulley of iron, faftened at
the top of the upright pieces of wood AA. F,a
€rofs beam, faftened to the top of the two upright
pofts A A, and hung, by a chain and hook, to
the end of the flot or piece of wood marked K in
Fig. 1. Through. the pulley E paffes a rope,
‘which is faftened at one end to the catch of iron
g> at a place marked ¢, and the 'othei"‘e_nd is faf-
tened to the barrel M in Fig. 1; taking its di-
rection between the two upnght pieces of wood
CC in Fig. 1, and paﬂing under the circular
1ing G in Fig. 1, and through a pulley that 1s
faftened to one fide of the axis I in Fig. 1.

Fig. 3, a windlafs, the form and pnnmple of
which are publicly known ; the uprnght poits on
which the fame is worked being fixed on the car-
rizge AAAA, four feet {quare, or Iargcr 1f the
'work reqmres it, with fupporters, thewn in the
drawing, and running on four wheels BBBB.
This is to work the machine Fig. 1, as after meri-
tioned, and, while performmg its oﬁ’ice, is to be
fecured in its ﬁatxon by a rope each end of

. which
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which frope, being faftened to the windlafs by
hooks at each’corner EE, is to be tied round a
p’ixi ‘of i‘r'i)n,' or wooden ftake, driven into the
ground at L.’

Fig. 4 fhews the axis L in Fig. 1, w1th the cen-
tre point of fteel at the bottom, and fpmdle of
iron at the top. A, the vacant fpace between the
fides of the axis, through which the principal beam
or lever JJ, in Fig. 1, paffes, and the fame are to
be made to fit each other. The centre pomt
turns in a gudgeon of brafs, let into the centre of
the crofs beam E; a plate of iron nailed to the
crofs piece covering the gudgeon, and in which
plate of iron is a hole, through which the centre-
point thoots into the gudgeon. The fpindle of
iron at the top fhoots through the centre of the
beam F, in an iron ferrel fixed on the uppermoft
fide of the beam F.

Fig. 5, the movable flot or piece of wood K in
Fig. 1. A, the vacant fpace into which the end
of the principal beam or lever J J, in F 1g I, is
placed and faftened.

Fig. 6 defcribes a trunk to bc ufed for raifing,
removing, and delivering water; the upright

Ma pofts,



8:1'. Patent for raifing and delivéring

pofts, and the beam at the top of them, as in
Fig. 2; and to be fixed to the flot K in Fig. 1,
fame as Fig. 2. Between the two upright pofts is
a roller R, turning upon iron axles, in ferrels
fixed 1n the fides of the fame two upright pofts.
The fides and ends of the trunk to be the fame as
in Fig. 2. In the bottom of the trunk P is an
oblong hole S, three feet long and two feet wide ;
over {uch hole opens and fhuts the door A, which
turns on a hinge'at the end of it; fuch hinge be-
ing fixed, by fcrews or nails, to a piece of wood
(the fame thicknefs as the door) fixed to the bot-
tom of the trunk by fcrews.: The door to be
made 1arger, by two inches at the ends and fides,
than the }xok at the bottom of the trunk ; and the
bottom of fuch door to be covered or cafed with
’ieather, to fit water-tight, or as near thereto as
may be. On the top of the door is to be affixed -
a pieée of lead Q, of the weight of twelve pounds,
or upwards. On the uppermoft fide, and.at the
top, of the fame door, is fafteried one ¢nd of.a
rope, the other end of which paffes over the
tollér R, and then, fame as in Fig. 1, to the
) '};@r-‘rel M in Fig. 1 ; feveral yards of rope hanging
) - oy
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over, and beyond, the laft mentioned bartel M, to
be pulled or ufed by the hand." Lot

Fig. 7. T, a lever made of wood, turning on
. an iron pin U, fixed in the two iron uprights V V.,
" The bottom bar being alfo of iron, turning on a
fwivel of iron'W, fixed on a portable ftand with
. three legs, made of wood,

The manner in which the machinery is worked.
The machinery Fig. 1, together with Fig. 3,
hung to the flot or piece of wood K, in Fig. 1 ,By
a chain and hook, (for the purpofe of raifing, re~
moving, and delivering earth, coals, hmeﬁonc,
and other ftones,) being placed on the bank or
fide of the river, canal, or fithpond, the wind-
lafs, Fig. 3, is to be fixed on the oppofite fide of
the river, capal, or fithpond, or at a convenient
diftance oppofite the fide of Fig. 1, and the rope
on the barrel of the windlafs is to be affixed to
the top of the upright piece of wood N in Flg 1.
By winding up thé rope on the barrel of the wind-
lafs, the end of the principal beam or lever JJ; with
Fig. 2 hanging thereto, is raifed; and, by looﬁhg
or unwindiﬁg the fame rope; the faid end of the

.Pnnapal beam gr lever, with Fxg 2 hangmg
theretoq
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thercto; is let down to the boat, barge, or vefiel, .
riirer, canal, or fithpond, being declined down
by means of the circular ring G. Before the end
of the principal .beam or lever is fo let down, the
rope wound on the barrel M in Fig. 1 is to be
loofened, fo that the catch g in Fig. 2 will fall
into the teeth of the barrel D in Fig. 2, which,
made in the common way, will wind up without
being ftopped by the catch, but the catch will
prevent the barrel unwinding the rope which is
found it. 'The rope on the barrel D muft be
wound up, fo as to fhut the doors in the bottom
of the trunk B in Fig. 2; then the trunk is to be
filled with what is intended to-be raifed and re-
moved ; then the windlafs, being worked, will
bring down the end of the principal beam or le-
ver, to which the rope is affixed, and raife and
bring the other end, with the trunk thereto, over
the wharf, or fhore, or any waggon, cart, or car-
riage there; and the catch g in Fig, 2 being raifed,
by wihding up the rope on the barrel M in Fig. 1,
{which will then be upon or near the ground,) the
rope or chain on the barrel D, in Fig. 2, will be
fet at liberty, and the weight of the contents of
5 the
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the trunk will prefs open the doors at the bottom
of the trunk, and dlfchargc fuch contents upon
the wharf or thore, or into any waggon, cart, or
other carriage there, bcing underneath the faid
trunk, This being done, the rope on the bdrrel
M muft be loofened as before; and, the rope om
the barrel of the windlafs ‘being loofened, the
trunk will be returned to the place where it
is to be fillked. For expedition there may be two
parts of Fig. 2, one to be filling whilft the other
is raifing, removing, and delivering; and, in fuch
‘cafe, the Fig. 2 may be taken off the hoek on
the flot or piece of wood K in Fig. 1, by the ufe
iof the movable lever Fig, 7. In ufing the ma-
‘¢hine for raifing, removing, and ddiveriﬁg wa~
ter, the trunk Fig. 6 is to be hung to the flot
or piece of wood K in Fig. 1, inftead of the
other trunk; the rope on the barrel of the wind-
lafs, bcing loofened or unwbund, will let the trunk
down to the water; and then, on pulling by the
hand, the rope paffing over the roller M in Fig. 1,
through the pulley on the fide of the axisIin
Fi ig: 1, and over the roller R in Fxg 6, and faf~

tened
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tened to the door at the bottom of the water-
trunk, Fig. 6, will raife or open fuch door of the
water-trunk, which will let in the water and fill
the trunk ; and then, by flackening the rope, the
lead upon the ‘door of the water-trunk will clofe
it. Then, by winding the rope upon the wind-
lafs, the end of the principal beam or lever, with
the water-trunk hangirig thereto,will be raifed and
removed out of the river, canal, or fithpond ;
when, by pulling the faid laft mentioned rope,
the 1id or door at the bottom of the water-trunk
is raifed and opened, and the water therein let
out or difcharged ; then, by unwinding the rope
on the windlafs, the water-trunk is let down again .
to the river, canal, or fithpond, as before. In
witnefs whereof, &c.

XII,









XII. Specification of the Patent granted to Mr.
Jonn AtxkiNsown, of Harrington, near Liver-
pool, Colour-Manufacturer ; for making or manu-

i Saliuring, from certaim Materials, certain Colours
or Paints, of a fuperior Quality to the Colours or
Paints bitherto made from the fame Materials,

Dated June 18, 1794.

‘T°0 all to whom thefe prefents fhall come, &c.
Now xNow YE, that I the faid John Atkinfon,
in compliance with and conformity to the faid
provifo, do hereby particularly defcribe and af-
certain the nature of my faid invention as fol-
loweth; I do declare that the colours or paints
of a fuperior quality to the colours or paints
hitherto made from the fame materials, whereof I
have invented the making or manufaéturing, as
before mentioned, (and which materials are here- -
. in after: mentioned and defcribed,) are refpec-
VoL. V. - N tively
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tively commonly called or known by the names
or defcriptions of Venetian red, Spanifh brown,
colcothar of vitriol, chocolate purple brown
or purple brown, blue purple or dark purple
brown, white or mineral white. And, firft, with
regard to the making or: manufa&urmg of the
faid paint or colour "called Venetian red, I do
declare, that the matenal of which the faid Ve-
netian red pamt or colour is made, is precipitited
g;:hre, or earth of iron, otherwife called crocus
‘martis or faffron of Mars; and that the fame muft
be diluted with water in an iron or other boiler or
furnace, and fire or heat applied till the water and
ochre boil, or attain a boiling heat; in which
ftate it parts with moft of its ferruginous mixtures ;
and, after ftanding about five minutes, the hetero-
~geneous particles will fall to the bottom of the
" boiler, and the finer parts muft be taken there-
from, and conveyed into a pan or receiver,
or other veflel capable of bearing heat; and.
fire or heat muft be urged or applied till the
whole is fufficiently dry; or the fame may be
dried by the fgn, or wind. In that fate it muft

. be
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be removed to a 'aalcining - furnace or oven, -

cOmrﬁohTyl called a reverberatory-furnace, where;
by the affiftance of a bright flame conveyed over
the top of it for about eight hours, the colour is
changéd from a,yellow to a brlght red colour ; in

\

Wthh ftate it muft be drawn from the furnace or

éven, and, when cold,  muft be ground by a mill
or machine ; regard bemg had to the colour be-

mg duly mixed with water. After which it muft
be conveyed from the mill or-machine, by a plug’
about twelve inches from the bottom of the tub, i
into fpouits which carry it into ﬁne fieves; whence" "
it muft be received into cifterns or veffels which

communicate one with aiother by fpouts, or other-

wife, by which means the finer particles float into

the farther part of the cifterns. I make ufe of fix

. . > R . .
cifterns in number, but a greater or lefs number

may be ufed; and in this ‘ftate, after. ftanding

about twenty-four hours, the water is to be drawn

from the colour, and then mixed with alabafter

and chalk, both finely grdund; aft‘e'r,which it
muft be dried. I ufe for that 'purpofe a drying-_
. loft made with Venetian-blinds, which admit of

N2 a current
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_'a current of air, and put the colour in earthen
* difhes, about ten inches wide and four inches
deep. The colour is then in the form of a cake,
i which fiate it is faleable; but, when it is or-
dered in powder, it muft be finely ground. And,
fecondly, with regard to the making or manufac-.
turing of the faid paint or colour called Spanifh
brown, Ido declare, that the heterogeneous part of
the faid precipitated ochre, earth- of iron, material
or refiduum from the boiler, as defcribed in the
former procefs for the making of Venetian red,
muft be taken to a reverberatory-furnace, where
it muft be calcined with a ftrong heat for about
fix hours, together with a native ochre, c¢om-
monly called yellow ochre ; and at the end of that
time its, colour will be changed from a yellow to™
a dark red colour, in which ftate it is to be taken
from the furnace, and, when cold, ground by a
 mill or machine; regard being had to the colour
being duly mixed with water. After which it muft
be conveyed from the mill or machine, by a plug
about twelve inches from the bottom of the tub,
into fpouts which carry it into fieves; whence it
’ mufk
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muft be; seeeived. into cifferns. or veffels which
cemmanijeate ope.with anothes by fpouts,. of
othgrwife, as defcribed in the proeefs with refpect
to the-making of the Venetian red. And, after the
fame has fload about. twenty-four hours, the wa-
ter muft be deawn ftomy it, and the -colour re«
maved to 2 pan or receiver,. or other veffel made
of bricks, .or other materials, capable of bearing
heat; and, after being dried by fire, or otherwife,
muft be powdered for fale. And, thirdly, with
regard to the making or manufa@uring of the faid
paint or colour called colcothar of vitriol; I do

“declare, that the faid precipitated ochre or earth of
iton, or material, muft be put info a calcining-fur- -
nace, commonly called a reverberatory-furnace,
apd a very ftrong fire conveyed over the top of it
for about fixteen hours, ‘when the fame will be
changed fram a yellow to‘a bright light purpie ;
and in that fiate it muft be drawn from the fyr-
nace, and, when cold, muft be ground'by a mill
or.otheg machine; being duly mixed with water.
Afiter which it muft be conveyed frem the mill or
machine, ly a plug, into fpouts which remove it to 1
' 3 o fieves,
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before mentioned ; and, after having ftood about
twenty-four hours, the water muft be drawn from
1t,'and the colour colleéted, and dried by fire, or
otherwife, and powdered for fale. And, laftly,
with regard to the making or manufauring of
the faid paint or colour called white or mineral
white, and which i to be made from a certain
material. called. the “ore of blende, black jack,.
or lapis calaminaris; the fame muft be - firt
calcined, after which it muft be powdered and
mixed with about an eighth part of its weight of
powdered charcoal ; the whole is then to be put
into a jar or pot, with a pipe in the bottom, com-
municating with a refervoir fituated below the
bottom of the furnace. The jar or pot, with its
contents, ave to be placed in a furnace fimilar to
a glafs-houfe furnace ; the jar and refervoir being
firfk.duly luted. After which the whole muft be*
expofed’to a very ftreng fice for about five hours, -
iniwhich time:the metallic part of the'ofe, or zinc;
will be colletted i the refervoir, Thé ziitc'is ta-
be impae#fed in vinegar, and expofed to & gentle
- heat for -about twelve days, -atthe énd of whieh’"
SR v time
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time it will be diffolved, and a white powder
will fall down to the bottom, which muft be cal-
lected and dried; after Vt;hich the fame muft be
mixed with about a tenth part of its weight of
) fulphur, and fublimed; after ‘which it i§ to be
ground, and conveyed, and received into cifterns
or veflels which comntunicate one with another,
in like manner, in all refpets, as defcribed in the
former procefs; and, after having ftood about

twenty-four hours, the water muft be drawn from

it; and the colour collected, and dried; and then
powdered for fale. In witnefs whereof, &e.

.Vor. V. 0 XL,
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XIIL Specification of the Patent granted to Mr.
RoBerT GoLpINGg, of the Parifb of St. Olave,
‘Southwark, Hat-dyer; for bis Method of dying,
Saining, and colouring, Beaver and Bea'ver-Hau, -
Green, or any other Colour, &e.

Dated Jan. 1, 1733.—-Tc‘rm cxpired; ,

: ‘ .
"T'0 ali to whom thefe prefents fhall' come, &c.
Now x~Now YE that, in compliance with the
faid provifo, I the faid Robert Golding do hereby
_deelare, that my faid invention of a new method
of dying, ftaining, and coleuring, beaver and
beaver hats, commenly called felt, or beaver, or
fruff hats, green, or any other colour, under--
neath or on one fide only, preferving the natural
colour on the other fide, is defcribed in the
manner following; that is to fay, firft, the nap
of the hat on the fide intended to be dyed is to
be raifed with a card, then boiled in alum and

argol;
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‘argol ; and afterwards a thin pafte, made of flour;
or clay, {pread with.a ;paint_ert’s-bruth over every
_part of the ‘hat not intended ‘to -be dyed; -then
clofed; or they may be pafted firft, and then,
inftead of being ‘boiled, muft be. only fimmered

in the fame liquor. ‘As foen as the pafte, in

cither cafe, is {pread, plates of copper, or any
~ other metal, or thin boards, nearly of a triangular
" form, or an inftrument of the fame .materials,
; ﬂmpcd like a common funnel, are fixed over and
upon the pafte, to prevent the dye coming
~ through, and fometimes pafted ‘and clofed togc-'
ther with plates or-boards. Then a {mall plate,

with ‘the initials of the dyer’s name, is fixed or

faftened to that part of the -hat intended for ‘the

infide-crown, which admits fuch initials being

dyed therein at the time the hat is dyed. In this

ftate the hat is put into the dying-liquor, boiling

“or almoft boiling, and ‘remains there till the co-
lour propofed is fﬁfﬁciehtly fixed. It is after-

. wards taken out, opened, -and cleanfed from the
pafte; and, if any fpots have got through, they are

removed by bemg wathed with a fmall mop of

02 linen.
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linen rags dipped in a firong alkali infufed in hot
water ; but, as a yellow fpot,‘o’r iron-mould, will
remain, fuch fpots are removed by wathing them
with a fmall quantity of fpirit of falt, aqua fortis,
“or vitriol, infufed in cold water, and run out
with a piece of board or ftamper, made for the
‘purpofe of making the hats clean from the filth
and water, after having been dyed and wathed as
aforefaid. The compounds made ufe of in dying
“are, fuftic, turmeric, ebony, weld, faflower, faf-
fron, alum, argol, indigo, and vitriol, with cham-
* ber-lie, or p'earLafh, at the option of the dyer,
fometimes all ufed together, fometimes otherwife,
according to the intention of the dyer, and to
the colqur requucd, In witnefs whefeof, &c,

XIV,
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XIV. On forming Oak-Trees into Compaﬁ-SZape:, Sor
the Ufe of Ship-Builders. By Mr. WILLIAR
Rawvary, of Maidfione, Kent.

WITH A PLATE,

From the TransAacTIONS of the SocieTY for
the Encouragement of, ArTs, MANUFACv.
-rmuzs, and CoMMERCE,

FRrROM the fcarcity and very high value of
" compafs-fhape timbers, the enormous wafte in his_
Majefty’s yards, as well as lofs of time in cutting
them out from large trees, when not to be had of
a natural growth, exclufive of the delays occa-
fioned by the want of trees fit for that purpofe, I
have been led to- confider that the fhape of a
tree migfxt be fo éltered, in its early growth, as
to fuit the different purpofes, From the inefti- *
mable value of the object, and the extreme length
' 6 of
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of time which muft elapfe before the full advan-
tages of thefe improvements can be obtained, I
was induced to make fome trials, to prove what
was likely to be effeted.

By the figures annexed, (fee Plate VI,) and
from firi&t obfervations on effects ma.dvertently
produced from fomewhat fimilar caufes, I have
concluded that the defign might be accomplithed;
and have taken the liberty of fubmitting this pa-
Jper to the fuperior judgement of the Society, by
~ whom more perfe@ plans may be formed, &c.

Rules for training Oak-Trees to Compafs-Shapes,
Sfor Naval Purpofes. - :

* Tt may not be improper to remark, that moft of
'-thé numerous families of timber-trees either pro-
duce their leaves and ﬁde-ﬂmots altemately, or in
pairs. In the fisft clafs is the oak, ‘whofe leading

thoot frequently takes a reclining-diretion ; yet,

in procefs of tlme, 1f it meet thh no obi’cru&xons,
it ‘becomes -ere, 'Thofe producing leaves and
latcral thoots in pairs, as the afh, maple, &c. fel-
dom alter the pofition they ﬁrﬁ: takc.

It
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It is found: neceffary,. in the common. pracl

tice of raifing trees, (in° order to keep them upa
right,) to leave:all .the lateral fhoots entire,. or cut:
to what are, in the nurfery-trade, termed: fpurs,.
from fome' diftance below the head, efpecially on:
all alternate-leaf trees; for when, by eage;nefs to
accelerate the height of thofe trees, unfkilful per--
fons cut clofe. all the fide-fhoots, it generally
~ happens that (from the luxuriant growth_o'f the
leader, and the weight of its full-extended foliage):
| a bend in the fiem is brought on, which. every:
future fhoot affifts to increafe, until: a regular .
head is formed ; which done, the leader will. af-
fume an upright dire&ion, and frequently re<"
" turns to be perpendicular over the root.

Thefe obfervations aré, no doubt, well known
to the Society, and to all other perfons acquainted’
with the growth of trees; yet, from every prac-
tical rule, and impartial furvey of'effe@s inadver--
tently produced from fimilar caufes, they will be:
_ found fully applicable to the prefent cafe ; namely,
to reverfe the methods ufed to obtain ftraight-
ftemmed trees, by taking off, twice every year,:

: . - in
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in March and June, all the lateral fhoots clofe to
the ftem ; beginning when about eight feet high,
and continuing till twenty feet, or more. 'This
will caufe the oak-trees an which it is practifed to
nearly refemble the form marked Fig. 1; (fee
Plate VI;) after which time, if left to nature,
the ftem will in its regular courfe affume, in an
advanced age, a form fomewhat like that marked
Fig. 2. This part of the plan might be well.
adapted to parks, hedge—rows,‘and open plan-
tations.

The next part may be extended to woods, where
underwood is regularly cut every fifteen or twenty
'years, in many of which are numbers of clean
young oaks. Wherever two kindly trees happen
to grow {o near that they can be brought (b’y pul-
ling down the heads with a flick having a hook.
at one end) to reach each other, a ftrong branch
from ‘each, towards the top, may be gently,
~ twifted, (fo as not to deftroy its growing facul
_ties,) and the trees jqined together by fuch twift,

(as at a,) which will keep the ftems in the po- ‘
fition fhewn in Fig. 3. It is, by referring to
common
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common caufes, to be concluded that each leader -
will purfue an upright courfe, which will caufe
the future appearance to refemble Fig. 4.

In either of the above-mentioned fituations,
where there are fingle trees that cannot be-
brought to join with others of the f‘amef kind,
and the firft plan not approved of, any {pecics of
tree might anfwer the purpofe, by cuttﬁig it of
the height required, and bringing the branch: .
from the oak down to it, then faftening it by a
' noofe, .eaﬁly made by twifting the branch as be-
fore (See Fig. 5.) In default of a nelghbourmg ‘
tree, a ftrong' ftake with a hooked end would
endure three or four years, and anfwer the pmj-;
pofe of confining the tree: (fee Fig. 6:) its fu-

. ture growth will be likely to incline upward, and
in time to form a fhape nearly as Fig. 7. None
of thefe procefles are cxpenﬁve ; the two laft
plans, I find, can be done in ten’ minutes each
tree, and can be only a tnﬁmg ebftru&ion to
its growth. Their fuperior advantages will be
_found in woods, where, at the following fall, or
any future period, thofe that fall to form fo de-
Vor.V. P firable

A ]
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firable a fhape as in the opinion of a judicious
wood-reef is neceflfary, may be taken down, with
little difference between their value in that fiate,
and that they would have borne had they been left |
to a natural courfe.

Fromy:the age of eight to fourteen years, if free
growers, or about the fame number of feet in
height, I find is the moft convenient time to fix
them, according to the different defigns. The
fpring, before the leaf comes out, I alfo find the
beft feafon for twifting the branches, or makmg
any reduction of them.

XV.
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XV. Conclufion of Dr. PearsoN’s Experiments
and Obfervations on a Kind of Steel called
Wootz, &e. :

(FrROM P. 61.)

THE phanomena during the diffolution of fteel
‘were the fame as thole laft related, except fuch
as obvioufly arofe from mechanical differences in
the fubftances to be diffolved ; in particular, the
quantity of infoluble black matter, of white fedi-
ment, and of green cryftals, was apparently the.
fame. But, with refpect to the phaznomena of

the diffolution of iron, there was one material

difference between it and the diffolution of wootz,
-and of fteel, namely, that the liquor was not turbid
and black, but clear, with a very {mall quantity
of black matter upon its furface. gt is, however,
proper to ftate, that feemingly the fame kind and
quantity of white fediment, and green cryftals,
- were produced as from the diffolution of wootz
and freel, o /

P2 ) I think
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I think it of confequence alfo to notice, that

the black matter appears in the greateft quantity
when abaut half, or three-fourths, of tlic matter is
diffolved ; but after this period, although gai be
{eparated 1n as great quantity as before, the black
métter#cms to diminith. Hence I was at firft in-
clined to conclude, with Mr. Berthollet, that part
of this black or carbonaceous matter was diffolved
by the gaz, but I think I fhall prove, that no.
‘fuch combination takes place; and I now con- *
" fider it to be moft probable, that the diminu-
tion arifes from the diffolution of the .laﬁ por-
tions of adhering iron. v .

With refpe to the quantities and nature of
the gaz feparated in this experiment :

1. The quantity of it from each hundred graing
of wootz, on trials at different times, was found
to be from #8 to 84 ounce-n_leafures‘: the mean
quantity therefigre was 81.

1L 'The .gaz fwm each hundred grains of fteel
wire, after mé,ny trials, was found to be from
83 to 86 ounceé-meafures ; the mean quantity
therefore was 843, * | |

IIL. The
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III. The gaz from each hundred grains of 3 .
bright iron wire, by many trials with the fame
and different parcels of wire, was found to be
from 86 to 88 ounce-meafures: the mean quan-
tity therefore was 87. - o

It is to be underftopd, that when the qgantities
of the different’ parcels of gaz were;compared
‘with one another, they were meafured at the fame
tempergture, and under the {ame degree of pref-
fure. Itis likewife to be underftood, that when=-
ever the folutions of wootz, fteel, and iron, were
made at the fame time, and under the fame cir- |
cumftances, as far as known, there gas unifermly
‘a fmaller bulk of gaz from wootz than from fteel,’
and from fteel than from iro;l. ' : Z

The {mell of the gaz from the above three fub-
ftances was that of hydrogen gaz; but I thought
~ that fror.n‘ wootz had a ftronger and more offen-
five {mell than that from fleel ;@nd that from
fteel was more offenfive than thyt from iron.

I could perceive no difference in the kind of
flame, and explofion, between thefe three parcels
of hydrogen gaz : they burited in the fame man-
ner as common hydrogen gaz from fulphuric
acid, iron, and water. -
| 2 : - Portions
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Portions of the above gazes, mixed with oxy-
gen gaz, from oxide of manganefe, were burned
in clofe veflels, by the eletric fire, over lime-
water. I could perceive no difference, in the com-
buftion, between the gazes from the above differ-
ent fubflances, nor any difference in the gaz from
the fame fubftance at different ftages of the diffo-
Iution. I did not perceive the lime-water to be
at all difturbed in its tranfparency, on my firft
trials; but, in fubfequent ones, on viewing it
miore attentively, and in a good light, it was per- -
ceived to be very flightly turbid. It was equally
fo with all the parcels of gaz.

To fatisfy myfelf farther, at the time I made
thefe experiments, I exploded the mixture of in-
flammable gaz, obtained by decompounding wa-
ter with white-hot charcoal of wood, with oxygen
gaz; by which the lime-water was rendered quife
milky. This inflammable gaz burnt very ﬂowly
'aﬁ'ordmg a deep blue lambent flame.

To determine the quantity, and afcertain the
nature, of the undiffolved black matter in this
experiment, I pouredf:the folutions, while boiling
hot, upon filtres of three folds of paper, and freed

T the
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the filtres from the adhering folutions, by pouring
boiling water upox; them. The paper was ftained
black, by the folutions of wootz and fteel, as far
as the fiquid reached ; but the paper was only
ftained black at the ;pex of the cone of the filtre
by the folution of iron. The quantity ‘of black.
matter on the filtres, from the two former folu-
tions, was app%.rent}y fix or eight times more than
. from the folution of iron; but it adhered too
firmly, and was in too {mall a quantify, to deter-.
mine the _propomou accurately by welght I efti-
mated the quantity of the black matter to be one
per cent. of the fteel and wootz, and a propor-
tionally fmaller quantity from the iron. On ac-.-
count of the véry black and turbid appearance
during the diffolution of woatz and fteel, I was
much furpr{zéd by the fimallnefs of the quantity -
~ of black matter on the ﬁlnes, nor could I, by
experiment, find that any of it p@ﬂ’ed ‘through -
the filtres with the folutions.

This black matter being fprink]ed upon boiling -
nitre, a deflagration took placg, and a large pro«
portion of refidue was found, and afcertained to
be oxide of iron. The black matter was there-

fore
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fore a compound of iron and carbon: or, as fome‘
chemifts term it, plumbago; ‘and wh|ch i the’
new fyftem, 1s denominated a carburet of iron.

I ef’ttmage th,e tity. of %'ubon in wootz and -
fteel to be” r%arl)%l ; and that qu'mtlty to be
about ong ghird of admnd@ art, Of x5, Of
" the welght of thefe twa fubﬁuges . v

I am, in the next place, togive an account of
' the folutions juft mentioned of wootz, fteel, and
’ iron. Qn ftandteg, it has been obferved, there
was a depofition of white magger, and formation
of green cryﬁals in a liquid.

The liquid, béing dgcantedy was emmmed and
found to :be fulfgge of iron, andwfupergbundant
diluted fulphuric acid.
~ 'The green cx‘y&ds were obnonﬂy thofe of ful-
. fate of iron.

The white matter I fuppofed was the fiderite of
Bergman, which is now believed to be phofphate
of iron. I made many.experiments tq afcertain
* its nature; but it isonly neceflary to. flate, that

it readily diffolved “in hot water, and the folution

"afforded nothing but cryfials of fulfate of iron.
Thefe cryftals, by dxﬂ'olvmg in a little water, and by

boiling
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bonlmgﬂto leate behind water mfuiﬁctent for cryfs:

taitzadbn, ylcldcd on coohng, a wate fediment
as before.

~ 'This ghite matter y1e1ded colcothar, (a red
_oxide of iron,) by apply‘mggg\e flame -with the
blowplpe The white matter therefore was not
fiderite, but fule wron, which coud not cryf-

telize on accopnt of deficiency of water.
. . t‘vj‘ B N

*

Al

A Expmment: with Oxide qf Wootz,, af Steel -

o

: Wnd of Iron.
S, . F
‘1200 grmng of weotz, diffolved by dduted,ful-
phuric acnd, andthcn precipitated from.thls acid
by potafth, yielded a grceqlih oxide ; which, on
) drying in a, flome, became ageddith-brown light
' powder, weighing 2700 grains ; and by lgmtlon
it was reduced to 2000 grains. ‘

300 grains of ,dus oxjde " were made into a
pafte with linfeed-oil; which,: being wrappcd in
paper, was put into a crucible, and expofed for

 near an hour to a fierce fire in the wimd-furnace.
On cooling, ,3.cake. of, metal, weighing 200
Vor. V. R * | ~ grains,
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grains, was obtamcd whlch had th*ﬂ'enml pro-
perties of ﬁeel The pyro;nuer deqmch 150°
of fire, S

. The Yelult was th; Tame 48" treatmg ox:de of -

vﬁcel ‘and. of i Jrag, 4{1 theé fame manner as that of
wootz

»

« oy JY »
2y LS

[ -

Comlz;ﬁo’;.f.t’

£;

"

~

] .Many of the properncs of wootz, rc]atgl in th:
precedirg expcnments and obfervations, are fo
ngeneraqu, knowg to be thofc d6 the" memc ftate
of irén, that, but fér the fake 6f dngey, I thould
thinl it fuperfluous to-refer & any | nf them parti-
.cularly, "tp fupport the “conclufion that wootz 1s
at leaft principally iron. Wootz is proved to be
jron by its obvious propertiess (§‘, 2.) by its’
filings being attra&ed by the “magnet ; (§ 2.)
by its fpecific gravity; ({} 2.) by its aﬁ'ordmg no~
thing - but fqlfate of &on, hydrogen gaz,'and a
trxﬂmg reﬁduc, on folution in dxlnted fulphunc
acid, (§- 6.) ,

. With regara to the particular ﬁate of iron
ca}kd wootz,* I'think 1 cannot cx.plaln 1ts nature

- s ? 7 fatif-

" “
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: fansfaéonly, w:thout ﬁrﬁ gelatmg the propcrn,cs,

and e'(plamiiﬁéthe mtgnor &m&urq, Qf the prin-

cipal different metallie ftatdh of iron, I #mgine I
thall be ,be{’t able.to exeopte thls deﬁgn, by&atmg

‘precnfely the juft meaning of. the ?erms which de<*

note, commonly, the ehree ptincipal metalhc ftates
of iron, namely, wrougbt vr farM iron ; _/kel and
caft nr.ra'w irgn.s~ i~ * v

L. Wrought or forged i mm I underﬁand to be that _
vﬁlch pgffcfﬁs the followmg‘propertles e

’It 113& malleable and dudtile in every tcmpe;a«-
ture; and; the .{no;e readlly, the h%ghcr the -tem,—
peratgre.

b. It is ﬁlfceptnble' of but lxttle’imﬁirapn (and
if pure it is moﬁ**probably fufceptible of none at
all) by 1mmerfm&1t, when fgmted, in a cold me-.
dmm, as in water, fat, qil, mercury, &c. Nor i is
it, oh the contrary, fquepﬁble of emollltxon by
ignifing, and let‘tm&the fire be feparated from it

very graduale | -

c. It cannot bé melted Wxtflout addmon 3 but
it may be rendered quite foft by fire, and, in ghat
foft ftage, it is very tough and malleable. T

d. It can eafily be redticed to filings.

“ Qs ¢ ~e. By

-

»

-

.
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" ¢. By being fnnoundod witht carbon £ a. fuf-

- ficient length of tﬁne, at a due tetaperafure, it

'becomes ﬁeel 4 - D 2 .3 .

g2 It doa not become blick upon its furface,
fmt cqua.ﬂy btowr, by bem‘g wctted with hqmd
murlatlc, and other acnds. .

g By folution in fulphurxc, and otherracids, it
'tﬁ'ords a refidue ofgleﬁ than-—,;a, of its wexght

* of carbfn; and, if it qould ~be obtained’ quite
* phre, there is no good? reafon to {ippgle- there

would be any gefidue at all. - -
N | Steel 1 ugderﬁand to be that whxeh has the
followmg propertxcs‘ ST SR

a. It is already, or may Be rendered fo%ard
by 1mmcrﬁon, when 1gmted in a cold medium,
as to be unmallcab]e in the cold; to be brittle,
‘and to perfectly rcﬁﬂE"the file ; alfo to"’cubglafs
and afford fparks of ﬁre on colli'ﬁon with fligt.

" b. In its hardened ftate, 1t may be rendered
fofter in various degfces, (fo as t0.be malleable

_' ‘and duétile in the cald,) by -ignition and coolmg

very gradually
- ¢ It requires upwards of 136° of ﬁ:e, of thc ‘
{cale of chgwood s pyrometer,:to melt it.

' ' . d. Whether

t k4] jv. » -
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.. 4 o1, it is
mallefble - Jhen ignited to qgrtain «degrees’; but,
when 1@1!0& to be;whlte, *perfedly pute freel is
fcarcely malleable¥ . “ " :

e. Tt becomes black on its pol;ibed' fu:face, by
bemg wetted with acids. & T
. f- Much thinner and more-elaftic plates can be

" made of i it, b‘mmermg{;han of ison.~

. g+ The fpecifig gravity of fteel yhich has been

~meltedy and hammereddeis ln ‘general greater $han

. tha,t of forged irop. *
bW Iphnrighcidf&t decom-
pounds ‘of water than"an equal‘

“welght. T A
el dccompounds water, in thc cold,xmorc
- flowly than forgcd iron. » :
ko By repeated 1gmtton in *a rather open veffel,
atid by hammehng, it 5ec05nes wrought or forged.'
iron.. . Ce
L Tt gffosds a’ reﬁdue of at Ieaﬂ: 5+ of its
weight of catbon, on d;ﬂ'olunon in diluted ful-
phuric acid, , '
- m. Itis moie fonorous than forged iron,
n. On quenslung in cold water, when ignited,
- it retains about } of the extenﬁon produced by.

s - : ignition;
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1gmuoa whereas wropght iron, fb treated§ returns :
to neady nntbrme;uagmtude. )
L By ‘the tefm mﬁ or- raw, iron] ¥ under-
frand that kind of iron thh poflefles the fol--
lowing properties. 4 ’
+ sa. It'is fcarcely mallgable at any tempcratute
-b. Itis commonly fo hard as to refit, totally or
mry carfiderably, - thefile.  + ' -
¢. It is- potMufeeptible of biing hardened or

_ fofmned, or butin a ﬂ'ght dggrce, by ¥nition

and cooling. s .

“d. Teis‘very baittle, even after it hds been at- :

» tempted to be foftened by 1gn'ﬁm and coollng

gradually. A *
e. It is fufible, in'a clofe veﬂ'e} at about 30’
of Wedgwood’s pyrometer’ T F

f- With fulphuric acid it generalfy ﬁecﬁrﬂ-

pounds a fma,llcr quangity of whtfr “than an equal '

weight of fteel. = * | 9"
g It d:compounds water, in the‘ cdld more
" flowly than wrought irom, .. :

b It unites to oxygen of oxygen gaz as flowly, '

R ¢

or more flowly, even “than fteel.

i. By folution i in fulphurlc and Other acids, it
leaves a reﬁdue, not only of carbon, but of earth;
DR Wthh

-

5
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" a Kmd of wl calqu;Wontq,@: 1y
which e‘geds the quantlty of reﬁdue ﬁ'om an

N\ -

equal weight of fteel. e <y

R
-

k Itis perhaps moge fonorous than fieel.

, With refpe&t to intggior firuture:. - £r

L. Wrought iron is ta be gonfidered as a fimple .
or undecompowhded body g but it has not been
hitherto. manufattured qulte ¥re¢ from carbon,a
whlch 1s t0. be ggckoned an’ nyppnq .

‘The leaft impugg-iron, as 1@ca§;d by, proper-
ties, is ghat which ggflefies the’ ‘greateft foftneks,. .
t'oug,hnefs, and ﬁrqngth But if it be foft, inde=-
pend@nt of combma.non,. it will Qf'courfe be . of
the toug,h% and, Qrongei’c quality.. To. denomi-
nate it from propertles, I wodld call it fof¥ mal-
leable éron: and from, internal ﬁméhxre, it fhould
‘be calleds # :ron, or pure irdis , :

The are from the deqn mirfes 6f Dannemma
produces the punéi’c irpm. ¥ s in. Fmgland called
Oeregrwzd iron®. Iti 18 almaﬂ: thc 6nly,, iron. ma-:

. ’ S L .

* quegrund 1s not the name of the country in wlnch the

oreof this iron is gotten; qr of the place where it.is manu- -

fa&ured but it is the name of a fea-pért town, £rom which
the iron of Dannemora was formerly exported.

 , : nut;éé'turcd‘
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nufa&ured which by cemcntatlon aﬁ'ﬂls what
our astifts reckon good fteel. ‘

II.  Steel has compofition. If'is a compound
of ifon and carbon, the preportions ‘of which have-
" not been accurately determined, but may be efti-
mated to be one of garbon, and'3oo of iron. I
‘would call this Rafe of ifon, from exgernal pro-
pertxes, bard mdkable iron ; and frgm interior |
fruure and compoﬁuon it rrgy be called as in
the new fyftem, carburet of iron.

Steel of the beft imaginable kind is fuch as has
not yet been manufactured ; or it is that which
has the moft extenfive range of degrees of héi‘dnefs

or’ temper; the greatef’c ftrength, malleahlhty,
ductility, and elaﬁncxty, which has the greatei’c'
compadétnefs or {pecific gravity, ‘and"which takes
the fineft polith ; and laftly, which pofieffes thefe
qualities eqﬁally in eveéry part. Steel made by ce-
mentation, of the beft quality, which has been
melted, approximates the .neareﬁ to this kind of
ﬁéel “Tts greateﬁ dcfeé't 1s want’ ogmalleablhty

"L Crude or raw iron is a m1xture, and has
compoﬁtxon It conﬁﬂs of pure iron, united and
- mixed with other {ubftances, fo as to be hard un-
~ . = mallgable
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malleable iron : but the ﬁ;bﬁances with whxch it
is almoft always mixed and united are three, viz.
oxygen, carBon, ‘and earth. I would term- tlus
fate of iron, on account of external propemes,
. bard amnalleabfe iron; and on account of ﬁruc-
ture, impure irom. 7
~ In this ﬁatemcnt of the mterlor ‘frru@ure of the
different ftates of 1 1ron, I have not thought it necef-
7 fary to reckon the” 1mpa1pab1e fluids which they
contain, in. perhaps . different proportxons 3 wiz.
hght, caloric, eletric, and magnenc fluids ; for
I beligye their chemical agency has ot been af-
certamed ,
. Tron may alfo contam a much greater quantxty

of carbon than has been above ftated to be a con- -
nfatuent part of figel ; 3 and this ﬁate of i iron is ’
hard unmalleable, and is not umform in its tex-
ture. It may be called,., accordmg to the new no-
~menclature, byper-carburet of. zron. It is liable to ‘
be produccd by cementing iron in a very hlgh
temperature, for a very long time, With a largc
quantity of ,garbon, and it is alfo praduced by
melting iron, or fteel, with carbon. e

- Vor. V., " R Thei"e
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There are innumorab; varieties of the fitft tx-
plained ftate of iron, viz. wrought iron.” Some of
thefe are- familiarly known, 'and diftinguithed by
names, ameng argifls. Different quantities of car-
bon, which is here an impurity, are'the oceefion of
thefe varieties ; but, as the carbon is not in fuffi-
cient quantity to diminifh the toughnefs, foftnefs,
and malleability, to fuch a degree as to produce
the obvious qualities of freel, fuch varieties are
reckoned to be thofe of wrought iron. The car~
bon may, however, be in fuch proportion as to. pro= -
duce a ftate of iron which, in fome degree, pof-
feffes the properties both of fteel and wrought
iron; and which poflefles partly the properties of
_ fieel, and paitly the properties' of wrought -iron:
It is quite’arbitrary to call fuch kinds of iron,
figel, or wrought iren. - " - ’

. There are alfo innumerable varieties of the fes

cond flate of iron explained, viz. Sleel. Some of '

thefe are known, and diftinguithed by artifts, - A

~ greater, or.{maller, proportion of carbon, than

the quantity requifite to faturate the iron, is the -

caufc of thefe varieties; which are reckoned va~
4 . rieties
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| in certain de-
of fteel.
Befides thefe varieties of iron and fteel, ‘d'epcn-
- ding upon cat_'bdn, there are other varieties, from
extranequs {ubftances of a different nature, Thefe
are moft frequently oxide of iron, or oxygen, and
filica; efpecially. in. fteel from the ore. The
. prefence of 1phofi:horicl acid has been fhewn to be-
* the occafion of the vagiety of iron named. coid
Jbort, which is brittle when cold,> but not when:
ignited.. And there is another variety, called red
fbors, which is malleable when cold, but brittle
when. ignited; the caufe of which is fuppefed: to:
be arfenic. T o
Iron and fieel may contain an extraneous fub-
fiance, and yet pofiefs the properties of goo,d; or
even of the beft, kinds of thefe-metals. This is the’
* cafe when they contain. manganefc; as the fine:
experiments of Profeffor Gadelin, made under the:
dire&ion of Bergman, have demonftrated.
~ Some ftates of iron are what are called mecha-
* nical mixtures.of fteel and wrought iron. This is, .
more or lefs, always the cafe with Zar jkél made
R 2 by

t
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by cementation : if the bar be thick, the interior:
part will be mere iron. :
Laftly : There are different forts of fteel, and of
wraught iron, from the difference of mechanical
arrangement of their parts.v Thus the {pecific gra-
vity of fteel, ’by cementation, may be increafed by-
fufion, ar hammering, and its grain altered. I
have been told, that it may be hammered, in the’
cold, till it is fo brittle that a flight ftroke will’
break a thick bar. By quenching clofe-grained
harﬁmcred fteel in cold water, when ignited ta
whitenefs, its fpecific- gravity is diminithed,
“its grain is opened, and it is rendered much
harder. .
" Thefe diftin&ions will perhaps ferve to explain
 the nature of many varieties of the different. ftates
‘of iron, differently. named by artizans; namely,®
pig-iron 5 charcoal, and coal-pig, or fow-iron ; blue,’
- grey, white, caft irom; foft iran; tough iron; brit-
tle iron 5 bard irom; ore fleel; cement /Zeél; blifier
Jeeel [ft fieely bard fleel; bammered fleel ; caft
Sleel; burnt feel 5 over-cemented fleel, . -

¥ fhall
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- T'thall next endeavour to fhew to which of the
above ftates of iron wootz is to be referred, or to
“which of them it moﬁ: approximates, |
It appears that wootz is not at all malleable
‘when cold; and when- lgmted it is difficuldy
forged, and only in certain degrees of fire. It
can be tempered and diftempered, but not to a
confiderable extent of degrees. (§. 3. ¢f.) The
range of degrees of fire at which it is forged is of
lefs extent (§ 3.and §. 3. 4.) than the degrees at
_which it can be tempered. (§ 3.and§.3.¢f) It
vies with the fineft ftegt'in its polith. Its fpecific
; gravity, which is -lefs than that of hammcrcd
jron, is very little diminithed by ignition and
cooling rapidly. (§. 2. N°. 6.) It melts, but ata
.higher temperature than crude iron. (§. 3. 4i.)
- It is not eafily reduced into filings, even after gn-
nealing. (§. 3. £) Its polithed furface grows black
by being wetted with nitrous acid. (§. 5.¢.) Itis
not fo brittle as raw iron, nor even as fteel. (§. 2.)
On folution in fulphuric acid and water, it af-
fords about the fame quantity of carbon as fteel,
and rather lefs hydrogen gaz. (§. 6.) - -

- ¥
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From thefe and other properties, related in the
preceding experiments apd obfervations, it is evi-
dent that wootz approaches nearer to the ftate of
fteel than of raw iron; althouglfit poffeffes fome
properties of this laft fubftance. '

, ‘With, regard to the kind of fteel to which
v_vopt.i_is to.be referred ; it is not of that fort in
which there is either an excefs or deficiency of|
carbon, (page 121, line 14, et feq.) but it muflk
contain fomething befides. carbon and iron, ather-
wife it would be common fteel. It appears that,
the. folytion in nitrou&—aciﬁ'@. 5.) and-in diluted
fulphuric acid, (§. 6.) contained only oxide of iron, -
and a refidue of carbonaceous matter, as in com-;'.‘
mon fleel. Hence it is obvious to fufpect that woatz,
~ contains oxygen; either equally‘ united with.every;
| part of the mafs, or.united with.a partion of.iron
to 'cotnp’ofq oxide, which is diffufed throughout
the mafs. That this is really the ingredient- in
wootz. whifqh,diﬁingu‘iﬂles,it.from fteel, feems ta
be proved, or.at leaft confifis with its properties;
o F,or,v it accounts for the {maller qgantity. aof hydre-
gen gaz than was afforded by comman fteel; (§. 6.)
1t accounts for the partial fufion; (§. 3. 4.) it ac-

| counts
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. counts for the great hardnefs, even on reducing its
temper ; (§. 3. f) fer its little malleability ; (§. 3.)
and perhaps it is jbe reafon of the fine edge, and
polith. (§. 2. §. 3.) The expetiments (§. 3. g 5.)
confirth -this conclufion. The oxide is perhaps

not equally diffufed ; hence the wootz is not - '
quite uniform in its texture and hardneéfs, until it -

has been remelted. (§. 3. 2.9 The brittlenels of
wootz when white hot (§. 3. 4.) is a propgrty of
eaft feel; and fhews'that it contains no veins or
pamcleq of wrought i iron, , and alfo that it has been
melted. Common ﬁcef:, which is all made by

eemerntation, is very tnallgable when white hot, -

enly perhaps bécaufe it Contains iron which has
efcaped combination with carbon.

 The proportion of oxygen in wootz muft bé
very {mall, otherwife it would not poffefs fo much
firength, and bresk with fo much difficulty,
@. 2.) and much mote oxide would have melted
- éut. (§. 3- &) This cozing out of matter is

analogous to- that which appears on refining raw

iron.

Although no account is given by Dr. Scott of

“the procefs for making wootz, we may, without

N much
-

<
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much rifk, conclude that it is made dire&ly from
the ore, and confequently, that it has never been
in the ftate of wrought iron. For, the cake is
evidently a mafs which has been fufed; (§. 2;)and
the graiﬁ (§. 2.) of the fraéture is what I have ne-
ver feen in cement-fteel, before it is hammered or
melted. This opinion confifts with the compofi-
tion of wootz ; for, ¥ is obvious that a fmall por-
tion of oxide of iron might efcape metallizatioh,
and be melted with the reft of the matter. The
cakes appear to have been cut almoft -quite
through, while white hot, (§.2.) at the place where
wootz is manufactured. and, as it is not probablz
that it is then plunged in cold water, the great
hardnefs of the ‘ pieces imported, above that-of
our fteel, muft be imputed to its' containing
axide, and confequently oxygen.

The particular ufes to which wootz may be ap-
plied may be inferred from the preceding account:
of its properties and compofition § they will al{o
be difcovered by an extenfive trial of it in the ig+
* numerable arts which require iron. - - ey

et

4
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* XVI. On the Purification of crude Sai)‘;ﬁ:fre. .
- / By M. BavMmk, -

FROM THE 4NNALES DE CHIMIE.

3

: _ »
THE name of crude faltpetre is given to that
which is procured by lixiviating the earths which
contain it. Potafh is added to the lie, to decom-
pofe thofe falts which ~ have an eafthy bafis.
Crude faltpetre is a mixtuge of nitre with a bafis
of fixed alkali; of nitre with an earthy bafis; of

three kinds of fea-falt, one with a bafis of mineral
atkali, another with a bafis of fixed vegetable al-
kali, and the third with an earthy bafis; of a
fmall quantity of felenite; of a fmall qtmﬁtity of
earth, in two different ftates, being partly loofe,
and partly diffolved by thofe falts which form
what is called the mother-water ; and, laftly, of .
a certain quantity of extrative vegetable and ani-

" mal matter. Sometimes crude faltpetre alfo con-

tams a fmall portlon of fal-ammoniac.

‘Vot. V. S The

-



1 56 Oh the Purifidition

The ob;c&" it thicptirification-efi faltPetre; is
to feparate from' it alf foreélgn fubftances.- In-ithe
faboratorics belonging - to government, {(whick;
acc::rdmg to law, are the-dnly places wheie falt-
petre can be purified,) the crude faltpetre undes-
, %oés' two diffohitions, and twe fucceffive cryftali-
Zations.’ To the firft folution a certain q%aniiy
‘of Flanders glue is added, to clarify the liquor;

this is an additional trouble in the operation;iand
is quite ufelefs in" the ‘procefs'] am-about fo Jpio-
pofe. 'The following is a fhort' accoudt of the
“common method of purifying crude faltpetre. ..(.
Five or fix thoufand pounds of crude faltpesre
are_put into a copper caldron, with abeut an-equal
_quantity of water. The mixturéis heated,.and,
on account of the fmall quantity of water, the
faltpetre is diffolved by help of the heat, in pre-
* ference ‘to the fea-falt; but fome fea-falt is.alfo
diffolved ; the reft-is taken away- with a grear

* fkimmer. The falt is- put to drain in .2 baflet,
- placed over' the caldron; and the liquor is_then
dlarified witht a pounder twa of Flanders ghue dif-
" folved in water. Ac-fcum is fermed;which coptains
the loofe earth; this fcum is taken away as it

| .o ifes.
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uifes The lignar i then _put. into large copper:
yeficly in which it:cryflalizes. The cryftals pro-.
duced are fet to drain ; they ar‘ev impu_rc," as_they
coptMe-a .porti,onj of fea-falt,, and alfo a portion
- of, the mother-water in which they cryftalized.
.. 'This impure faltpetre is purified by diffolving
it.again in water, and cryfializing it, as was done.
before. - The cryftals arifing from the fecond:
ryftalization are called purified faltpetre, and are-
~uled for making gunpowder, &c. The: mother-
swatge, from  the. various cryftalizations, is: coj- :
le®ed: together, and isafterwards purified, by it-.
ofely by means of potath. -
Ls.z. Fhe abgve is-a fhort view of the manner of re-
fining ox. putifying. faltpetrc, as it has been prac-,
stifed- for Wme. mnemqpa] A quantity of mo-,
- therswatery and of feaqfalt, remain, as we have-
oMeen, mixed: with,the faltpetre of the firft cryﬁau.'
- z5%iom.: 3 Lhefe . foreign _fubﬁ;aucgs, though in a
o lefs propartion, fiill remain mixed with the falte
..;petre of the fecond cryflalization ;. and the liquor
fepasiated fiom the faltpetre of the fecond eryftali--
mam hy being: evaporated: aftefh; forms: only.
Y s e L S 2 - fuch
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fugh,,.faltpgtrc as is formed by-the firft cry-ftahuo
mn, on account of thc mother-watey and {ez-
'ﬁltmmdwuhlt,. , S
' b § do not think it neceffary to be-more particu-
lat refpedting. this operation, as it is defcribed in
algoft eyery book op chymiftry; ‘what I have
mentioned will ferve to bring it into view, fo tha.
it may be compared, with the procefs I am going .
to propofe. It is fufficient to remembgt,tha,t,,,,i#1.z
the. old. procefs,. the; crude-faltpetre undergacs-
twa. fquefﬁvb diflolutions and - cryﬁalizatipns;;» :
andy: the mpthey ,water is operatcd upon by its -
felf. . cee v e
'.I‘hc procc[s I propofe is more ﬁmple by it ITY
obtained, w;thont.ﬁrg,, without diffolution, with-:--
out any clarification, with lefs-labous, lefs ex-- .
pcrige, and at one fingle op‘eratio\p,' as much falt- .
petre, . and as  puye as that of the fecond- cryﬁahg 5
zatiqn. | The, mothcr-watcr s colle@ted and puri-
fied by ltfelf as ufual; but; as I fe«para.tc it, and
alfo the fea-falt, at the beginning of the. opc‘-_;
ration, the faltpetre is not accompanied through
the whole procefs (as in the other way) by.fub-
o ‘ ftances

e
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fraices Whith'd6 ot belohg o it,’ conféquently -
there'is no fuchimpedisent to its purification, ~ -
I propofed this method, in the'year 1788, "t6""
the' arfenal, *Sorfie Txperitients’wete iried, but
not propexty: purfued, ‘becaufe it was  thught ‘!
that my:ptrocels would ‘caufe too' great!a” Ehénge .
in'the ufual courfe of things; I cany howevey, aft ™~
ek that it requires po changes but: fuch ‘as“a:e
firlétlysebconomical, ~ © - T - I
Ponght to mention, that I madé my experlmtmi N
| only port ‘one: hiundred ‘ounces'of: crade faltpctrc* :
at a'time ;' that quantity is- certainly ‘very fma!};'.v
compared with what' would be operated upon at-
onee in the large way ; but there is no réafon why
my-:procefs (which is founded upon the dlfpoﬁ- :
tionwhich cold water has to diffolve the fea-falt,.
and ‘the mother-water, in preference to the fal¢-- -
petrg midy riot be pradtifed, at once, upon' what- -
evefilgantity of crude faltpetrc mzy be t.hought :
;}e&fﬁtry“ e b ';

Sl a0
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R CoLahs add
. Analyfis of one Hundred Qunces of crude Saltpetre,

T took, for my experiments, a crude faltpctré .
upon which the lofs, by the ufual’ procefs was;
about thirty per eens. '

I put one.hnndrcd ounces of this faltpetre into
a large glafs receiver, with fixteeni ounces of told
siver-water ; I left this mixture in infufion for the
- fpace of half an hour, fhaking it often. I then,
pat it to drain in a large glafs funnel; till no rtioré
liguor would drop from it;. the fpout of the fln-
wrel had a fmalt bundle of fraw in it, t8 retiln ..
the faltpetre. By this firft opeiation I got rid '6f
almo:& all the mothm'-water, and of a fmall tﬁxaﬁ‘- ~
hty of the fea-falt.

- 1 put the: faltpetre agam into-the fame glaﬁ‘,&&--
ceiver, with'a pint of cold river-water ; ‘T'lettlils .
mixture remain for the fpace’ of twent’y‘-f‘bﬂr
hours, taking care to fhake it often, to~ ficifitate
fthc diffolution of the fea-falt ; at the ena of fhat
txmc, T et it to dram as befote, - ’

- . When -
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" When it -had thoroughly drained, I'mixed it
.again, for the thirdtime, with amother pmt of
«cold fiver-water ; I Ieft this mixture in infufionas
- before, during twenty-four hours, and then fet it
40 drain.. ‘When it had drained, I ,fprmklc4 it
-with cold water f{everal txmcs, that it m,lght be
-completely wathed. The faltpctrc had . “movg a
beautiful appearance, was very whlte, and nea.rly
as pure as that which has been twice cryﬁahzcd,
. . By .the above fimple proccfs, thhou:: chﬂ'a- :
Jntion, I.can obtain, whenever I plafe, 3&1:-
Petxe more, pure. than it often.is aftcr bemg twice

i?}

cryftalized. But, as the faltpctrc wlychhns{ (t‘:o{l‘x
- afed in making gunpowder qught _to bc Dot
senly very pure, but alfo mtirely free £rom gravcl
or, fmall_ftongs, it is nccqffa:y_tha.t fuch faltpetre
fhould be purified by diffolytion, and that the
Tiquer, fhould be paflfed throqgh a cloth beforg 1t
is cpyflalized., For thefe reafons 1t is needlefs o
Pusify the faltpetre compIetely by waihtng

~ The faltpctre wafhed, as above defcnbed, and
well drained, weighed fixty ounces. I d:ﬁ'olvcd‘
it, with the affiftagce of - hcat, in five pqunds of

water ;
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-witer; and then filtered the liquor. The earth
.vemnained upen the filtre ; I wathed it, and dried
it; it then weighed forty-cight grains. By two
cryftalizations I obtained fifty-one ounces, four
_gros, and nine grains of faltpetre, which was per-
fe&ly pure; it fcarcely rendered a folution of fik-
.ver turbid, and was, in fhort, as good as that
which is prepared at the arfenal for the fabrica-
tion of the beft kind of gunpowder. There re-
mained about eight ounces of liquor, which I
mixed with the mother-water, that I might ope-
rate upon them together, in the manner I fhall
hereafter defcribe. ,
Thus, from one hundred ounces of crude falt-
-petre, I obtained nearly three quarters of the
original quantity, of very pure faltpetre, by one
fimple purification.
- In the ufual way of purifying faltpetre there
alfo remains a great quantity of faltpetre in the
firft feparated mother-waters ; which is procured
' from them aftervtards, by operations which per-
haps require to be examined. At prefent I fhall
Rot offer any thing new on this head ; but fhall
. 6 | only.



of -cxude: SaltpstPe. 5137

“only obferve that, according to the procefs F pro-
pofe, the mother-water.is  feparated- by the firft

~wafhing, and may be treated by itfelf with pot-
ath, in the common manner. From the water
of the fecond and third wathings, evaporated
together, faltpetre of an inferior quality may be
obtained. i .

Crude faltpetre, as I have already obferved,
contains a fmall quantity of earth. This earth is
in-two different ftates; a part of it is loofe, and
may be feparated, almoft intirely, during the
wathing of the faltpetre. For this purpofe it is
fufficient to take the faltpetre out of the veflel in
which it is wathed, with a fkimmer, and to put it
to drain. 'The folution of the faltpetre fo treated
does not grow turbid duting its evaporation. .

The other part of the earth is kept in folution
by ‘the mother-water; it feparates, by degrees,
every time the liquor is evaporated. |

' TO BE CONCLUDED IN OUR NEXT.

Vor.V, T o XVII
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XVIL. On the Means of preferving thofe who are
employed in grinding Colours from the Diforders oc-
cafioned by that Employrient. By M. BouLArbp,
of Lyons, Architect.

WITH A PLATE.

FROM THE JOURNAL DE PHYSIQUE.

IT is well known that many fubftances emit
exhalations which are dangerous to health; but,
if we do not breathe the air with which they
are mixed, or if there exifts a wind which
carries thofe exhalations away from us, we
cannot have any thin'g to fear from them. If,
therefore, the workman who grinds colours does
* not breathe the air in which they are fituated,
or if we can keep up a conftant current of.
wind, which fhall carry off the vapours arifing
from thofe colours, they cannot poffibly do any
harm to the workman; it being the air we breathe
which fesves as a vehicle to convey thefe noxious

o ' ‘ hvapours



On preferving thofe who grind Colours, &e¢. 139

vapours into our bodies. Thefe principles are
certain and inconteftible, | V

To produce the falutary effeéts above men-
tioned, I furround the table A, (Plate VII,) and
the ftone on which the colours are ground B, with
a cafe CC; this cafe is open at top *, and is fo
much larger in its dimenfions than the ftone, as
to leave afmall interval, of about % of an inch,
all round it; the upper edge of the cafe is nearly
on a level with the furface of the ftone. Through
one of the fides of the cafe pafles a pipe D, which
has a communication with the external air, by
.going threugh the floor, or one of the walls,
About fix inches above the ftone is a kind of hol-
low pyramid E, formed of four glazed frames,
which are fo wide as to extend about three inches
beyond the edge of the ftone. The pyramid is
terminated by an iron pipe or funnel F, which
communicates with  furnace G, which draws in
its air from the bottom, and finithes at top in a
pipe, which ferves as a chimney. When a fire is
lighted in the furnace, the air contained under

- * In the plate one of the fides is taken away, to fhew the
internal conftruction.

T 2 the
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the pyramid will afcend ; this air will foon be re-
placed by the external air, which, pafling through
the cafe, will keep conftantly rifing all round
the ftone, (by the interval between it and the
cafe,) and thence into the pyramid. This cur-
rent, beiﬁg once eftablithed, will confine, as
much as poflible, the vapours arifing from the
colours, and will convey them away, fo that the
workman will be no longer expofed to their dan-
gerous effects,

This ﬁmplé contrivance appears to me unob-
jectionable, as it prefents no obftacle to the la-
bour of the workman, who may fee his work
through the glazed frame, and may {crape toge-
ther his colour as often as he thinks proper. If
the frone fhould be too large, fo that the pyramid
is in the way of his arms, he may leffen that in-
convenience by walking round the ftone as he
works.

In order that the furnace may produce its ef-
fects properly, the doors of it muft be clofe fhut,
and the room in which this contrivance is placed
muft be only of a middling fize, and well clofed.
The fmall quantity of air which will come in,.. ..

: | through
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through the interftices of the doors and windows,
will'do ne harm; on the contrary, as it will be
drawn under the pyramid, it will carry off thofe
vapours which the workman, by the motion of
his arm, may have caufed to efcape.

I have tried the effe¢t of the contrivance I
propofe ; and found that, ‘by means of as muck
charcoal as ferved me to fill the furnace twice, I
could grind verdegris, (a colour which furnifhes
themoft dangerous vapours, and the moft offenfive
fmell,) for the fpace of ‘three hours, without:the
{malleft inconvenience. Several very delicate peré,
fons, who came into the room during the opera-
tion, affured me that they did not perceive any
difagreeable fmell, and that the contrivance ap-
peared to them to anfwer the end propofed in
the moft complete manner. ‘

I afterwards made the following experiment.
To render the current of air which rifes around
the grinding-ftone perceptible, I put into the
wooden cafe, under the ftone, a chafing-difh with
a fmall fire in it, on which I threw fome pow-

“dered fugar. A ‘thick fmoke. arofe round the
ftone ; and was perceived to pafs rapfdly‘ into the
- - - pyramid,
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pyramid, being drawn that way by the current of
air which paffed through the furnace. This cur-
rent of air and fmoke was fo rapid, that I could
by no means alter its courfe, or diret it to the
outfide of the pyramid.

The fuccefs of the forementioned experiments
convinced me of the advantages of this contri-
vance. In the firft place, it is very ﬁmple, and
defends the workman from danger, without ma-
king any alteration in the ufual manner of grind-
ing colours § it alfo carries off the dangerous va-
' poﬁrs without rendering the work more difficult,
the workman (as was before obferved) being able
to {crape the colours together, as often, and as

eafily, as in the common way of working. Se-
' condly, this contrivance may, at a very {mall
expence, be adopted by all perfons who grind co-
lours ; the expence of grinding them will be very
little increafed by it, as a fmall quantity of char-
coal is fufficient; and the expence of that might
be diminifhed, or taken away, by making the fur-
nace ferve alfo for other ufes. It might be ufed for
the purpofe of boiling oils to mix with colours,
and the workman who. is employed in grinding

' V ' could, -
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could, at the fame timc, attend to the oils which
are to be boiled.

I muft obferve, that if the furnace is to be
ufed for thefe various operations, it fhould be
placed near the ground; it will not, on that ac-
count, aét with lefs effe¢t on the pyramid, pro-
vided the pipe of communication, proceeding
from it, is bent in a proper manner.

I fee but one reafonable objeion to what ¥
have here propofed. It fnay be faid, that in fum-
mer the furnace may occafion a degree of heat in
the room which may be very difagreeable; or
(admitting that not to happen) the furnace may
not occafion fo ftrong a current of air at that fea-
fon of the yeaf as at others. v

The firft part of this 'objé&ion I confider as
abfolutely void of foundation ; a very {fmall quan-
tity of fuel ferves to keep up the fire, the heat
from which i1s mild and temperate, and much
lefs than *that in which many workmen are
obliged to perform their refpeétive operations.
Bu/t,’ \&ere it greater, an increafe of heat would
furely be lefs dangerous than the vapours arifing
ﬁom many colours. ,

2 |  With
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With refpect to the current of air in fummer,
I have reafon to think it would always be fuffi-
cient to produce the defired effect. If it fhould
not, I propofe to employ, inftead of the furnace,
two pair of fingle bellows, of a middling fize,
which a child might work by means of a beam or
lever. Thefe bellows fhould be placed oppofite
“each other, and near the floor; their lower parts
fhould be firmly fixed, and motionlefs, and their
upper parts thould be moved by rods conneéted
with the lever. The tube of the pyramid fhould
be divided into two branches, which branches
thould communicate with the bellows; the nozles
of which fhould be larger than ufual. Thus
the air, loaded with the vapours from the
colours, might be driven into a chimney, or
any other place where it might be difperfed
without danger.

Inftead of the bellows,/ a ventilator, or any
other means of occafioning a dréught; of air,
might be ufed. The objeét rcquired'being only
to produce a current of air, round the grinding-
ftone, that may be capable of carrying off the
‘dangerous effluvia arifing from the colours.
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REPERTORY
o oF '
ARTS axo MANUFACTURES. |

NUMBER XXVIIL

XVIIL Specification of the Patent grasted 1o My.
WiLriam Nicrouson, of New North-fireet,
Red Lion-Square ; for a Machine or Infrument

Jeor printing on Paper, Linen, Cottan, Woolien,
.and other Articles, in a more neat, cheap, and
accurate Manner, than is effected by the Machines
row inlfe.

. WITH THREE PLATES.

Dated April 29, 1790.

T o to whom thefe prefents ihailcome, &,

Now xNow YE that, in compliance with the faid
- Vor. W U ) provifo,
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provifo, I the faid William Nicholfon do hereby
declare, that my faid invention is defcribed in
_ the plan hereunto annexed, and the. defcription
thereof hereunder written, and in manner follow-
ing; that is to fay, my invention confifs in three
parts or particulars; namely, firft, the manner
or method of making, preparing, or placing, the
original model, models, cafts, types, engravings,
carvings, or fculptures from which the impref-
fion is to be made. Secondly, in applying the
ink, or colouring-matter, to fuch models, cafts,
types, engravings, carvings, or {culptures. And,
thirdly, in taking off the impreflion, or tranf-
ferring the ink, or colouring-matter, from fuch
models, cafts, types, engravings, carvings," or
fculptures, to the paper, cloth, or.other material
aipon which it 18 intended it fhould remain.

I. In the firft place then, I not only avail my-
felf of all the methods of making, Ppreparing, and
placing, the original models cafts, types, en-
gravings, carvings, or fculptures which have
hitherto been knewn or ufed in printing, and de
‘myfelf make ufe of them in conjun&idn"with my
;newly-lnvcnted method of applymg the ‘ink, ‘or

' colourmg-
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,c.olouﬁ‘gg,-matte,r, to fuch original modeis, cafts,
types, engravings, carvi,xigs,' ot fculptures, and
alf with my newly-invented method of taking off
the impreffions, but I do likewife make, put to-
gether, and arrange them in a new. -manner, as
occafion may require ; that is to-fay,

' II, 1 make my vmoulds, punches, and matrices,
for éaﬁing letters, in the fame manner, and with
the fame materials, as other letter-founders do,
excepting that, inftead of leaving a fpace in the
mould for the ftem of one letter only, I leave
fpé.ces for two, three, or more letters, .to be caft
at one pouring of the metal; and at the lower ex-
tremity of each of thofe fpacés (which communi-
cate by a commeon grogve at top) I place a matrix,
or piece of copper with the letter punched upon its
face in the ufual way. And moreover, I bring.the
© ftem of my letters to a due form and finith, not
only by rubbing it upon a ftone, and fcraping it
when arranged in the finithing-ftick, but likewife
by fcraping it, .on one or more fides, in a finifh-
ing-ftick whofe hollowed .part is lefs deep at the .
_inncr than the outer fide. I call that fide of the
groovc wluch is. neareft the face of the dxfpofed
Us letter,

-~
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letter, the outer fide; and the purpofe accompliﬂa. .
ed by this method of fcraping is, that of render-
ing the tail of the letter gradually fmaller the
more remote it i3, or farther from the face. Such
Jetter may be firmly impofed upon a cylindrical
furface, in the fame manner as common letter js.
impofed upon a flat ftone. I {pecify and affirm
that the above defcribed methods of cafting two
or more letters at once, and of chamfering or
floping their tails, are parts of my new inven-
tion. )

III. I impofe or difpofe my letter for printing
in the common manner, to be ufed in conjunétion
‘with my newly-invented improvements. And I
likewife impofe it in frames or chafes adapted to
the furface of a cylinder of wood, or metal, and
faften it to the faid furface by fcrews, or wedges,
or'in grooves, or by other methods well known
to workmen ; and this impofing letter upon a cy~
linder I ftate and affirm to be part of my new
jnvention,

IV. I cut, carve, engrave, chafe, caft, medel
or make, (in the ufual manner of performing thofe
_operations,) blocks, forms, plates, types, or ori~

‘ ginals,
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ginals, to be ufed for printing, either of wood,
metal, or other materials; and thefe I ufe in con-
Junction with my other newly-invented improve-
ments. I likewife, for other kinds of work, do
faften with glue, cement, fcrews, wedges, or by
other known methods, fuch blocks, forms, plates,
types, or originals, as aforefaid, to the furface of
a cylinder. I likewife, for other kinds of work,
" do cut, carve, engrave,' chafe, caft, model or
make, blocks, forms, plates, typés, or originals,
as aforcfaxd of a cylindrical form, of wood; me-
~ tal, or other materials. And I ftate and affirm
that ‘this difpofition of blocks, forms, plates,
types, or originals, upon a cylindci’, and alfo
that the cutting, carving, engraving, chafing’
and cafting, modelling or making, blocks, plates,
types, or originals, of a cylindrical form, as
aforefaid, are parts of my new invention.

V. In the fecond place, I diftribute or apply
the ink, or colouring-matter, upon the furface,
or in the interftices, of the blocks, forms, plates,
types, or originals aforefaid, by ca.uﬁng the fur-
face of a cylinder, fméared or wetted with the
“colouring-matter, to roll over, or fucceflively

6 apply
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apply itlelf to, the furfaces of the faid blocks,
forms, plates, types, or originals, of whatever
figure or conftruction fuch blocks, forms, plates,
types, or originals, may be. Or elfe [ caufe the
faid blocks, forms, plates, types, or originals,
fuccefively to apply themfelves to the faid cylin-
der. I call the faid fmeared or wetted cylinder,
the colouring-cylinder. Its furface is covered
with leather, or the dreffed fkins which printers.
call pelts, or elfe it is covered with woollen, or
* linen, or cotton cloth. Wken the colour to be
ufed is thin, as in calico-printing, and in almoft
every cafe, the covering is {upported by a firm
clatic fluffing, confifting of hair, or wool, or
.woollen cloth wrapped one or more folds round
the cylinder, When the covering confifts of
woollen cloth, the ftuffing muft be defended by
leather; or oilfkin, to prevent its imbibing too
much colour, and by that means lofing its elaf-
ticity. It is abfolutely neceffary that the colour-
4ing—matter be evenly diftributed over the furface
of the cylinder; for this purpafe, when the co-
lour is thick and ftiff, as in letter-prefs printing,
I apply two, three, or more fmall cylinders,
called-
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talled diftributing-rollers, longitudinally againt
the colouring-cylinders, fo that they may be
turned by the motion of the latter; and the ef-
fe&t of this application is, that every lump or
mafs of colour which may be redundant, or irre-
gularly placed upon the face of the colouring-cy-
linder, will be prefled, fpread, and partly taken
up, and carried by the fmall rollers to the other
parts of the colouring-cylinder; fo that this laft
will very fpeedily acquire and preferve an even
face of colour. But if the colouring-matter be
thinner, I do not apply more than one or two
of thefe diftributing-rollers; and, if it be very
thin, I apply an even blunt edge of metal, or
wood, or other material, or a ftraight brufh, or
both of thefe laft, againft the colouring-cylinder,
for the purpofe of rendering its colour uniform.

VI. When I apply colour to an engraved
‘plate, or cylmder, or apply the colour through
‘the interftices of a perforated pattern, or cylin-
der, as in the manufacturing of fome kinds of pa-
per-hangings and floor-cloths, I ufe a cylinder en-
tirely covered with hair or bni’des, in the man-
“ner of a brufh.’

VII. The
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VII. The whole of the manipulations or praétices
defcribed in the two preceding paragraphs (num-
bers V. and VI.) are parts of my new invention.

VIII. In the third place, I perform all my im-
preflions by the aétion of a cylinder, or cylindri-
cal furface; that is to fay, I caufe the paper, or
cloth, or other material intended to be printed
upon, (and previoufly damped if neceffary,) to
pafs between two cylinders, or fegments of cylin-
ders, in equal motion; onc of which has the
block, form, plate, affemblage of types, or ori-
ginals, attached to, or forming part of, its fur-
face, and the other is faced with cloth or leather,
and ferves to prefs the paper, cloth, or other ma-
terial, as aforefaid, fo as to take off an impref- -
fion of the colour previoufly applied. Or other-
wife, I caufe the block, form, plate, aflemblage
of types, or originals, previoufly coloured, to pafs
in clofe and fucceffive preflure or conta® with

_the paper, or cloth, or other material, wrapped
round a cylinder with woollen. O otherwife, I
caufe the laft mentioned cylinder, with the paper,
or cloth, or other material wrapped round it, to
roll along the face of the block, form, plate,

aflemblage -
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- affemblage of types, or originals, previoufly co-
loured. Or otherwife, I caufe a cylindef having
the block, form’, plate, aflemblage of types, or
originals, attached to, or forming pért of, its fur-’
face, to roll along the furface of the paper, cloth,
or other materlal intended to be prmted and pre-
viouily fpvead out upon an €ven plane covered
with cloth or leather ; the faid cylmder being fup-
plied with colour by means of a colouring cylm-
der herein before defcribed, and herein after more
particularly to be noticed: o v
IX. The foregoing defcription thews the nature
.of my .invention; which may be applied to a great
vanety of ufes, and conﬁru&ed or put together
in a great variety of formis.’ Its ufes confift in the .
pﬁnting of books iri general, the printing of pa- u
per-hangings, floor-cloths, cottons, linens, wool-
lens, filks, ribands, 1aces, leather, fkin, and
every other flexible material whatever: And its
form or_conftrucion, being no eflential part of
the invention, may without difficulty be ob-
tained and carried into effeét, by any workman
. poflefled of common fkill and ability. Neverthe-
lefs, as there may be fome artifts of fuch a mode-
VorL.V. X rate
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rate capacity as to find the foregoing inftrutions
not fufficient to enable them to conftru® my ma-
chines, I fhall proceed to “exhibit drawings, and
defcribe feveral methods of conftruéting them.
But, at the fame time, I think it pertinent to take
notice, that as the following conftruétions cannot
be exclufively claimed by me by virtue of his
Majefty’s letters patent granted unto me, except-
ing fo far as the fame include or contain my new’
improvements and inventions, fo, on the other
hand, I do not exhibit the fame as the only prac-
ticable methods of carrying my invention into ef-
feét, but I claim the general and univerfal appli-
cation of the principles difcovered and b‘rought
into practice by me, as before defcribed ; and do
here proceed to exhibit and defcribe certain fpe-
cific applications of thofe principles, chiefly from
a convition that it 1s my duty to render this pre-
~ fent fpecification clear and intelligible by every
means in my power. And moreover, fince in the
following applications or particular methods there
are, and may be found, feveral contrivances re-
fulting from a confiderable fhare of deliberation,
labour, and expence, and tending to facilitate the

' | practice
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pradice of my faid inventions, I do not by any
~ means hereby exclude the following defcriptions
and drawings from my prefent fpecification; for
I.do not confider therd as being merely illuftra-
tive of the general princip]es\ herein before de-
fcribed and explained, but do hereby affert and
maintain, that all and every parts and part of the
machines herein after defcribed, which have not ‘
hitherto been ufed as parts of fome other ma-
chine, or in combination directed to the accom-
plithment of the like purpofe of printing, are
ftated and claimed by me as parts of my faid in-
vention; for the exclufive epjoyment of which, as
well as of every other part of  the faid invention
Jhereby fpecified by me, I claim all prote&ion
and every advantage which, by his Majefty’s let-
ters patent, I may lawfully be entitled to.

EXPLANATION OF THE ‘ANNEXED ' Drawings.
(See Plates VIII, IX, and X.)

Fig. 1 (Plate VIIL) reprefents a printing-prefs,
more efpecially applicable to the printing of theets
of paper, or books. A and E reprefent two cylin-

X 2 ders,



136 Patent for a Machine

~ders, running or turning in a ftrong frame of wood,
or metal, or both. The cylinder A is faced with
woollen cloth, and is capable of being preﬁ'cd

with more or lefs force upon H I, by means of

the lever M. HT 1s a long table, which is ca-

fablé of moving endways, backward$ and for-

wards, upon the rollers E and K. The roller A

aéts upon this table by means of a cog-wheel, or

by ﬁraps {o as to draw it backwards and forwards

by the motion of its handle L. "The table is kept

in the fame line by grooves on its fides, which

contain the cyllin'der A. Dis achafe, containing

letter fet up and impofed. B is a box, contain-

ing a colouring-roller, with its diﬁributing-ro]lérs

CC; itis fupported by the arm N. O is a cy-

linder faced with leather, and lying acrofs an

ink-block; this cylinder is ﬁ\ed by the: mlddle

to a bended lever movable on the j joint Q. '

Tbe aftion. When D, or the letter, is drawn be-
neath the cylindelj B, it receives ink ; and when 1t
has paffed into the pofition R, a workman places,
or turns down a tympan with pgpér'upon it; (this
tympan differs in no refpect from the ufual one,
except that its hmge opens ﬁdeways ;) it then

~ 4

' proceeds
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proceeds to pafs under the cylinder A, which
plreifes it fucceflively through its whole furface.
On the other fide, ath, the workman takes off
the paper, and leaves the tympan up. This mo-
tion caufes the cylinder B to revolve continually,
and confequently renders its inked furface very
uniform, by the action of its diftributing-rollers
CC; and, when the table has paffed to its ex-
treme diftance in the direction now {poken of,
the arm G touches the lever P, and raifes the cy-
linder O off the ink-block, by which means it
dabs againft one of the diftributing-rollers, and
gives it a fmall quantity of ink. The returning
inotio‘xf of the table carries the letter again un-
der the roller B, which again inks it, and the
procefs of printing another fheet goes on as be-
fore. N.B. The table in this drawing is not
quite long enough in its dimenfions, compared
 with the inking-roller. '

Fig. 2 is another printing-prefs; in this, B
is the inking-roller; A is a cylinder, having
the letter impofed upon its furface; and E is
a cylinder, having its uniform furface covered
With woollen cloth ; thefe: three cylinders are
- connected, either by cogs or ftraps at the edges

' ' of
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of each. The machine is uniformly turned in
one dire¢tion by the handle L. The workman
applies a fheet of paper to the furface of E,
where it is retained, either by points in the ufual
manner, or by the apparatus to be defcribed
i treating of Fig. 4. The paper paflfes be-
tween E and A, and receives an impreflion; after
which the workman takes it off, and applies ano-
ther fheet ; and in the mean time the letter on the
furface of A paffes round againft the furface of
B, and receives ink during the rotation of B.
The diftributing-rollers CC do their office as in
the machine Fig 1; and once in every revolution
the tail F, affixed to B, raifes the inking-piece G,
fo as to caufe it to touch one of the diftributing-
rollers, and fupply it with ink. In this way
therefore the repeated printing of fheet after fheet
goes on.

Fig. 3 is a printing-prefs, more particularly
adapted to print cottons, filks, paper-hangings, or
other articles which run of a confiderable length.
A is a cylinder covered with woollen cloth, or
other foft fubftance. The web or piece of cot-
ton, or other goods, is pafled round this cylin-
der, from the carrying-roller F to the recei-

ving-
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ving-rollers GH ; which are connefted by a
piece of linen, woollen, or hair-cloth, in the
manner of a jack-towel fewed round them; the
rotation of this towel carries away the printed
ftuff or goods, and depofits them at I. KL s 2
movable box, containing three rollers, which
move againft each other in rotation. The lowefk
roller C revolves in a mafs of colour, contaiped in
_ a trough or veffel in the bottom part of the bex
K L; the furface of this colour is reprefented hy
the line M N. The next roller B is ﬁu_fféd‘ and
covered, as defcribed in paragraph V. The pref-
fure of B againft C prevents the cylinder B from
receiving too much colour. D is the carved or
cut cylinder mentioned in paragraph IV. or any

other of the cylindrical contrivances there mea-
’ tioned ; 1t receives colour, during the rotation,
from the roller B, and impreffes it upon the web
as it paffes round the cylinder A; in this way the
conftant and effe€tual action of the machine 1s
fufficiently obvious. It muft be obferved, that
the cylinders A DB and G are connected toge-
ther by cog-wheels, ftraps, .or other well-known .
equivalent contrivances; fo that the handle P

drives
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drives the whole, without their neceffarily de-
pending on any adhefion or friction at their fur-
faces. The preflure of B againft D is governed
by an adjuftment of the axis of D, whofe fockets
are capable of a {mall motion; and the preffure
of D againft A is governed by the pofition of
the whole box K L. There are many other well«
known ways of thus communicating the motions,
and of regulating the preﬂiires ; but as they are
in general ufe in mills, and other rotary machines
of various kinds, I do not confider it to be necef-
fary, in this place, to fay more than that I alfo ufe
them in the conftruétion of my new machines.
‘When it is required to print more than one co-
lour upon a piece, T caufe it to pafs two or more
times through the machine; or, in thofe cafes’.
where the materials are liable to change their di-
menfions, I apply, at one and the fame time,
two or more fuch boxes as K L, with their re-
fpeétive cylinders, fo that the pattern-cylinder of
each rriay make its impreffion upon the web or
“material to be printed on: In.this operation I am
particularly careful to adjuft the refpetive pat-
tern-cylinders to each other, by trials on a wafte
- - piece
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piece of the material, before I proceed to operate
upon goods for fale; and in this way a variety
of colours are imprefled at one and, the fame
time. '
Fig. 4 (P1.IX.) is a printing-prefs, chiefly of ufe
for books and papers. I 2 3 4 reprefents a long ta-
* ble, with ledges on each fide ; fo that the two cys
linders A and B can run backwards and forwards
‘without any fide thake. In one of thefe ledges
is placed a ftrip or plate of metal cut into teeth,
which lock into correfpondent teeth in each cy-
~ linder; by which means the two cylinders roll
| along, without the pgffibility of changing the re~
lative pofitions of their furfaces at any determi-
nate part of the table. = 'This may alfo be effeted
by firaps, and may indeed be accomplithed, with
tolerable accuracy, by the mere rolling of the cy-
linders on the fmooth or flat ledges without any
provifion. A is the printing-cylinder, covered
 with woollen cloth, and B is the inking-cylinder,.
,with its diftributing~rollers. The table may be
divided into four compartments, marked with a
thicker boundingpline than the reft, and num-
bered 1 2 3 4. At 1isplaced a fheet of paper ;
Vor. V. ¥ at
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at 2 is the form or chafe, containing letter fet and
impofed ; at 3 is an apparatus for receiving the
printed fheet ; and 4 is employed in no other ufe
than as a place of ftanding for the carriage E, af-
ter it has paffed through one operation, and when,
it takes ink at F. Its ation is as follows: the
¢arriage is thruft forward by the workman, and
as the roller A paffes over the fpace numbered 1,
it takes up the fheet of paper previoufly laid
there, while the roller B runs over the form and
inks the letter, The fheet of paper, being wrap~
ped round the cylinder A, is prefled againft the
form as that cylinder proceeds, and confequently
it receives an impreflion. When A arrives at the
fpace numbered 3, it lets go the fheet of paper,
while the prominent part.of the carriage, G,
firikes the lever P, and raifes the inking-piece,
which épplics itfelf againft one of the diftributing
~ yollers, In this'manner therefore the cylinder A
returns ;mpty, and the cylinder B inked, and in
the mean time the workman places another fheet
of paper ready in the fpace numbered 1. Thus it
is that the operation proceeds in the printing of
one theet after another, ' .
T 4 ~ 'The
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The preceding dcfcnpnon is not ircitnbered
with an account of the apparatus by which thd
paper is taken . up and laid down: This may be '
done in feveral ways: Figs. 9 and 10 reprefent
one of the methods. D E is a lever, moving
on the centre pin C, and having its end D
prefled upwards by the aion of the fpring
G. The fhoulder which contains the pin C is
fixed in another piece F, which is inferted in
a groove in the furface of the cylmder A;
(Fig. 43)- fo that it is capable of moving in and
out, in a-diretion parallel to the axis of that
cylmder. As that cylinder proceeds, it meets &
pin in the table ; which, (letter P, Fig, 9,) a&mg
on the inclined plane at the other end of the les
ver, throws the whole inwg.rds, in the pofition re- -
i)rcfented in Fig. 10; in which cafe the extremity
D fhoots inwards, and applies itfelf againft the
fide of the cylinder. -

In Fig. 11 Is a reprefentatiort of pait of the tas
ble ; the dotted {quare reprefents a fhicet of paper,
and the four {mall thaded fquares denote holes iri
the boaid, with pins ftanding befidé them, When
the lever DE (Fig. 10) fhoots forward, it is fitus
Ya ated

/
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ated in one of thefe holes, and advances tinder
the edge .of the paper, which confequently it
prefles and retains againft’ the cylinder with its
extremity D. Nothing more remains to be faid
refpecting the taking up, but that the cylinder is.
provided with two pair of thefe clafps or levers,
which are fo fixed as to correfpond with the four
holes reprefented in Fig. 11. It will be ealy to
underfland’ how the paper is depofited in the
compartment N°. 3. (Fig. 4.) A pin P, (Fig. 10,)
rifing out of the platform er table, acts againft a
pin E, proje&ing fideways out of the lever, and
mutft of courfe draw the flider and its lever to the
eriginal pofition ; the paper confequently will be
“let go, and its difengagement is rendered certain
by an apparatus fixed in the compartment num-
bered 3, (Fig. 4,) of exa&ly the fame kind as
that upon the cylinder, and which, by the ac-
tion of a pin duly placed in the furface of the cy-
~ linder A, takes the paper ftom the cylinder in
p‘r"ecifcly the fame manner as that cylinder origt-
nally took it up in the compartment numbered 1.

(Fig. 4.)

Figs.
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Figs. 3, 6, and 7, (P1. X.) reprefent a fimpler
apparatus for accomplithing the {fame purpofe. If
A a4 B4 (Fig. 7) be fuppofed to reprefent a thick
plate of metal of a circular form, with two pins A
and B proceeding fideways or perpendicufarly out
of its plane, and diametrically oppofite to each
other, and G another pin proceeding in the di--
teétion of that plane, then it is obvious that any
force applied to the pin A, fo as to prefs it into
the pofition 4, (by turning the plate on its waxis
or centre X,) will at the fame time caufe the pin
Gto acquiré the pofition g; and, on the other
hand, when B is at 4, or the dotted reprefenta-
tion of the fide-pin, if any preﬂ'ure be applied to

“reftore its original pofition at B, the pin g wilt
return back to G. Now the figures 5 and 6 ex-
hibit an apparatus of this Kind, applied to the cy-
Tinder A ; and that cylinder, by rolling over the
plns'P and p, properly fixed in the table to re-aét

* upon the apparatis, will caufe its prominent part

G, éither to apply to the cylinder and clafp the

paper, or to rife’ up and let it go. 'The com-
partment numbered 3 (Fig. 4) muft of courfe
have an apparatus' of the fame kind, to be a&ted

upon
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upon by pins from A, in order that it may take
the paper from that cylinder.

There is one other circumftance belonging to
this machine which remains to be explained.
When the carriage E (Fig. 4) goes out in the di-
retion of the numbers 1 2 3 4, both rollers, A
and B, prefs the form of letter in their paffage;
but in their return back again the roller A,
having no paper upon it, would itfelf become
foiled, by taking a faint impreffion from the let-
ter, if it were not prevented from touching it : the
manner of effeGting this may be underftood from
F xg 12. - The apparatus there reprefented is fixed
upon the outfide of the carriage E, near the lower
corner, in the vicinity of the roller A; the whole
of this projects fideways beyond the ledge of the
table, except the fmall truck or wheel B. The -
trregularly-triangular piece, which is thaded by the
firoke of the pen, carries this wheel, and alfo a
catch movable on the axis or pin E. The whole
piece is movable on the pin A, which conneéts
it to the carriage. CD, or the part which is
~ fhaded by dotting, is a detent which ferves to
~ hold the piece down in a certain pofition. It may

be
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be obferved, that both the detent and the tri-
angular piece are furnithed each with a claw,
which holds in one direcion, but trips or yields
in the other, like the jacks of a harpficord, or
refembling certain pieces ufed in clock and watch
making, as is clearly reprefented in the drawing.
Thefe claws over-hang the fide of the table, and
their effe@ is as follows. There is a pin C (Fig. 4)
between the compartments of the table numbered
2 and 3, but which is marked F in Fig. 12,
where G H reprefents the table. In the outward
run. of the carriage thefe claws ftrike that pin,
but with no other effe¢t than that they yield for
an inftant, and as inftantly refume their original
pofition by the action of their refpective flender
back-fprings. When the cartiage returns, the
claw of the detent indeed ftrikes the Pin, but,
with ‘as little effe@ as before, becaufe its de-
rangement is inftantly removed by the adion of
the back-fpring of the detent itfelf; but, when
the claw of the triangular piece takes the pin, the
whole piece is ‘made to revolve on its axis or pin
A, the wheel B is forced .down, fo as to lift
that end of the carriage, and the detent, catching

: on
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on the piecce at C, prevents the former pofition
from being recovered.” The confequence of this
is, that the carriage runs upon the truck B, (and
its correfpondent truck on the oppofite fide,) in-
ftead of the cylinder A, which is too much raifed
to take the letter, and foil itfelf; but, as foon as
“the end of the carriage has pafled clear of the let-
ter, another pin R (Fig. 4.) takes the claw of the
detent, and draws it off the triangular ‘piece—; at
- which inftant the cylinder A fubfides to its ufual
place, and performs its functions as before. 'This -
laft pin R does not affet the claw of the trian-
gular piece, beéapfe it is placed too low; and the
claw of the detent is made the Jongeft, on pur-
pofe that it may firike this pin. '

Fig. 8 reprefents an inftrument for printing
floor-cloths; paper-hangings, and the like, with
Fistid péint and a bruth. D is a copper or metallic -
cylinder fixed in a frame A, like'a garden-roller 5
its carved part is'thin, andis cut through.in vas
rious places, according to the defired v‘pat‘te,rn.l A
ftrong axis paffes through the cylinder,” and its
extremigies are firmly attached to'the ,ﬁﬁme A
Ta thi; axis 1s fixed a vefle] or hox of the famo

kind,
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kind; and anfwéring the fame purpofe, as the bos
KL in Fig. 3. It carries a cylinder P, which
tevolves in the colour ; another cylinder E; which
revolves in contadt with P; and a third eylindes
B, whofe exterior furface is tovered with hair, af-
-ter the manner of a -brufh, and revelves in con-
" ta& with E. This cylinder B is adjufted by its
axisz.in fuch a seanner that'its brifh-pert fweeps'
in the perforated parts of the:metallic: cylinder D.
The circle C reprefents a cog-wheel, fixed con-
centric to the: ‘cybinder D, and:revolving with it3
this wheel takes mmther wlhinel conccnmsbto, 'aM
fixed t0, B hence: the aftidn j isas follpwa When
the metallic cylinden .is wheeled or; rolled along
any furface, its cog-wheel C drives the bruth B
in the €ontrary direftion; and this bruth-cylinder, -
being conneéted by cogs or ctherwife with E and,
'P, caufes thofe alfo to revolve and fupply it with
colour. ._As.the fucceflive openings of the cylin-
,der D, theréforc, come in contaét . with the
ground, the feveral parts of the bruth will tra-
verfe the uncovered part of that ground, and
paint the pattern upon it.. The wheel G, being
kept lightly on the ground, ferves to determige
. VorL. V. = Z . .  the
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the line of conta@®, that it fhall be the pﬂrt .op-’
pofite te B, and no ether. R

: Laﬁly, I muft take notice, that ih thefe
every other of my machines, as well as.in every
machine whatever, the power may be wind, wa-
ter, feam, animal firength, o any other natural
change capable .of producing rotion; and that
the mechanifin by which fuch powers may be. ap-
plied to prroduce a regular. uncekfing, or an in-
termittent, motion, 89 circamfiances may require,
mdy be ufed witte:thefe machines, though I have
held it totally unneceflary either to fpecify or an-
nex thofe methods. 'The materials, the adjoft-
ments, the  fiteings, and #hat degrec of accuracy
neceffiry to the pesfd&tibn of every mmachine,
bave likewife made no: part of my {pecification,
becaufe every workman nmuft kacw that no me-
ehanifin can_be completed witheut a due atten-
tion to thefc wcll-kxxown pamculars. Jdn wxmcfs
whtreof, D S

XIX.
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XIX. Specification éf the Patent grantea to Mr.
Ricaarp TiLLyer BLuNt; for bis new-in-
vented Compofition to be ufed infiead of Yeaft.

Dated O&ober 30, 1787.

TO all to whom thefe prefents fhall come, &e.
Now kNow. YE that, in compliance with the faid
provifo, I the faid Richard Tillyer Blunt do
hereby declare, that my faid new invention is
compofed and made in manner following; that is
to fay, to make a yeaft-gallon of the above com-
pofition to be ufed as yeaft, fuch yeaft-gallon
containing, and to contain, eight beer-quarts,
boil in common water eight pounds of potatoes,
as for eating; bruife them perfe@ly fmooth, and
mix with them, whilft warm, two ounces of ho-
‘ney, or any other fweet, and one quart (being
the eighth part of a gallon of yeaft) of common

Za yeaft.
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yeaft. And, for making bread, mix three beer.’
pints of the above compofition with a bufhel of
flour, ufing warm water in making the bread;
the water to be warmer in winter than in fum-
_mer; and thc comp”oﬁtior'l‘ to bc ufed in ‘a few
hours after it is made; and as {oon as the fponge
(the mixture of the compofition with the flour)
begins to fall the firft time, the bread fhould be
made and put in the oven “tn ‘witnefs where-
of, &
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XX, Spetg}'ica;ion of the Patent gramted to Mr,
Jonw Gruvsuaw, of Strines-Hall, in the
County of Derby, Calico-Printer; for bis Inven-

" tiow or Difeovery of certain vegetable Subfances,
in particular States of Preparation, to be ufed in
clearing or bleacking printed, pamted Srained,
¢ dyed Cloths, &

Dated Feb. 17, 1796.

. L !
T" 0 all to whom thefe prefents fhall come, &c.
Now KNOW YE that, in purfuance of, and com-
‘pliance with, the faid recited provifo, I the faid
John Grimfhaw do hereby declare, -that the na-
ture of my faid invention or difcovery is as fol- -

lows. The vegetable fubftances, in péxticular o
ftates of preparation, to be ufed in clearing or
bleaching, or affifting to clear or bleach, printed,
painted, ftained, or dyed cloths, or other materials;
coniiﬁing af,.or manufactured from, linen, cot-
ton, hemp, filk, or wool, or any two or more of
them, and other printed, painted, ftained, or dyed

goods,
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goods, manufa@ured or produced from animal or
vegetable materials, or both, confift of the grains
either of barléy, wheat, oats, rye, or other corn,
which remain after fuch barley, wheat, oats, fye, of
other corn, has been made into inalt, or brought
into a fweet flate; and either brewed, for the pur;;ofe
of making ale, beer, or other malt liquor, of ufed
for the purpofe.of diftillation.” Such grains, in all
eafes, to be brought into a four flate, either by
keeping the fame without mixture until they be- -
come four, or by mixing the fame, either with
four beer, or with alegar, or vinegar, or with
cream of tartar, or with any other acid, in order
to render the fame four. -

Manner of sfing the four grains. The manner of ,
ufing fuch four grains is, by putting three or four
bufhels, or-a greater or lefs quantliiy', of the fame,
either into a copper or other pan or veflel, contain-

.ing cithér two hundred gallons, or mare or lefs,
of water or otlier liquid, and ‘either ig a.boiling
or hot ftate, and putting four,:or more or fewer,
pioces of fuch printed, painted; ftained, ordyed =~
cloths, or other materials orgoods, inte: fuich
mixture, and continuing the fame in fuch mix-

< ’ , . tu[re
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ture either for five or ten minutes, or a greater er
Iefs kength of time; This operation may be pec-
formed in a copper pan, exaétly fimilar to thofe
which are ufed by calico-printers, for the purpofe
of clearing their printed calicoes, cottons, and
Jinens, with bran; and it renders the ufe of bram
vaneceffary. The operation may be greatly ex~
* pedited by working the pieces quickly out of and
into the mixture, by means.of a winch or reel,
placed acrofs the top of the pan or vefiel above
the mixture, over which winch or reel each of the
pieces may be made to pafs. The winch or reck
may be tumed quickly round, either by the hand
of 2 man, of any other power. 'The manmer in
which I genenally exercife my invention or difce<
very is as fellows; I take any quantity of com~
thon brewhoufe-grains, fuch as remain after ale oz
beer has been brewed in the common way froms
batley-malt, and put them clofe together into a
veffel, tub, cafk, or ciftern, for the purpefe of
turning them four. In het weather they will be~
comd four in about fix days; in cold weather
they will become four in about eight days. . Whew
the grains are four, I put two, three, or four
Winchefter



176 Patent ﬁr certaiy vegetable Subflances, &e.
" Winghefter bufhels of them into a common-fized

calico-printer’s dying copper pan, nearly full of -

boiling water. Into this'mixtare I put four pieces,
containing about twenty - one or ‘twenty - eight

yards each in length, of printed calicoes, cottons,

.or linens, and work them quickly out of and inte

the mixture, by tufning them ovér a winch or
reel, as before defcribed, placed over and acrofs

the pan. I continue this operation from five to

fen minutes, during which time I let the mixture

gently boil. I then take out the pieces and wath

- them immediately, either in hot water or cold

water, and afterwards treat them in the {ame

manner as is ufially done with printed goods' by
ealico-printers, when fuch printed goods have
been cleared with bran. After I Have ufed this
mixture for clearing twelve or fixteen pieces, &
put one additional -bufhel of fuch feur grains as
laft mentioned into the pan, and fill the pan up
with "additional water; when it beils, I repeat:
the operatidn-‘witlrother printed calicoes, cot=
tons, and linens, -as before. In witnefs where-
of, &c.. .

6 XXI
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XX Syeaﬁcatwn of the Patent granted to Mr. Joux
- WoRrTH, of Difs, in the County of Norfolk; Che- .
mift ; for a Preparation or Cement for the ?’urpo_/’e
of preferving his Majefly’s and other Ships and
v Veflels from Worms, Sc. and for various Purpq/?:
" in Agriculture and Comimerce,

Dated May 28, 1771.—Term expired. -
T0 all to whom thefe -prefeﬁt‘s fhall come, &,
Now xxow YE that, in compliance with ' the
faid provifo, I the faid John Worth do hereby-
declare, that my faid invention of a preparation
‘or cement for the px.n'pofe of preferving his Ma-
jefty’s and other thips and veflels from worms,
&c. by the i)aying of their fides and bottoms, and
for various purpofes in agriculture and commercé,
for preferving buildings, &c. made of wood, from
the weather, is to be performed in the following:
manner ; that is to fay, take of powdered or fmall
pieces of rofin fourteen pounds, -fand fifted and
© Var, V, Aa * wathed
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wathed clean from dirt, or loam, twenty-eight
pounds, red lead three pounds and a half, oil one
pound and three-fourths; melt the rofin over a
moderate fire, put the fand and lead in by degrees,
then put in your pil; when they are hoiling keep
them conftantly flirring till cold, that you may
have an uniform mafs. Take of thjs mafs or ce-
ment fuch quantity as may fuit your purpofe,
broke into fmall pieces, and to every twelve

ounds put in a bare half pound of oil. When
melted, apply it to what you defign, either by
pouring it on., or ufing it with a brufh; while boil~
ing hot, It isto be obferved that youyr oil, to be
édd@d to the cement, muft be of that fort which
_chemifts call fat oil; and that more or lefs muft
be ufed as you want the compofition to be hardeg
oor fofter. 'This will be of a reddith colour; for
the white, and green, I ufe cerufs, and verdegris,
in the fame proportion as the minium or red-lead,
Jn witnefs whereof, &c,

- XXIL
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XXIL. Defeription of 4 Machine for catting ‘Bl?}a ‘
. ByB.O. '

WITH A PLATE:

¥rom the TransiscTtoNs of the AMERICAR

PHILOsoPHICAL SoCIETY.

AAAA, (Plate XI,) a bench, mdde of well=
feafoned oak, and the face of it planed very
fmooth, o |

BBBBB, tht feet of the bench, which fhould
be fubftantial. '

CCCC, the ecarriage on which the files are
laid, which moves along the face of the bench
A A A A, parillel to its fides, and carries the files
. gradually undet the edge of the cutter or chifel
' HH, while the teeth afe cut: this cartiage is
" made to move by a contrivance fomewhat fimis
lar to that which carries the log againft the
e \ Aaa - faw
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faw of a faw-mill, as will be more particularly
defcribed. -

DDD are three iron rods, inferted into the
ends of the carriage CCEC, and paffing throug%x,
holes in the ftuds E E E, which are fcrewed
firmly againft the ends of the bench AAAA,
for directing the courfe of the carriage CCCC
parallel to the fides of the faid bench.

.F F, two upright pillars, mortifed firmly into
the bench AAA A, nearly equidiftant from each
end thereof,’ near the edge, and directly oppofite
to each other.-

. ‘G, the lever or arm, which carries the cut-
ter HH, (ﬁicedr by the {crew I,) and works on the
centres of two fcrews KK, which are fixed into
the two pillars FF, in a dire&ion right acrofs
the bench A A A A. By tightening or loofening
thefe fél'cws, the arm which carries the chifel
may be made to werk moré or lefs fteady.

L is-the regulating-fcrew, by means of which
" the files may be made cearfer or finer; this fcrew
works in a ftud M, which is {crewed fiemly upon
the top of the pxllar F. The lower end of the
. 4 N {crew

s
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; fcrew\L bears againft the upper part of the arm
‘G, and limits the height to which it can rife. . -
- N, a fteel {pring, one end of which is ferewed
to the other pillar F, and the other end prefles
againft the pillar O, which is fixed upon the arm:
G ; by its preffure, it forces the faid arm upwards,
until it meets with the regulafing-fcrew L.
P is an arm with a claw at one end, marked
6, .the other end is fixed by a joint into the end
_ of the ftud or pillar O; and, by the motion of
the arm ’G, is made to move the ratch-wheel Q.
This ratch-wheel is fixed upon an axis, which
carries a {mall trundle-head or pinion R, on the
'oppoﬁre end; this takes intoa piece S S, which
is indented with teeth, and {crewed ﬁrm'ly.'again&_
one fide of the carriage CCCC; by means of
this piece the carriage has motion communicated
to it. .
T is a clamp, for &ﬁcmng one end of the file
ZZ in the place or bed on which it is to be cut. >
«'V'is another clamp or dog, at the oppofite end,
whlch works by a joint W,, firmly fixed into the
-carmge cecce, - 3
- X, a
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Y, a bridge, likewife fcrewed into the catriagd;
through which the ferew X pafles, and prefles
with its lower end againft the upper fide of the
clamp V; under which clamp the other end of
the file ZZ is placed, and held firmly in its place
while it is cutting, by the p'reﬁ'ure of the faid
clamp or dog V. .
“ 4977 s a bed of lead; which is let into 4
cavity formed in the body of the carriage;
fomething broader and longer than the largeft-
fized files ; the upper face of this bed of lead is
formed varioufly, fo as to fit the different kinds
of files which may be required. \

2 2, two catches, which take into the teeth of
the ratch-wheel Q, to prevent a recoil of its
motion.

3 3 isabridge to fupport one end of the axis
4, of the ratch-wheel Q. -

5, a ftud to fupport the other end of the axis
of the ratch-wheel Q. . ‘

When the file or files are laid in their place,
the machine muft be re'gulated to cut them of
the due degree of finenefs by means of the re-

gulating~
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gulating-fcrew L; which, by fcre;;ing farther
through the arm M, will make the files finer,"
and, vice verfs, by unfcrewing it a little, will .
make them coarfer 5 for, the arm G will, by that
means, have liberty to rife the higher, which
will accafion the arm P, with the claw, to move
farther along the penphcry of the ratch-wheel,
-and confequently communicate a more extenfive
motion ta the carriage CCCC, and make thc

files coarfer.
' When the maching is thus adjufted, a blind
man may cut a file with more exaétnefs than can
be done in the ufual method with the keeneft
fight; for, by ftriking with a hammer on the
head of the cutter or chifel H H, all the move-
ments are fet at work; and, by repeating the
ftroke with the hammer, the files on one fide will
At length be cut; then they muﬁ be turned, and
the operation repeated, for cutting the other fide.
It is needlefs to enlarge much on‘the utility or
extent of this machine ; for, on an examination,
it will appear to perfons of but indifferent me-
chanical fkill, that it may be made to work by
' water
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water as readily as by hand, to cut coarfe or fine,
Jarge or {mall, files, or any number at a time;
but it may be more particularly ufeful for cutting
very fine fmall files for watchmakers, as they
may be executed by this machine with the
greateft equality and nicety. imaginable. - As
~ to the materials and dimenfions of the feveral
parts of this machine, I fhall leave: that to the
judgement and fkill of the artift who may have
occafion to make one, only obferving that the
-whole thould be capable of bearing a good deal
‘of violence, S

XXIII,
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XXI1IL. On the Converfion of animal Subfances s
a fatty Master much refembling Spermaceti. By
GEeorGE Svrta GisBEs, B. 4. '

' , Lo
From the TrAansacTioNs of the Rovarn
Sociery oF LoNDoN.

INa paper which the Royal Scciety have done |
me the honour of inferting in the laft volume of
their tranfations, I related fome experiments on
the decompofition of animal mufcle *. I regret
that it has not been in my power to purfue thefe
inquiries with the attention the fubject feems to
demand. I beg leave, however, to prefent the
few additional facts contained in this paper, not
by any means as a full inveftigation of the fubje&,
but as ferving to excite the attention of thofe who

* For thefe expetiments fee our fecond volume, page 105.

Vor.V. | Bb ‘ have
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have more opportunities, and are better quahﬁcd
to purfue fuch inquiries. '

I mentioned, in my former paper, that the fub-
ftance procured, either by means of water, or the
~ nitrous acid, ‘appeared to me to have precrfely the
fame external charaéters; but, I have qbferved
. ﬁnce,. that there is a difference between that
which I obtain from quadrupeds, and that which
is procured from the human fubject : the former
feéms not difpofed to cryftalize, while the lat-
" ter affurnes a a very beautiful and regular cryﬁahne

appearance
_ The matter which I procured from human

mufcle was melted, into which I plunged a very
fenfible thermometer, which foon rofe to 160° ; it
began congealmg at 112°, and became fo folid at
110°, that the thermometer could not eafily be
taken out.

T took fome of the fpermaceti of the fhops, and
~ under the fame circumftarices I' plunged the fame
thermometer into it. It foon rofe to 170°; a
pellicle was formed at the top of it when at 11%°;
and it became fo folid at 1 14°, that the thermo-
meter could not eafily be taken out, :
| | 1dit-
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I diffolved a piece of the fubftance, which I
~ had formed by means of water and the nitrous
acid, in boiling fpirit of wine; on cooling this
mixture, a great quantity of -this waxy matter
~ was feparated in the form of béaut’iful flakes. I

could not procure large cryftals, but the flakes af-
 fumed a cryftaline appeairance. )

‘I put into.an earthen retort fome of this waxy
matter, to which I added fome finely-powdered -
charcoal ; on applying a pretty ﬁroﬁg fire, a
{fmall quantity of an oily fluid came over, which.
concreted on cooling; after which came over a
prodigious quantity of thick white vapours, which
were very fuffocating and offenfive.

I had a copper retort made, for the .purpofe of
trying fome .experiments on this matter. I put a
* fmall quantity into it, and placed it on a common
fire ; there came over firft a limpid fluid like wa-
ter, without much {mell ; on the addition of more
heat, there came over an oily flmid, which foon
coagulated of a firmer confiftence than when put
in, and was coloured of a beautiful green by the
copper ; this laft circumftance proves that it con-
' tained no ammonia. L
Bba Having
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Having procured fome very pure quickfilver, I
took a glafs, which contained about ten pounds of
that ﬂurd with which T filled it; I 1mertcd itina
'bafon, which contamed the fame ﬂmd I intro-
duced a fmall piece of lean meat, and alfo a {mall.
quantity of water. At the end of about fix weeks,
- fo great a quantity of gas was difengaged as nearly

to-occupy the whole of the veflel; the meat had
i

~

aflumed a white appearance.
| Since 1 mentioned my former experiments on..
the cow which I had fubmitted to the a&ion ,o_r'
‘ rgnning water, I have obferved a few facts re-
Jating to the changes which took place. This cow
' \was placed in a fituation where the water could
~come twice every day, as before defcribed ; over
1t fome loofe earth was thrown After it had re-
mamed fome txme in this place, I ufed frequently
'to pufh a ftick through this earth to the cow;
every time this was done there came up a prodr-
gious quantlty of air, after I had fuffered it to re-
mam qulet for a fhort time. Since I put the cow
m this ﬁtuatlon, I have had two horfes and ano-

ther cow placed under thc fame cxrcumﬁances in
) all
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all of them this difengagement of air takes place 3
this air is extremely offenfive.

In the former cow the whole mufcular part
feemed changed ; and from the fubftance formed
I have procured a very large quantity of a waxy
fubftance, by means of the nitrous acid. Though
the nitrous acid takes off the greateft part’ of the
feetor from the fubftance thus formed, yet it
gives it a yellow colour, which is with difficulty
removed, and a peculiar fmell, evidently fimilar
~ to the {mell of the acid employed, which mere
wathing, and the addition of alkalics, will not in-
tirely remove.

My father, who has been mdefatlgable in hxs
attempts to whiten this fubftance, finds that the
* following pfocefs will make it very pure, and very
beautiful, though not fo white as the fpermaceti
* of the fhops. The cow which had lain in the
water for a year and an half was taken up, and
we found that the whole mufcular part was per-
fe&ly changed into a white matter; this was
broken into {mall pieces, and was expofed to
V‘the action of ‘the fun and air fqr a vco:iﬁder-v

‘ able
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able length of time. - .By thefe means it loft
a great deal of its fmell, and feemed to ac-
quire a firmer éonﬁﬁencg. The appeéraiace of
‘this fubftance was fomewhat ﬁngulai‘; fbr, on
breaking' it, we found little filaments running
in every diretion, exactly fimilar to the cellular
fubftance between the mufcular fibies. Thefe -
pieces were then beaten to a fine powder, and
on this powder was poured fome diluted ni-
trous acid. After. the acid had been on it for
“about an hour, a froth was formed at the top; |
 the acid was then poured off, and the fubftance
was repeatedly wafhed ; it was then melted in hot

water, and when it concreted it was of a very
* beautiful ftraw-colour, without the leaft offenfive
fmell; on the contrary, it had the agreeable fmell
of the beft fpermaceti. May not this {ubftance he
applied-as an article of commerce ? great quanti-
ties of it may be obtained. It burns with a fine
- flame ; and dead animals, which at prefent are of
little or no ufe, may be changed intoit. Iam
véry forry it has not been in my power to afcertain
the precife quantity which may be obtained from
o B a given
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a given quantity of fleth; but, from what I have
obtained, I can fay that it would be very con-
fiderable. The running-water carries off a great
deal of it, ‘but that might be obviated f?y the ad-
dition of ftrainers. Moreover, that which is car-
ried off by the water is the pureft, and I always
take care to get as much as poffible of it, becaunfe
I find it gives me lefs trouble in purifying it. The
water over. the animals, ','ar}d for fome. diftance
round them, is covered with a very beautiful pel-
-‘licle, which is white in general ; fometimes it re-
fra&s the fun’s rays, producing the prifmatic co-
lours. » S ,
Fith may be alfo changed ; and I recolle& ha-
ving feen in fome old author, whofe name I can-
not recolleét, a.paﬁ'agc' in which he u‘xentions a
circumftance where fomething of this kind hap-
pened in a whale.” He fays, that éfter this fith
has been putrifying on the fhore fome time, the
people have a fecret by which they can procure
and purify Jumps, which they find to be fimilar -
to the f{permaceti which they get in the ufual
way. : - - o .
‘T have
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I have heard, from'_rﬁany people, obfervations
which they had made where this fubftance had

been formed, and which they could not account. ‘

for; but, as the circumitances were the fame as
thofe before mentioned, I fhall forbear giving
additional trouble.

On fecing a body opened fome time ago, where
there was a great collection of water in the cavity
of the thorax, 1 obferved that the farface of the
lungs was covered with a whitith cruft. I re-
marked to a friend, that I thought this cruft was

owing to fome combinations which had taken

place between the lungs, or pleura, and the ferous
- fluid effufed, fimilar to what I had obferved be-
tween fleth and water; or that the ferous fluid
had acted on the coagu]ablc rnatter, and had pro-
duced a fimilar change.

" Dr. Cleghorn mentions a circumftance, which

in fome meafure feems to agree with the obferva~

tion then made. As the fadt is a curious one, I
fhall {fubjoin the following extract. He is {peak-
ing of abfcefles formed in the lungs. ¢ Thefe
¢ abfcefles had fometirnes emptied themfelves

| ¢ into
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. ¢ intQ the (;gvjt,y of the tho;féx, fo that the lungs -

%¢ floated in purulent ferum; their external mem-
‘¢ brane, and likewife the pleura, being greatly
<« thicinened and converted as it vsefe into a
£¢ white cruft, like meltcd tallow grown cold.” /
In a note I fays, ““1 am now doubtful if this
' cruft was the pleura and external coat of the
£ lungs, chamg&i from a natural ftite by foaking
“ina pmulen,t fluid, and if it was not ‘altoge-
¢ ther a preternatyral fubftance, formed by fluids

¢ depofited on thofc,_meml‘)ranes, and compacted

¢ together by the motion of the lungs.”

- Much has been faid ‘by many authors on the
fubje& of fecretion. It was at one time fuppofed
that it depended on fome peculiar property of
the livifxg principle;; and it was thought impoffi-

~ ble to form any fecretion but through the medium
of fecreting organs. - M. Fourcroy hag, however,
contradicted this by the, experiments where he
forms bile..

. Spermageti i ap animal fubﬁance, fecretcd in

F partxqv.ﬂa.x fp:cxes of whale; and the fubi’w.nce

which is formed in the foregoing experiments, as

Ver. V. Cc far
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far as I can judge, agrees with it in evety pai';
ticular. ‘ ' S
M. Fourc’r‘dy fays, that' M. Poulletier de la
Salle found a cryftalized inflammable fubftance,
fimilar to fpermaceti, in,biliary calculi.’ o
May not the fuety matter in featomatous fu-
mours arife from fomething of this kind?
By attending to the various fecretions of the
" body,. by examining their compofition in the
healthy and morbid ftates of the fyftem, may we
not expet to derive great advantage, particularly
when accurate experiments are applied towards
- the relief of difeafe ?
Som/g-,cxcufe may, perhaps, feem neceflary for
the little attention which has been paid to accu-
racy in the refults of the different experiments;
particﬁlarly fo, as the analyfis of every part of
" the animal body, except thé bones, is at pre-
fent fo incomplete; but I hope 'that the time
neceffary for my medical purfuits, and the want |
of a complete chemical apparatus, will not. fen-
der the fimple fa@s T have here related lefs
quifu].‘ ceo e

' | - } have
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I have not attempted to account for the various
phsnomena which appear in the experiments, be-
caufe the fals feem too.few to admit of any ge-
neral conclufion. |

If the above experiments fhould appear to the
Saciety worthy. of their attention, the applica-
tion of my former experiments, and the refults-
of fome which I hope to make, on fome animals
that are placed under different circumftances fa-
vourable to their decompofition, fhall be the bafis

.of a future paper. ‘

' - Cean - XXIve



("195')'

XXIV. Conclufion of M. Baume's. Mema}'r: ort the
. Purification of crude Saltpetre. . '
,(Ede p»..13,7‘.) o
\On the Matber-ualer rqﬁzlnng from tbe O‘p:ratxa»
before deferibed.

I

~

THIS mother-water contains the fame fubftances
as the crude faltpetre, ‘but in different prbpor—
tions. ‘The pure faltpetre does not amount to
above half the weight .of the other fahnc fub-
ftances. ‘The whole of the fea-falt is colleted in
it, and almofi all the earth. In the ufual way, the
mother-water is treated with potath, which de-
compofes the falts with an earthy bafis, and
forms faltpetre and muriat of potath. As it was
my intention to examine this mother-water ana-
lytically, in order to difcover what it contained,
I operated upon fome of it without potath ; ano-

ther part I treated with potath, that it might
Aerve
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ferve by way of compan{on of that 1 ﬂtall fpczk
hereafter. ,

I thall not defcribe, in a pamtular marmcr, thg
various and fucceflive evaporatxons, cryﬁahza‘trons,
and fcparatlons of fea-falt; fuch defcrlptwns of
the fame- operatxon, rnany timmes repi:ated wou‘ld
be as tedious in the recital, as the operanons were
troublefome ‘and tirefome ‘to perform 1 “fhaﬁ
only fay, that, as this mother-water was very tur-
bid, 1 filtered it, to feparate the loofe afth ;- and
then put the liquor to evaporate. It foon ‘furnith~
ed fea falt, which T feparated as it was produced:
When the liquor was fufficiently evaf)orated 1
fﬂtered it, and fet it by to cryﬁahm K pro-
- duced faltpetre of a reddifh- “coloyr, in which there
was a mixture of a fmall quantity of fea-falt.* 1
put this faltpenc to drain'in a funnel, and fp’rm-
%led over ita frrmall quantity of cold witer, Which
took away the reddith colour, and diffolved the
fea-falt. -

I repeated the evaporation, the feparation of
fea-falt, the filtration, the cryftalization, and
the fprinkling cold water upon the cryftals, (to
‘take away the colour, and diffolve the fea-falt

6 N e which
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which ‘had cryflalized with the faltpetre,) until
the remaining liquor would furnith no more cryf-
tals. . Of this liquor there wids about a pint ;
which T mixed with a pint of reified fpirit
~of wine, and expofed the mixture to the cold.
After fome days, there formed, at the bottom
of the veffel, an ounce and a half of falt; ; which
confifted of faltpetre and fea- falt, the propornon '
. of the latter bemg {malleft.

I feparated thefe two falts from each other, and
evaporated the fpirit of wine, to procure. the
mothcr-water; of which there then remained
fourteen ounces.

- 'The whole quantity of pure faltpctre obtalned'
ijom the mother-water, treated as above defcnbcd
was eighteen ounces, feven grains. ,

_ To avoid repetitions, I will defcribe in the
' followmg part how I feparated the faltpetre from
the fea-falt. '

Reﬁdu
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- Refuits ffrom tbe. forementioned Operations.”
' | ounces. gros grais. ounces. “Phu. grains.
Saltpetre obtained , 1 e
from the firft
operation, - 5I 4 9
Ditto ' obtained
from the mo-

ther-water, 18 o 7 (69 6 16
Difto mixed with ' '

a very fmall

quantity of fea

falt,‘ - o) " 2 .0 | o

. Seafalt, - 13 6 54
Ditto mixed with

53

* afmall quanti- F 14 1 18
ty of faltpetre, o 2 36
~ Earth, in the whole, - - o 4
Mother-water, - - 14 o o
S - | 98 4 35
\LOfS, - - - T 3 57
| 10 o o

Analyfis
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1

Analyfis of omp. Hundred Ounces of she fame ;?ade
Saltpetre as was ufed in the former Experiment,
the mother-weter being treated with fived Alkali. .

'To complete my work, it. was_neceflary that I
fhould examiné¢ the crude faitpetre by analyfis,
and that I fhould treat the mother-water with
fixed alkali, that T might know how much the
quantity of faltpetre was increafed -by the faid
alkali. I o ‘

I began by'b'wafhing one hundred ounces of
crude faltpetre, in the manner alr_eady'defcribed.
By this means I feparated that part of the faltpetre
(about three fourths) which did not require any
alkaline falt. This I purified as before, and ob-
tained from it fifty-one ounces and three gros of
perfetly pure, and very dry, faltpetre. I wathed
the earth which remained uﬁqﬁ the ﬁlier, and

“dried it; it weighed fifty-eight grains. Tthiere re- -

mained about eight ounces of mother-water,
‘which I mixed with that I had-vobtaiil‘e.d by
wafhing, - '

Ifuft
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., Ifirfk filtered the mother-water, to coHect'the
loofe earth; this I wathed, and dried. It weighed
one gres, twenty-four graips ; which, added to
that I had feparated from the wafhed faltpetre,
amounted all together to two gros, ten grains, of
loofe earth. 'The reft of the earth is kept in fo-
lution by the mother-water. f

I then ‘heated the liquor, and added, by de-
grees, fonie dry and very pure fixed alkali, till 1
reached the point of faturation. It required, for
that purpofe, four ounces, two gro;,- and fixty
grains, The earth of.the neutral falts with an
earthy bafis-was now precipitated. I filtered the
liquor ; it pafléd through the filter of a yellow co-
lour. I wafthed the earth which remained upon
the filter, till it was quite free from faline particles,
and then- dried 'it- it weighed two ounces, five
gros, and ﬁfty-two grains.

I united all the liquors, and evaporated them,
till about a quart remained ; during this evapora-
tion a great deal of fea-falt was precipitated. This
falt I colle€ted into a funnel, (the neck of which
had a {fmall bundle of ftraw in it,) that it might

Voi. V, - Dd : drain.
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drain. 'The liquor, being fet to cryﬁ:li;e, fure.

nithed a quantity of faltpetre of a reddifh colour,
mixed with fea-falt. I put it to drain in a funnel,
and wathed it, by paffing cold water over it,
which took away the colour, and diffolved the
fea-falt. ‘
I repeated thefe evaporations and cryﬁalization;
feveral times, filtering the liquor each time,
and wathing the falt after every cryftalization, to
deprive it of colour, and to diffolve the fea-falt.
I alfo took away the fea-falt, as it was feparated
by evaporation. At laft there remained two gres
of extra&tive mother-water.
- Iafterwards feparated from the fea-falt the fal_f-.
petre which it had retained,

Refuln,

N
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Ounces: gros, gralits:

Refuits,

: . ousices. greu ‘grains.q
Saltpetre obtained

“from the firft

operation, - 5t 3 ©
Ditto obtained

“from the mo-

ther-water, - 21 3 4 ]
Loofe earth, - - - -
Sea-falt, - - - -

Extractive mother-water,
Lofs,

/

Remarks,

F 72 6 4
o 2 10
19 5 6o
o 2 o
93 o -2

6 7 70
100 0 O

By means of the wathing which the crude falt-

' petre undergoes, in the beginning
procefs, it is freed from moft of
Dda

of the foregoing
the foreign fub- -
ftancess
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ftances; but there remains, as was faid before, 2
fmall quantity of earth. 'This could not occafion
any embarrafliment in operating in the large way ;
it would attach itfelf to the fides of the caldrons.
If the mixture of alkaline falt and mother-water
1s made without heat, the earthy precipitate (as
in the preparation of lakes) takes up the greateft
part of the colouring-matter ; but a portion of the
carth is diffolved by the fixed air which is difen-
gaged during the-faturation, and appears again
as foor as the liquor is heated-in the {malleft de-
geee. If, on the contréry, the faturation is made
with the affiftance of heat, lefs of the colouring-
matter is feparated, and the liquor does not be-
ceme turbid till towards the end of the evaporas
tton. Tt would be proper, in operations upon a
l#*ge Reale, to filter the liquors into cafks; after
the precipitates are formed in them, and even a
fhort time only before the evaporation of them
is completed, and they are about to be fet to
Cryﬁahze .
- The fea—f’ah taken from the mother-water;

during: the evaporatlons, is mixed with faltpetre.
; n Thefe
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Thefc two falts muft be feparated, that the weight |
of each may be known. Their feparation is ac-
complifhed by their different folubility in cold or
 Hot water. Saltpetre diffolves in hot water mere
_readily than fea-falt; and fea-falt diffolves more
readily in cold water. '
" The fea-falt impregnated with faltpetre i3 to
be put into a filver faucepan, adding thereto a -
- fmall quantity of water, little more than fufficient
to cover the falt. 'The mixture is then to be
heated, and the faltpetre will be diffolved in pre-
ference to the fea-falt ; after which the Kquor is
to be decanted. 'This operation may be rcpeatedv
ten or fifteen times, or more, until the fea-falt
remaining in the faucepan contains no more falt-
petre. This may be determined by drying a little
of the fea-falt, and thfowing it upon burning
coals: if it fhews any difpofition to melt, the
wathing it with water, in the manner juft de-
{cribed, muft be continued.

The liquor from the fea-falt, though loaded
with faltpetre, ftill contains a portion of fea-falt
alfo. Tt muft be evaporated, ‘and operated upon
o o ' afrefh,
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_afreth, in the manner already defcribed. By
thele means, with "patience and addrefs, we may
at lmﬁfeparla:te thefe falts from each other ; with-
out which it is impoﬁible to obtain a perfe&t
analyfis.

The fea-falt in the crude faltpetre is found (as
we have already faid) in three different ftates, But
I have alfo obferved a fourth ftate, which has

very fingular properties; and which I at firfk \

thought was oxygenated fea-falt, but it does not

detonate like that falt, when'thrown upon live-

coals. I found abundance of this kind of fea-falt
in the mother-water treated with potafh ; it fhews
itfelf when the evaporation is nearly completed, -

The following are the properties of this falt. It -

is much more foluble than either of the fea-falts
with an alkaline bafis; (I could not obfervé the
“form of its cryftals, as the manner in which I ob-
tainéd it 16 not favourable to cryftalization;) it
finks and bubbles upon live coals without meit-

ing ; it leaves upon the coals a neutral falt, which

has a cold tafte like the fufible falt of urine; con-
centrated vitriolic acid fets free from it, with great
effer-




of crude Salipetre. ~ 20y

effervefcence, a ftrong {mell of oxygenated marine
acid, or of aqua.‘ regis; the vapours produced
have a reddifh caft. ‘

In another fimilar operatlon I had remaining
about two ounces of thick brown mother-water,
which contained a great deal of this falt, and alfo
a'{mall quantity of faltpetre, which it was impof-
fible to feparate by cryftalization. I dried a véry
fmall portion of this mother-water in a filver
fauccp;n, in hopes of deftroying the extradive
part by heat; but, when the matter had acquired
a certain degree of drynefs, it {uddenly inflamed,
and jumped out of the faucepan, more than fix
feet high, with a ftrong explofion. A fmall quan-
) tity of matter which remained in the faucepan ap-
peared to be fixed alkali.

The analyfis of this faltpetre with alkaline fa‘f
exhibits produts which differ fo much from thofe
of that made without it, a6 to deferve confideration.
This difference, however, is only in the produés
of the mother-water. The quantity of faltpetre I
obtained from the firft operation was nearly the
fame in both experiments.

' ' The
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The fnothenwatcr, treated with four ounces,
two gros, and fixty grains, of alkaline falt, yielded
eight ounces, fix gros, and thirty-two grains more
of faline fubftances than that treated without al-
kaline falt; of which, three ounces, two gres, and
fixty-nine grains, were faltpetre ; and five ounces,
four gros, and fifty-two grains, were fea-falt. It
is obvious that this increafe is owing to the de-
compofition of the falts with an earthy bafis. As
it is fuppofed that as great a quantity of alkali,
(in weight,) as of dry acid, enters into tlie compo-
fition of faltpetre, ‘and of fga-falt, a Certain por-
tion of the alkali was employed in producing the
increafe of the faltpetre obtained ; and the re
- of the alkali, which was the greateft part thereof,
was employed in decompofing the calcareous fea-
falt, .and 1n formihg muriat of potath , which .
being a falt of no value, this part of the alkali is
intirely loft. It would therefore be of great ad-
vantage to difcover a method by which the calca-
reous fea-falt might be feparated from the mo-
ther-water, before the alkali is added ; as, in that
o cafe,
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tafe, all the alkali made ufe of would form falt=
petre only. o -

I have difcovered a method of doing this, and
mean to make it the fubje& of a paper which I
- am now preparing to write. I alfo hope to be
able; in confequence of this difcovery, to efta-
blith a method of analyfing crude faltpetre, which
fhall be free from the inconveniences attending
that commonly made ufe of, B

~

Vor.V, BEe - kxv,
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XXV On the Aetion of the Fluor-arid upon filiceons

- Earth, and on the Application of that Property

2o engraving upon Glaﬁ By M de Puy-
' MAURIN. '

From the Memoirs of the Acapemy of.
Sciences, &c. of Tourovss.

THE fluor-acid is procured from a faline fone,
known by the name of fufible fpar, fluor-fpar,
falfe amethyft, &c. Chemifts were ignorant of

the nature of this mineral, and confounded it .

~ with the felenitic fpar; but miners, in confe-
quence of their practice, diftinguifhed it there-
from, by its ufeful property of ferving as a flux
to the moft refractory ores.

Marggraf was the firft who examined fufible
fpar, and felenitic {fpar. He foon determined
their different charaéters; and, having remarked
that a mixture of fuﬁble fpar w1th vitriolic acid

R

- carroded ~
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corroded the glafs of which retorts were made,
and that a particular kind of earth was volatilized.
with the acid made ufe of, he confidered the pro-
 perty-of being yolatilized by acids as the effential’
charadter of the fluor-fpar. ~

Prieftley, who fought for acriform ﬁmds inevery
fubftance, firft obferved, that an acid gas was
difengaged in the diftillation of this fpar with vi--
triolic acid, which communicated to water, as
foon as it came into contact with it, a firong de~
gree of acidity, and covered the furface of the
water with a flony cruft. At the firft difcovery
of this new being, he could not attribute the
acidity of the water to any thing but its combina~
tion with the vitriolic acid, partly volatilized by
phlogifton, and partly faturated by a portion of
the earth of the {par, which precipitated itfelf as
foon as it came into contadt with the water.

It was referved for a man as learned as he .
was modeft, and one whofe every work con-
tains.a difcovery, to find in a ftony, infipid, and
indiffoluble, fubﬁance, a moft penctratmg acid,
which eafily mixes with water, and which alone

Eca - poflefles,
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poflefles, in an eminent degree, the remarkable
property of diflolving filiceous earth.

. Scheele, in 1771, prelented to the Academy
of Stockholm the refult of his experiments upon
fufible fpar. He difcoyered the acid of its bafis,
apd affigned 1t the rank it was entitled to among
the mineral acids. He continued a labour as new
as interefting, and thereby correéted thofe errors
which the fingular circumftances attending his
experiments at firft led him into. Being attacked
at the fame time, in two different manners, by
Meflieurs Monnet and Boullanger, he refuted
tj;cir fyftems, and fettled the different degrees of
affinity of his new acid to various fubftances.
Laftly, in the year 1786, already on the brink of
the grave, he victorioufly replied to M. Achard,
and thewed us how we might in future obtain the
fluer-acid pure, and without any mixture.

_ I had alrcady made many experiments upon the
decqgmpofition of glafs by means of the fluor-acid,
when T read, in the new Encyclopidie Wtbadique;
the, experiments of Meflicurs Wiegleb and Bu-
cholz ﬁpon, the fame fubjeét. From that timg I
'gggﬁdergd mine as ufglefs, and I fhéll thercforé,

' " only
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only mention the lofs of weight fuffered by the
various {mall glafs retorts I made ufe of. I found
in the receiver (in the form of a jelly which had
the appearanceé of chalcedony) the quartzofe
earth which had been feparated from the glafs of
the retorts; each of which had contained two
ounces of fulphuric acid, and one ounce of fluor-
{par.. |

Firft Second Third Fourth
Retort. Retort.  Retort.  Retort.

' 0z, gros. grs, OZ. gros. Gr'S, OZ. gros. grs. oZ. gm.. grs.
Weight before, ’ :
the diftillation, { 1 7 ¢l1 3 361 2 3|1 3 354

Weight after-
wardas,- I § 351t 2 o|I 1 231 2 36

-

Lofs of weight,) o 1 42| 0

L]

360 o g56lo 1 18

"Two other retorts, of the fame fize, were expofed
to a more violent fire. Not only the interior fur-
face of the upper part of them was corroded, but
the inferior part was in holes, and fo much da-
maged, that I could not exactly cornpute how
much they had loft in weight.

When the fluor-acid is obtained from a mix-
ture of fluor-fpar and vitriolic acid in a naked

~fire, and in a glafs retort, it is rendered impure

in
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in two different ways. It is faturated with fili-
ceous earth, which it holds in folution, and it
1s mixed with fulphuric and fulphureous acids.
"The prefence of thefe is immediately thewn by
the acetite of Barytes. To obtain the fiuor-acid
pure, we muft follow Scheele’s procefs; that is to
fay, we muft diftil the mixture in a retort made
of lead, or of tin, and cover the infide of the
receiver with a coat of wax,

The diftillation of a mixture of four ounces of
fluor-fpar and twelve ounces of fulphuric acid, in
that way, is fufficient to render acid eight ounces
. of water. 'The acetite of Barytes does_not then
difcover any mixture of fulphuric acid, though
the acid. obtained by the diftillation is ftrong
enough to diffolve calcareous earth with effervef-
cence * lIt' alfo changes vegetable celours, but
does not deftroy them.  Having let fome drops
of this acid fall upon a pair of filk ftockings, of
# blue grey colour, yellow {pots were formed,
which difappeared merely by wathing. It muft not,

* This acid muft be képt in ﬂ.int-glafs bottles, coated in«
ternally with a mixture of wax and oil.

however,
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however, be” thought that the acid, when ob-
‘tained this way, is quite pure: it is mixed with
- a fmall quantity of oxide .of lead, or of tin, ac«
cording to.the retort made ufe of. I have preci-
pitated thé metal by volatile alkali, and reduced
it into its original form of lead, or tin. =
" 1diftilled in a fmall retort of lead, in a water-
bath, two ounces of vitriolic acid ‘and half an
eunce of fluor-fpar. o o
. 'The retort weighed eleven ounces eight gros.
In the firft diftillation, it loft one gros and a half;
in the fecond, one gros; and, in the third, fifry-
cight grains, The acid obtained was whitith, and
"had a ftrong fmell of liver of fulphur. The fluor-
acid alone cannot diffelve tin, or lead ; but, during 3
the diftillation, the fuperabundant fulphuric acid
diffolves thefe metals. Being deprived of its ox-
ygene, it forms an earthy hepar with the calcare-
ous carth ‘of the fpar; while the fluor-acid dif-
folves, and takes up, the metallic calx or oxide.

In ¢his diftillation we muft never exceed the
heat of boiling water, becaufe the fulphuric and
fulphureous acids would, in that cafe, pafs into
the receiver with the fluor-acid. '

4 Having
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- Having béen able, by this procefs, to procuré
the fluor-acid intirely deprived of fulphuric and
fulphureous_acids, I fubmitted various fubftances,
fome metallic and fome filiceous, to its aétion
and am perfuaded that the difference obferved by
fome chemifts, in the refults of fimilar experi«
ments, arofe only from the different quality of
the acid made ufe of. ' '

I put into two phials dr equal quantity of fluor-
acid and filings of iron. The acid put into the
firft phial had been obtained by diftillation in a -
glafs retort, and, if mixed with acetite of Barytes,-
would reftore the Barytes. 'The acid of the fe-
cond phial had been made according to Schecle’s
procefs, before defcribed.

TO BE CONCLUDED IN OUR NEXT.
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XXVI. Specification of the Patent granted 16 M.
Jossen Brasat, of Piccadilly, in the County
of Middlefex; for his Invention 9" Locks apon a
new Conflrutiion. '

WITH, TWO PLATES:
Dated April 3, .1784.

T 0 att to whom thefe prefents thall come; &c.
Now Exow YE that, in compliance with the faid
provifo, -and in purfuance of the  faid ftatute, I
the faid Jofeph Bramah do hereby declare, that
my faid invention is compofed and made in man-

Vor. V. Ff ner
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ner following; that is to fay, the principle of all
locks hitherto known, or in public ufe, is too
well underftood to require any particular defcrip-
tion here; yet it may not be improper to obferve
on what ideas their fecurity was always founded,
and likewife how far fuch principle may tend to
render them perfeét or effectual; by which may
be obtained fome comparative information, necef~
fary to thew or explain the advantages and fupe-
rior utility of this my faid invention. The means
hitherto adopted for the fecurity of all locks are,
the inferting or fixing, between the key-hole and |
the bolt, a greater or a lefs number of wheels or
wards ; which faid wheels or wards fnay be craffed |
or interwoven, in fuch a manner as to render the
communication between the key-hole and the bolt
as irregular and crouked as peffible, in order to
prevent the faid bolt from being moved by any -
counterfeit application when the key is abfent 3
the bit of which faid key is fo cut or fhaped as
to form a complete tally with the faid wheels and
wards, and is thereby capable of producing the
required effe®, when applied for the purpofe of
moving the bolt, Now the infufficiency of this
- ' - method
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method of rendering locks a perfeét fecurity is as
follows : wiz. notwithftanding the faid wheels and
wards may be varioufly pl;.zced and difpofed, yet
they cannot by any means become fufficient to
anfwer the intended purpofe, owing to their being
always left fixed in the lock. Their form and dif-
pofition can be eafily obtained by impreffion ; fo
that, notwithftanding they may prcvent/ the ufe or
" effe of picklocks, yet the making a perfect or
fkeleton key is always extremely practicable. And
farther, the variations capable of being made in
the difpofition of the faid wheels or wards, and
the form of the key's bit, are not fufficient to pro-
duce the required number of locks, without ha-
. ving great quantitigs exaétly alike, and their
keys capable of opening each other reciprocally ;
from which they become a very imperfe& fe-
curity, as any ill-difpofed perfon may, by fur-
nithing himfelf with a number of old keys, be
enabled to open almoft all the common locks in
the kingdom, with as little difficulty as if he had |
in his poffeffion the key belonging to each lock.

‘To remedy thefe objetions, by difcovering fome
principle or method whereby the fuccefs of pick-

Ffa_ locks,

-
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Jocks, falfe keys, and all other counterfeit means
of opening locks, may be infallibly prevented,
has been the ultimate defign of my faid invention,
and may be effeted in manner followihg; viz.
inftead of introducing (for the fecurity of the
bolt and other movable parts of the lock) a num-
ber of wards and wheels, I have found out and
invented much more fimple and effectual means.
oi rendering the faid bolt and other pai'ts entirely
immovable, without the abfolute application of
the real key; by thofe faid means, the effe@s- of
picklocks, the pradticability of obtaining the form
of the key, and the having a number of the faid
keys alike, are entirely avoided, by having a
greater or lefs numbér of movable parts, fuch as
levers, fliders, &c. adapted and placed in: the
Yock, fo as to require each of them a feparafe and
“ diftiné& change in their fituation and pofition, be-
fore the bolt, and other parts of the lock on
which its fafety depends, can be fet at liberty
- or moved. Thefe faid levers, fliders; or other
movables, by the affiftance of an-elaftic, gravi-
tating, or other power, have the p_roi)erty of main-
taining, or reftoring, their given. pofition or fitua-

tion,
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tion, after it may have been &eﬁroyed by any for-
cible application for that purpofe. From this faid
property, the faid levers, fliders, or ‘other mova-
bles, are rendered ‘ capable of receiving (as it
.were) anyimpreflion or required change in their
pofition or fituation, correfpondent to the caufe
which produces fuch faid change, and are alfo
thereby always reftored to their former ftate, or
refting fituation, when the faid caufe is withdrawn;
{o that the opening thefe my faid invented locks is
as difficult as it would be to determine what kind
of impreffion had been made in any fluid, when
the caufe of fuch faid impreffion was wholly un-
known ; or to determine the feparate magnitudes
of any given number of unequal fubftances, with-
out being permitted to fee them’; or to" counter-
feit the tally of a banker’s check, without having
either part in poffeffion. The form of thefe faid
levers, fliders, or other movables, and allo the
manner of fixing thein in the lock, may be varied
without end, without altering or lofing any of the
intended properties or advantages, as the princi-
pal merits and efficacy of my faid invention do
no ways depend thereon, but entirely -depend on
' the



222 Patent for Locks

the faid levers, fliders, and other movable parts,
being fo fixed or difpofed as to prevent the bolt,
or other parts of the lock on which its fafety de-
pends, from being moved, without the faid levers,
fliders, or other movables, firft receiving each of
them a feparate and diftin&t change in their pofi-
tion or fituation, by a key or other contrivance
for that purpofe ; which, being pufhed or prefled
in a progreflive direétion, without revolution,
againft fome part of each of the faid levers,
fliders, &c. occafions them to change their pofi-
tions, in manner exaétly correfpondent to the part
of the key fo applied. And the faid part, being
formed with a number of i;régular furfaces, equal
to the number of levers, fliders, &c. againit
which it is puthed or prefled, caufes them to
move at different times, and to different diftances
from their original fituation. And the faid kéy,“.
by having a ftop, or fome mark whereby to limit
or determine the length of its puth againft the
Aaid levers, ﬂide‘rs; &c. puts a period to each of
‘their motions, notwithfianding they are at li‘berty
to move fartber, but are Prevented by the re-
fiftance of a {pring, gravity, or other power,
6 always
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always endeavouring to reftore them to their ori-
ginal fituation. So that the motion of each lever,
&c. feparately, depends on the height or dépth of
that furface of the key againft which it falls. So.
that a perfect tally is formed, fimilar to any im-
prcﬂlon made in a foft body by the forcible ap-
, phcatlon of any harder one; which faid hard body
reprefents the effential part of the key, and may
be of any determinate thape, formed by rule or
by accident; and the, moving the bolt, or” other
| parts of the lock whereby it may be opened, en-
tirely depends.on the pofitive motion of the faid
levers, fliders, &c. as any one of them would, by
being pufhed the leaft degree too much or too lit-
tle, entirely prevent the bolt, &c. froim being
moved, or fet at liberty. And, as the whole of the
faid levers, fliders, &c. are reftored to their reft-
ing fituation when the key. is withdrawn, by the
properties or pdweré above mentioned, the faid |
tally or impreflion is then totally deftroyed, and
confequently the opening of the lock is then left
wholly dependent on chance, whilft the faid key is
é.bfcnt, as there is no rule whatever, nor imagina-
sion-founded on. ccrtamty, that may in the leaft
dcgree
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degree tend to affift in difcovering the required
pofition or fituation of each or any of the faid
levers, fliders, or other movables, whereby the
form of the key, or the part of the faid key ne--
ceflary to the opening of the lock, might be af-
certained. Now, admitting that no lock on this
faid principle can be picked, or the form of the
key obtained, their farther fecurity then depends
on the number of different keys that may be made
without having any two of them alike, which
number I truft will appear indeterminate from the
following demdnftration ; wiz. let us fuppofe the
number of levers, fliders, or other movables by
'which the lock is kept fhut, to confift of twelve,
all of which muft receive a different and diftinét
change in their poﬁtlon or fituation by the appli-
cation of the key,- and each of them Tikewife ca-
pable of receiving more or lefs than its due, ei-
ther of which would be fufficient to prevent the
intended effect; it remains therefore to eftimate
the number producible, which may thus be at-
tempted, viz. let the denominations of thofe le-
vers, &c. be reprefented by twelve arithmetical

.~ progreffionals, we find that the ultimate number
of



. tipon a néw Confrusion, 973

~ of chaiges that may be miade in their place or
fituation i8 479,001500, and by adding ome
smore to that fumber of levers, &c. they would
then be-capable of receiving a nuthber of changes
equal to 6227,019500, and fo oh progrc!ﬁvcly,
by the additien of others in like manner,’ to infl-
nity. From this it appearsthat one lock, confifting
of thirteen of the daid levers, fliders, or other
movable parts, may (by changing their places.
enly, without any -différence in motion ot fize) be
‘made to Tequite-the fard ithmenfe numbet of keys,
‘by which the faid 16¢k -could ‘enly be opened un-
der all its variations;  wherefore it Hikewife ap-
pears that the fai@ number of locks may be tade,
confifting 6f the fame parts; without the {alleft
differerice whatfoéver, and, br'y"fv'afyiﬁg ‘the places
of fuch faid parts; would Tequiire each of them a
feparate key, and not- one out of the- whok num—
‘ber above ‘mentioned be- capable of opemng any
lock, except ‘that ‘particuldr lock to which it be-
longs. Nowit'muft be obferved, that the num-
 ‘ber of different locks above ftated is produced by
thirteen movables, (to wit,) levers, fliders, ‘&e.
’ whxch having all a diftin& difference’in their re-
Vou. V. Gg © quired
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quired motions; detesmires. their denominations
or, names, without any_relation being had to the
feparate value or pofitive motion of each, which
faid motion may be given at difcretion; fo that it
plainly appears that-the number producible from
:3, like. number of levers &c. is falr' from termi-
.nating hére, as their motions, and the difference
.in proportion one tp another, may be varied with-
.out end; and are to be -_a,ddcd,_to the former ; it is
therefore vefy obvious, from this demoniftration,
that a much lefs. number of the faid levers, fliders,
or.other movables, will be-found fufficient to pro-
.duce any required number of the faid lacks, with-
out having any of their keys to’ pals each other.
TThefe, fai&l. levers,. ﬂide{s, or. other movables
above mentioned, may. be adapted and applied to
all forts of dxfcrctxonary Haftenings. whatt:ve;, fuch
as bolts, bars,x;tutn:bycvlqgsa ‘&ec. ,'I:he‘.ﬁgu;cs or
.drawings hereupder written,-ar hereunto.annexed,
_together- with the demondtration or .defcription
therewith. given, \will aore fully Ihew the true
nature and intent of this my faid invention, . In

witnefs whereof, &c. . . . . o -

-

- .Before
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Before I refer to the drawings, I fhink it proper. -

to obferve, that the art of c»onﬁru&ing ‘locks .

wholly depends on fome method or means, {G

“adapted or contrived as to be rendered capable of
~ admitting or preventing, at difcretion, the motion
of fome faftening, fuch as bolt, bar, or-other
* movable part; which may be made of iron, brafs?
wood, or other materials fufficient for the pur<
pofe. I therefore flatter myfelf that the drawing;
Fig. 1, (Plate XII,) will be fully fufficient to
fhew the true nature and defign of this my inven-

tion. @G reprefents a fliding bar or bolt, in the
frame K, that hath cut in its edge fix notches of

any proper depth. In thefe notches are placed fix
fliders or fmall bars ABCDEF, that are funk’

into the bottom of each notch, fo that the mo-

‘tion of the bar or bolt G is thereby totally pre-.
vented, till thefe fliders are moved ‘fome way or

other to give it liberty; which muft be done

from their ends at II, as no other part of them

is meant to be expofed for the purpofe of moving’

them; which ends at I always have an equal pro-

jection when the bar G is fet fat. Now we will
fuppofe ¢ach of thefe fliders capable of being
: Gga puthed
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pufthed upwards towards A B &c. to any deter
mined diftance, and, when each of -them has ex-
aétly received its due motion, the bar G is fet at
" liberty, fo as to flide packwards and forwards as
| sequired. Now, in order to determine the fepa-
sate and diftinét motion that fhall be given to
gach, we wili {uppafe the part' H to be made;
which part ferves to reprefent.a key, and the ends
1234.56arecut of different lengths, either by
tule ar by change, {q that, when pufhed againft
the ends of the fliders at I, they will caufe each
of them to be flided up at different times, and ta
different diftances, from I, in a form exatly
correfpondent to the ends of the part H.  When
they have thus received their correfpondent pdﬁq
tion, and their ends at IT form a complete tally
with the part H, by making a notch-in each -
flider at 1 2 3 &c. in a line with the bar G, the
faid bar will then have liberty ta be flided back-
wards and farwards without obftruction; and;
when brought inta its original fituation, and the
part H withdrawn, the fliders AB € &c. will
“then fall down into their notches, and faften it as
ufual; and their ends at I will be fci.’corf:d per-

L 4 o - fdly
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- fe@ly even as before, and not the leaft trace left
of the pofition required in them to fet the bar G
at liberty ; it depends therefore entirely on chance,
when the part H, or key, is abfent. (See fpecifica
tion.) The conftruéion of the Fig. 1 is thus
adapted for the more eafy convcfing the true ideas
of this invention, Thefe fliders A B C &c. may
alfo be made {o as to have their required motion
or pofition given them, without the ufe of H, by
- having fundry changeable marks graduated on the
edge, or other part of each of them expofed for
ghat purpofe, as at O O; certain of which are to
be brought in conta, orin a line, before the
notches 1 2 3 &c. will be oppofite to each-other,
or the bar G moved; and the faid marks or
- graduations required may be diftinguithed by
figures, characters, &c. and the fecret will ferve
s a key to fuch as are in poffeflion thereof, (For
the changes. producible in this number of fliders,
or other movables, fee fpecification).

Fig. 2 is meant only to reprefent in what maaner ‘
fliders may moft oonvemeptly be applied in locks
of all forts. A is a frame or barrel that moves
the bolt by its tuming, in which barrel or frame

: are
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are fixed eight, or any 6ther number of fliders,
B is a thin plate fixed in the lock, through whick
the barrel or frame A paffes, and is prevented
from turning for the purpofe of moving the bolt,
By the proje@ing parts of the fliders that move
in the fixed plate B, till the notches in each of
them are, by the application of the corréfpondent
part of the key, pufhed-into conta&, or in a line
with the plate A. At the end of ¢éach flider, in
the cylindrical parts CCC &c. is fixed a fpiral
'iﬁiiﬁg, which always reftores them ‘after the key |
is withdrawn, fimilar to A B C &e. by thexr ewn
grawty, in Fig. 1. : '
- Fig. 3 reprefents a method of fixing any num-
Pber of levers for the fecurity of the part that
‘moves the bolt, which part 18 B, and is fixed ‘to
the levers CC &c. as in the fetion. AAA is
the plate, and other fixed parts of the lock. Dis
the 'drili-pin, on which the key is applied. e is
the fpring that reftores-the levers, after” having
been preﬁéd down by the key. The notches in
the head of each’ lev er are made by the rules al-
veady defcribed.’ ‘An endlefs variety of other
inodes may be adopted, of -placitig levers, flidérs,
=4 : or
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ot other movable parts, in order to effect the
above. purpafes, without in the leift degree devia-
ting from, or lofing any of the effential proper~
ties arifing from, the ideas of this invention. A,
Fig. 4, (Plate XIII,) reprefents a lock that locks
on both fides. B is the bolt. C is the lower
plate, in which the projecting part of the {liders
moves, for, the purpofe of fecuring the bolt; eé
&c. aye the fliders. D:is the barrel. or frame,
_#eprefented -in_ Fig. 2,,in which the. fliders are
fixed. . F.E &c. are the cylindrical parts in which
the {piral fprings a&t. G is the key-hole, whichi
is bored through the ceitre of D), as fhiewn' in
~the feétion; into which hol¢ -the edgés of the
fliders proje@, in otder that;the end of the key
may fall againft them when pufhed: forward ip the
hole.G. - H is.a part foined to the barrel or frame
D, and acts as a, key’s.bit to move the bolt; when
D is turned round for that purpofe. .I is the fec-"
tiop, where the barrels, fliders, &c. are marked
the fame as in the plan. K Kis the key from both
fides, on which there is a {mall ftump at L, that"
falls into a notch or flit in the barrel D, in order
that D may be turned round with the key, for
erloc : the

B
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the purpofe of moving the bolt; and alfo, by its
~ turning under the cap M, the key is prevented
- from being puthed out by the fprings whilft it is
revolving to move the bolt. ~The end of the key
is formed with different furfaces, which gives the
fliders different. motions, (fee fpecification,) and
brings the notches in the fliders, when pufhed
down to its ftop, exadtly in a line with the cover
plate C; which notches, being the fize of the
thicknefs of the faid plate, permit the barrel D to
make a revolufion, if required; and it appears
from this fe€tion, that as the fliders ¢ &c. may
each of them be pufhed as far as the bottom of
the flit .or ‘groove # n, in which they move, the
whole -of the notches in the fliders are liable
to be pufhed too faras well as'too little, both of
which ‘would ’.preveint'vthe ‘barrel ‘D from being
“turned, or the bolt B from being:moved. - -

XXVII.
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XXVII Specification of the Patem‘ grartea’ to Mr.
SamuEL BIRNIE, of the City of Glajgow, Re-
Jiner of Lead s for bis Method of preparing and
reftoring the Calx 4af Lead, after being ufed in ex-
tralling the mineral Alkali from common Sait, bf
which means a gfeat Quantity of mineral Alkal;

méy be extratled ta"ddwntage Jrom common Salt.
Dated Auvgutt 12, 1788,

TO all to whom thefe prcfents thall come, &c.
Now xNpw YE that, in compliance with the
faid provifo, I the faid Samuel Birnie do hereby
declare, - that the method I have invented for pre-
paring a calx of lead, for extracting the mineral
alkali from common falt, or other purpofes, con-
fifts in extracting the filver from the lead by the
féllowing procefs; wiz. the lead is put into a cal-
cining furnace, and calcined with a moderate heat,
until it is all or moft of it converted into a calx.
The calx is then to be melted, without addition,
either in the fame or in another furnace; when’
the calx becomes fluid, the filver, and what lead
may be ftill in a ‘metallic ftate, will fink to the

Vor. V. Hh bottom,
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bottom, and be thus feparated from the calx. By
repeating in this manner the calcination and melt-
1ng, all the lead will thus be converted into a calx,
and the filver obtained at laft pure. Or the filver
may be purified from the laft portion of lead by
the common procefs of cupellation or refining.
Or, in place of again calcining by itfelf the metal
got by the firft melting of the calx, it may be cal-
cined with a quantity of frefh lead, and the calx
melted as formerly ; and this procefs may be re-
peated at pleafure; the filver being purified at
laft, as above direted. Or the calx, prepared as
above, may firft be ufed in extradting the alkali
from common falt, and afterwards melted to ex-
tract the filver. And the method I have invented
of reftoring or reducing again into lead the
above calx, litharge, minium, or any other calx
of lead, which has been ufed in extradting the
mineral alkali from common falt, or which has
by'any method whatever been combined with the
marine acid,  confifts in adding to the above calx
a fubftance or fubftances which have a ﬁrdng at-
traction for the marine acid; by which means the
acid is prevented from volatilizing and carrying
off with it, in the procefs of reduction, a copﬁ—

dcré.b}c
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derable portion of the metal, which it always does
when the calx is reduced, according to the com-
mon method, without any othér addition than an
inflammable fubftance ; this is done in the follow-
ing manner, viz. to fixteen parts, by weight, of the
above calx add one part of lime, or a greater or a
lefs proportion ; they may be mixed either before
or after they are put into the reducing furnace;
the reduion is then to be performed in the ufual
and common method in practice, by adding to
the above mixture, pit-coal, charcoal, or any '
other convenient inflammable fubftance. Or, in
place of lime, chalk may be ufed, common
limeftone, the fhells of fith, or any calcareous,
abforbent, or other fubftance, capable of fepa-
rating, with the affiftance of heat and an inflam-
mable fubftance, the marine acid from the calx
of lead. The lime, or other calcareous or ab-
forbent fubftances ufed in the reduction,will form, |
with the marine acid, a marine falt with an earthy
bafis; which may be obtained from the flag which
remains after the reducion, by adding water to
it, decanting or drawing off the clear liquor, and
then evaporating it to drynefs. In witnefs where-

of, &c. ,
Hh 2 XXVIII,
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XXVIIL Specification of the Patent granted to Mr.

~ RoserTson BucHaNAN, Engineer, and Over-

t ﬁqr or Manager of the Cotton-Mills of Rotbfay, in
the lfle of Bute, Scotland; for bis Invention of
a Pump for rasfing Water in warious Situations,
but more particularly on-board Ships ; and which .
may be cccafionally converted into an Engine for
extinguifbing Fire, &c. '

WITH A PLATE.

Dated March 8, 1496.

TO all to whom thefe prefents fthall come, &c.
Now kNow YE, that I the faid Robertfon Bucha-
nan, in purfuance of and compliance with the faid
i)rovifo, in the faid letters patent contained, and the
’purport'and true intent and meaning thereof, and
of his Majefty’s faid moft gractous intentions, do
by _this‘ inftrument in writing, under my hand and
,feal duly executed, defcribe and afcertain the na-
ture of my faid iﬁvention, and in what manner the

fame
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fame is to be performed, as follows ; that is to fay,
this pump, like the common pump, aé&s by the
preflure of the atmofphere ; but differs from it in
fome particulars hereafter exprefled, and has the
following advantages.. Firft, the water is dif-
charged from this pump through two valves; the
one called the inner valve, fituated on the bore of
the fu&tion-piece, through which the water on
raifing up the pifton firft paffes, and thence is
communicated, by means of an aperture in the
fide of the pipe, to the fecond or outer valve,
which is placed at the bottom of the ciﬁem,'
whence it pafles into the fpout. Secondly, the
outer valve is not only within the command of a
perfon’s hand, and may be at all times cleared,
but is made {0 as to afford a communication to
clear the inner valve. Thirdly, thefe valves, not
being confined to any particular dimenfions, are
made large enough to admit any bedy or fub-
ftance through -them that is capable of paffing
through the fuétion-piece ; and, being placed near
to, each other, and in an inclined pofition, gravel,
dirt, or other things, cannot eafily lodge in the
pump, and the water is thus refifted o wire-

drawn
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drawn as little as poffible in paffing through the
valves; and the pump is thus alfo made not liable
‘to choke, or to have any unneceflary tear and
wear of its-parts; but the valves may alfo be
placed horizontally, or in any other pofition, when
circumftances require it. Fourthly, from the fize
and fituation of the valves, they may be at all
times eafily taken out, fo that they may without
difficulty be readily repz;tircd or renewed. Fifthly,
this pump may be occafionally ufed as an engine
for extinguifhing fire. :

Thefe are the advantages which diftinguifh this
pump, but the following inftructions in regard to
its conftruction will more fully explain its nature =
and principle; though the principle of the inven- |
tion, in the particulars above mentioned, may be
obtained by various modes. of conftruction, pro-
vided the arrangement and difpofition of its parts
here mentioned are preferved.

This pump in its body and parts is made of
wood, copper, caft iron, or any other metal or
material fuited to fuch purpofes, or partly of -
wood and partly of metal, but metal is recom-
mended for the parts above deck on-board fhips ;

and
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and it is varied in form and dimenfions, as fitua-
tion and circumftances require. 'The valves beft
fuited to the purpofes of this pump are of the
kind called clack-valves. Their apertures are, made
of any form or fhape, and of any dimenfions; but
the elliptical form is the beft, becaufe it has been
found that, where the apertures are of this fhape,
the valves lofe lefs water at each fhutting than
when the apertures are of a circular form; and
the apertures ought to be made as large as the
bore of the fution-piece, becaufe where the aper-
tures of the valves are of the fame dimenfions with
the bore of the fuction-piece, the water will be
thereby lefs refifted or wire-drawn in paffing
through the valves. The valves may be made of
any metal, but brafs is recommended as leaft lia-
ble to ruft.

A flat piece of leather is fixed on the under
part of the lid, to render it elaftic. The lid of
each of the valves turns upon two pivots, which
have freedom in their fockets to rife a little *up-
wards, that any {fmall fubftance which happens to
intervene near the hinge may not prevent the lid
from lying clofé to the box. The bore of the

3 Jower
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~ lower or fu&ion;piccc may be made of any fhape
and dimenfions, but, for the reafon above men-
tioned, it is beft made of the fame thape and di-
menfions with the aperture of the valves. For the
purpofe of allowing a more eafy paffage to the
water, and for the better difcharge of oblong
pieces of wood and other. things which may be
brought up along with the water, the bore of the
fuction or lower pipe fhould, when the inner
valve is inclined, receive a bended or curved
form as it approaches the inner valve, fo as to
make its ultimate dire&ion nearly at right angles
to the inclined pofition of the inner valve. From
the loweft extremity to the fuétion or lower pipe,
a reticulated grate, extending fome feet upwards
on the outfide of the pipe, leaving a vacant fpaéc
between the outfide of the pipe and the infide of
the grate, may be fixed with advantage, in fitua-
tions where there is any danger that large quanti-
ties of dirt, chips,’ gravel, or fuch like fubftances
may lodge in the well, and choke the lower ex-
tremity of the pipe; for, where this gritc is fo
placed, although the lower extremity of it thould
be choaked, the water will find a free paffage,

- through
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through the openings of the graife above the dirt,
gravel, or other fubftances fo lodgmg, to thei

lower extremity of the pipe. The inner*valve is

~ placed below the pifton ; that is, as near the' lower

extremity of its ftroke as the nature of the thing

will admit, and is fixed by a reft or rabbet,.made

in the periphery of the bore, or by any‘other_' o

means mo{’c convement and, when the pump s
made of wood it is mtnoduced to its place by ari'
aperture in the fide of the pipe, to allow the wa-

ter a paflage to the outer valve. The outer valve

is, i this cafe, fixed in a frame or piece of wood
which covers this aperture, to which ‘Hie outer
valve is placed oppofite. The frame or piece of
wood containing the outer valve is enclofed by a
ciftern, with or without. a movable lid, for the
purpofe of keeping water above the oufer valve
when the pump is in action’; and the water is dlf-

¥

¢ .

charged from the ciftern by a {pout, placed at a -

. heigh fufficient to keep the outer valve covcred

with water when the pump is in Mion. A tri-

Apgular piece of wood is faftened on Rich fide of
the infide of the cxﬁern, to chure or hold the
_Vor.V, . Ii “° frame
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frame or piece of wood containing the outer valve;
and the triangular pieces of wood are kept tight
‘by interpofing tar, tallow, or any other fimilar
fubftance. 'Thefe triangular pieces of wood are
eafily removed as occafion may.require; and the
frame or piece of wood containing the outer valve
may be taken off, when the inner,valvq 1s in need
of repair, or when a more free accefs is wanted to
it than the aperture of the outer yalve admits of.
The above is the mode of fixing the outer valve,
when the pump is made of wood ; ar{d, when
made of wood, the workiné—'barrel thould be lined
with Brafs, to leflen friction. - But, when the pump
is made of copper, caft iron, or other metal,
lining the working-ba;rcl with brafs is uhneceﬁ
fary ; and the outer valve is fixed in the fide ‘of
the pipe, without being contained in a movable
frame or piece of wood, and the triangular pieces
of wood mentioned above’are unneceffary; but,
in order to introduce the inner valve, and .after-
wards to get at it, when in need of repair, the
barrel is faftened immediately above the valves by
xﬁeans of a flanch. For the purpofe of letting

' « . fuch
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fuch part of the air efcape (which is colleted in
what is called fetching the water) as dees not find
its ,way through the outer valve, a {mall air-valve
is placed, either in the pifton, or between the
“lower extremity of its ftroke and the inner valve ; '
but it is placed in the pifton with beft effe®, for
the purpofe of letting up a little water to affift in
keeping the pifton air-tight. This air-valve, how-
ever, is not abfolutely neceflary in either fituation ;
for, the pifton may be made fo pliant as to allow -
the remainder of the air fo colleted to efcape
around its circumference ; and, in all cafes where
the water is to be raifed only a little height, this
air-valve is unneceflary. Motion may be given
to this machine by means of the common brake,
or by what are commonly called bell-ropes, or by
- ropes led horizontally from a bended lever, or
by any other method practifed in working the
common pump, which it refembles, except in
« the particulars above ftated. In order to rendir -
this faump occafionally ufeful as an engine for the
" purpofe of extinguithing fire, it is only neceflary
to make the pifton air-tight in defcending as well
Iiaz as
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" as in afcending, and to fix to the ciftern an air-
veflel communicating with pipes, in fuch manner
that the ciftern is made air-tight in every part,
excepting where it communicates with the air-
veflel. No particular method of rendering the
pifton air-tight is effential to this pump; all or
moft of the methods in common ufe may there-
fore be applied to it. The air-veflel may, with-
out any inconvenience, remain fixed to the ciftern
at all times,” which will be an advantage, asthe
pump can thus, when neceflary, be inftantly ap-
plied to the extinguithing of fire. For the more
fully underftanding the conftru&tion of this ma-
chine, both in its operation as a pump, and as an
engine for extinguifhing fire, drawings are an-
nexed, (fee Plate XIV,) having references to
the different parts, the paper containing which
“drawings is figned by me as relating thereto. Ih
witnefs whereof, &e.
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EXPLANATION OF THE qunks.
(See Plate XIV.)

- Fig. 1 is a vertical fe&ion of the pump, in
‘which the fuétion-piece is only fo far delmcated
as is neceffary for illuftration.

- A is part of the fucion-piece.

B the inner valve. |

" C the outer valve.
* D -the barrel.
 E the pifton.

F the ciftern.

G the fpout.

a the air-valve in the pifton.

H the air-veflel.

I the ajutage-pipe.

K a colander, which is ncceﬁ'ary when the
_water is mixed with any extraneous matter, to prc-
vent the ajutage-pipe from being choked.

b a fcrew for fecuring down the air-valve, when
the pifton is wanted air-tight in defcending.

Fig. 2 is a plan of the pump, wherein the fame
parts are marked by the fame letters as in Fig. 1.
' 6 . ‘'The
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The dotted lines in Fig. 2 reprefent a i)lan of
the fuétion-piece.

Figs. 3and 4 are a front view and fection of
the ftopple commonly ufed for plugging up the
fpout, when the water is to be difcharged by the
ajutage-pipe. This fiopple is covered on the edge
with lcathef, or fome foft material, and is made
with a bevel inwards, fo that, when admitted by its
oval form within the ciftern, it prefents its lefs
furface outwards, and is prefled tight by the water
in the ciftern.

N.B. Thefe drawmgs reprefent the pump as it
was made of rnetal with every part’ executed in
the manner that was moft convenient; and they
giveYo clear an idea of the conftruction of the
pump, as to render any farther defcription in

 words unneceflary.

»
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XXIX Speqﬁcamn of the Patent granted to M.

RicHARD DEARMAN, of Bzrmmgbam, in the

“)

County of Warwick, Ironmafier ; for making Mills ~ <

for grinding Malt, and warious other Articles, in.

the fame Manner thofe Articles are ground in
what are commonly called Steel-Mills. ,

Dated March 22, 1779.—Term expired.

T 0 all to whom thefe prefents fhall come, &c.

Now xnow YE that, in comphance with the

faid prbvifo, I the faid Rlchard Dearman do
hereby declare, that my faid invention of an in-
~tire new method of making mills for grinding
malt, wheat, barley, beans, peafe, groats,. rice,
Indian corn, coffee, pepper, feeds, drugs, and all
kinds of fpice, in the fame manner thofe articles

are ground in what are commonly called fteel-

mills, is defcribed in the manner following;"that )

Is to {ay, to form the grinding-parts of the mills,
or

Lol
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or what is called the infide and outfide thereof,
melt iron in a furnace or crucible, and caft the
fame in moulds of a fuitable fhape and fize for
the different purpofes for which they may be
intended. 'Then, to foften them, in order to file
the teeth to a proper edge, neal them in a gradual
heat until that be effe¢ted; afterwards harden the
grinding-pats of the mill with hoofs, horns, or
bones of animals, or charcoal pounded or ground
fmall, or common foot mixed with kelp, or com-
mon or marine falt laid on with grounds or lees of
malt-liquor, or other acid or glutinous matter.

~ Heat them in a futnace, muffle, or apen fire,

and plunge them in water. In witnefs where-

 ef, &c.
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XXX. Defeription of a Method of preventing In-
Jury to the Health of the Workmen employed in pre-
paring White Lead. By Mr. Arcuer WARD,
of Derby White-Lead Works. .

WITH A PLATE.

From the Transacrions of the Sociery for
the Encouragement of ArtTs, Manurac-

TURES, and COMMERCE.

The Gold Medal of thé Society was voted to Mr.
‘W arp for this Invention.

i

IN~ 6rd.ervto. explain,-asv well as I can, the ad-
vantage. that will accrue to-the workmen by
adopting my invention, in preference to the
common mode of preparing white lead, I will
firt ftate what the common mode is. When
blue lead is in part corroded in the ftacks, by
an acid raifed by a confiderable degree of heat,
brought on by horfe-litter, the corroded and

Vor. V. Kk un-
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uncorroded lead are taken from the ftacks to
a room called the engine-loft, where a pair of
iron rollers is fixed with a fcreen under them.
The lead in this ftate is pafled through the rol-
lers and {creen; from the motion of thefe rol-
lers and fcreen, by which the white lead is fe-
parated from the uncorroded or blue lead, toge-
ther with the moving the lead in order to its be-
ing pafled through them, a very confiderable
- quantity of fine dufty white lead is raifed, which
almoft covers the workmen thus employed, and
is very pernicious to them. And not only in this
part of the procefs are they liable to be thus
injured, but they are again expofed to the dufty
lead, by removing the blue lead from the fcreen-
houfe to the furnace, as there ftill remains a .
qﬁantify of the fine particles of white lead, which
of courfe rifes in removing it; and alfo, in re-
moving the white lead from under the fereen to
the grinding-tub, a quantity of the duft arifes,
which is very detrimental to the people fo em-
ployed.
My invention removes all thefe difficulties re-
fpecting the dry dufty white lead, fo very injuri-
ous
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ous to the health of the working people ; and con-
fifts of a veffel, as thewn in Plate XV, Fig. 1,
twelve feet long, fix feet wide, and three feet ten
inches deep. In this veflel is fixed a pair of brafs
rollers in a frame, one roller above the other.
The centre of the rollers is about ten inches below
the top of the veflel; and, one inch lower, is a
covering of oak boards or riddles, an inch thick,
fixed in the infide of the veffel, in a groove, fo as
to be taken out occafionally: thefe boards are
bored, with a centre-bit, as full of holes as may be,
without danger of breaking into each other; the
fize of thefe holes is, in the machine at large,
- about five-eighths of an inch diameter. This be-
ing -done, the veflel is filled with water, about
three inches above the oak boards 61' riddles ; the
Jower brafs roller is now under water, and about
half of the upper roller is under water alfo. Thus
the lead coming from the ftacks is put through
the brafs rollers in water, and, by raking the lead
with a copper rake over the oak boards or riddles,
the white lead paffes through the riddles, and the
blue lead remains above ; which, being taken out,

Kk 2 is
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is thrown upon an inclined plane of ftrong laths
to drain, where it remains about twelve hours, -
when the blue lead is ready for the furnace to be
remelted ; by this means no dui’cy white lead can
rife in any part to the work-people.” No fuch
plan as this (although long defired) has, to my
knowledge, been put in execution, {o as to an-
fwer all the purpofes above ftated. It may be
afked, why the lead in the common mode is not
made wet before it is pafled through the rollers
and fcreen. Should this be done, the lead would
be a pafte on the rollers and {creen, and the white
Jead prevented feparating from the blue lead,
which is abfolutely neceflary in the preparation of

white lead.

ExPLANATION OF THE FIGURES,

(See Plate XV.)

. Fig. 1, A, an inclined plane of wood, on which
the white and blue lead is placed immediately
from the ftacks, and thus introduced between the
brafs rollers B B.
C C, the veflel containing water.
DDD,
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D D D, the pierced oak boards or riddles,

which, by being made to flide in grooVes in the
fides of the veflel CC, may occafionally be taken
out by removing the wooden bar ee.

" E, a handle or winch, which, in the machine
at large, may be a wheel communicating to mill-
work, and thus turn the rollers B B.

F, a pinion, fixed on the gudgeon of the up-
per roller, and communicating with a fimilar
pinion on the arbor of the lower roller, keeping
both of them in motion by the turn of the han-
dle. As it is neceffary that the upper roller thould
be at liberty to rife or fall, in order to give a due
degree of preflure to the lead in paffing between
the rollers, two weights GG, with proper ftems
to them, (as thewn more at large in Fig. 2,) are
placed over the gudgeons of the upper roller,
thereby keeping a due degree of preflure; and, if
any piece of the lead thould be thicker than ufual,
admitting the roller to give way to it, and thereby
preventing any injury to the machinery.

H, a notch in one fide of the wooden veffel,
ferving to regulate the depth of the water on the
riddles DD D.

The.
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The foregoing defcription is aécompan'red by
two certificates; one from Mr. Samuel Walker
Parker, ftating that many tons of white lead have
been made, in the manner above defcribed, at the
manufadory at lflington belonging to Walher,
Ward, and Co. and that, fince Mr. Ward’s plan
was adopted, no other method has been ufed.
The other certificate is from Mr. H. l%rowne; of
Irongate, Derby ; who fays that he thinks the
foregoing invention a very valuable improvement
in preparing white lead, and that the quality of
the lead is not in the leaft injured by it.
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XXXI. Experiments on the alkaline Subfiances ufed
in bleaching, and on the Colouring- Matter of Linen-
Yarn. By Ricuarp Kirwan, Efg. F.R. S,
and M.R.I. 4. o

From the Transacrtions of the RovawL
Irisn AcaDpEMY.

SECTION I

BLeacHING being one of thofe arts which
confift in fcarce any thing elfe than a particular
application of fome of the general principles of
chymiftry, it might be expected that the know-
ledge of the inftruments it employs would keep
. pace with the progrefs and improvements of that
fcience to which it is fubordinate, and fo much
the more as the nature of alkaline fubftances in
general, which are its proper inftruments, has
been in great meafure explained by the cele-
brated Do&or Black upwards of thirty years ago;

, yet

-
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yet it has fo happened that, on a late occafion,

when a fcarcity of thefe faline fubftances, im-’

ported from foreign countries, unhappily pre-
vailed in this kingdom, it was ferioufly queﬁidned
whether their place could be fupplied by materials
manufatured at home. In the courfe of this dif-
cuffion it evidently appeared, from the contra-
dictory teftimonies of many of the principal
bleachers, that, however they might excel in that
art, when well provided with the inftruments they
employ, they were but little acquainted with the
general agency of the inftruments themf{elves, and
their refpective powers, or even with the moft
ﬁdvantageous and ceconomical method of employ-
ing them.- To elucidate thefe points, by an analyfis
of fome of the different fubffances employed by
bleachers, and by giving a fure method of diftin-

guifhing the relative powers of every faline fub- -

ftance they may ufe, together with an account of’

the beft method of obtaining them, as well as of
adapting them to the purpofe of bleaching, is the
object of this paper. This tatk, which I have
impofed upon myfelf folely with a view to the

. utility
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wtility of the public, requires no ingenuity, and
might have been long ago well executed by many
pthers, if chymifiry, which has fo many votaries
of the higheft rank in the moft civilized parts of
Europe, had been more known and cultivated in
this country, which perhaps of all others ftands
" moft jp need of its affiftance.

SECTION IL

Barilba. Of this fubftance there are feveral
forts, made of different plants *, but the beft is
that formed near Alicant, at a diftance from the
fea, by the combuftion of 4 plant called by the
inhabitants barilba, and defcribed by Juffieu, in
the Memoirs of the Academy of Paris for 1717,
under the name of Kali Hifpanicum fupinum annuum,
fedi foliis brevibus. It is called by Linnaeus 8alfols
fativa, and fhould carefully be diftinguithed from
. the various fpecies of Salicornia, and of Chenopo-

* See Colonel Conynghan’s letter: report’ of the- com«
mittee of the houfe of Commons in Ireland, 1788, p. 87.

Vor. V. L1 dium,
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dium, which yield an alkali, but lefs pure thant
the Salfola. Thefe plants, being dried to the fame
degree as hay, are burned in pits, nearly as kelp
is with us; the afhes and falt run into a greyifh
blue' mafs, which is the barilha *. 'The beft fort
is here called faweet barilba.

The fweet barilha which I examined was pre-
fented to me by Mr. Byrne, an eminent merchant
of this city. It was of a bluifh colour, covered
over with a faline powder, exceedingly hard, and
had 4 {mart alkaline tafte. - When broken, it
looked black in the fra&ured part, and vifibly
contained pretty large pieces of charcoal. |

To find the proportion of fixed air in this fub- -
ftance, having reduced a quantity of it to fine
powder, I poured on an ounce of it a fufficient .
quantity of marine acid, and found it to lafe, by
the action of this acid, 8o grains of its weight ;
confequently one pound troy of this fubftance
contains g6o grains of fixed air, (mixed with a

* It is called by the French fude, being employed in fol-
dering metals.

little
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little that had an hepatic fmell,) that is, exa&l;r
% of its weight. Other parcels contained fome-
what more, and others fomewhat lefs.

As- this. fubftance cvideritly contained fome
- parts that were foluble in water, and fome that
were infoluble therein, to difcover the weight of
each, I poured on one pound of it, reduced to
fine powder, thirteen pounds of water moderately
hot, fucceffively:; this water had previoufly been
boiled and filtered, and contained no other im-
purity -than a {light trace of common falt. This
quantity of water was neceflary to exhauft all the
'foluBle matter in the barilha.

The folutions were taken in fix different por-
tions ; none of them betrayed the fmalleft mark
of fulphur, of which I was affured, by trying ‘
them with' the nitrous folution .of filver; nor
did the Pruffian alkah difcover any vei’cxge of
rom -

By exghteen fucceflive evaporations and cryﬁa
lizations, I obtained 4881 grains of faline matter,
the different fpecies of which I fhall prefently
mcnuon, and 2903 of ‘infoluble matter,

Ll a B
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It may at firft fight appear ‘extraordinary, thzt
the faline matter and the infoluble part fhould
weigh more than the pound of baritha that
feemed to afford them; for, this amounts only to
5760 grains, and the two former weighed 7784
grains ; but, it thould be confidered that thef¢
produéts were obtained, not from the barilha
alone, but from the barilha and the water i
~ which the falts were diffolved, whofe cryftals rev
tained a great quantity of it; and alfo from the
gir to which the folutions were expofed, and
which they abforbed in large proportion.

As the Quantity of the infoluble matter was
fubje to no fuch decéptive appearance, I began
by examining the weight of that ; for this, being
fubtradted from 5460 grains, neceffarily deter-
niined the true weight of the faline part ; and, ag
the ftaté in which the faline part exifts in barilha
depends, in fome meafure, on the earths and
chaicoal with which it is united, as well as
the moft advantageous method of ufirig it, I ex-
amined the pature and qua.ntlty of thefe very
minutely, - '

Having
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Maving therefore dried the infoluble matter for
a confiderable time in a low heat, until it appear-
ed as dry as the barilha itfelf, and having ﬁ':»u‘l‘xdl_~
ifs weight in that ftate to amiount to 2903 grains, |
ot 6,04791 ounces, I took ohe ounce of it, and,.
drying it in 2 heat litdle below rédnefs, found it
to lofe 38 grains of moiflure. '

~ Another ounce of the famé réfiduum, being
treated with diluté marine acid, loft 125,35 gréins‘
of its weight, and this lofs expreffes the quantity
of fixed air contained in it.

Another ounce, being calcined in a white heat
~ for about one hour, loft 200 grains of its wexght,
on repeating this expcrxmcnt, I found the lofs
amount to 199 grains.

Laftly, on the 281 grains, which remained after
this experiment, I poutéd dilute miarine acid,
and found the quantity of fixed aif to be 106
grains. )

‘Hence I déduce the weights of t'h‘e feveral fub-
ftanices diffipated by the calcination of 4n ounce
of the infoluble refiduum of the barilha:

Firtt. The weight of thie fixed air loft was 12, 5
—106 =18, 5 grains, ,

Secondly.
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- Secondly. The lofs of mosfture was 38 grains,
Thirdly. The lofs of the fixed air and moifture

amounted’ together to 56,5 grains. This, de-

ducted from the entire lofs, that is from 199

grains, gives the lofs arifing from the combuf-

tion of the charcoal, and confequently its quan-
tity, 199—356,5 = 142,5 grains.

I next proceeded to examine the fixed in-
combuftible, part that remained after the above
calcination. On 279 grains of this, which re-
mained after the calcination of an ounce of the
infoluble part, I poured a quantity of diftilled
vinegar, whofe {pecific gravity, in the tempera-
ture of 62°, was 1,008, and digefted that refiduum
therein for fixteen hours, in a heat little more
than 100°. After edulcoration and deficcation, I
found the weight of what remained undiffolved
to amount to 63 grains. Upon this experiment
I rcafoned thus: 281 grams of a refiduum of
this fort contained 106 grains of fixed air, there-
fore the 279 grains fubjected to the vinegar in
this experiment muft have contained 105,24,

which were diffipated by the action of the acid;
4 : there

-

—— - .

—
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there remained therefore of mere earth only
173,76 ; but, of thefe, 63 efcaped the action, of
the acid, therefore there were diflolved 110,76 ;
and, as diftilled vinegar can aét only on cal-
careous and muriatic earth, (the barytic being
not expected,) the 110,76 that were diffolved
muft have confifted of either or both of thefe,
and the undiffolved 63 grains muft have been
argillaceous, or filiceons. | |
To determine the firt pointy I dlihlled in a
glafs retort, the acetous folution, which was very
voluminous, until no more than about four pints
remained. During the dii’cillatior.xv fome earth
was depofited, which, when dried in a red heat,
amounted to 4 grains; this I re-diffolved, anci,
finding it precipitable by cauftic volatile alkali,
judged it to be magnefia. I then took as much
of the acetous folution as amounted to % of the
whole, and, pouring cauftic ‘volatile alkali upon
it, .obtained nearly 3 grains, or more exaétly 2,83
grains, of magneﬁé precipitated by the alkali.
Whence I concluded the whole folution to con-
' tain 17 grains, to which adding the 4 grains de-
| poﬁtcd,
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pofited, we bave the entire quantity of magnefis

diffolved by the vinegar =21 grains, and confe-
quently the remainder of 110,76 grains, namely,
89,76, muft have been calcareous earth.

I alfo examined the quantity of this earth in
. another manner: to the § of the acetous folution
that remained, I added gradually wvitriolic acid,
whofe fpecific gravity was 1,463, as long as any
precipitation appeared to take place; then, pour-
ing off-the vinegar, I edulcarated the refiduum,
and, baving dried it, found it to weigh 240 grains,
and confequently, if the whole acetous folution
had been ufed, the refulting felenite would have
weighed 288 grains; now 100 grains of felenite
contajn g2 of calcareous earth, therefore 288

 grains contain 92,16 grains, which differs in- -

conﬁ_cierabiy from the former determination. 4
Laftly. The 63 grains which eluded the aétion

of the acetous acid, being digefted in fpirit of

falt, left a refiduum of 41,3 grains, which there-
fore was filiceous ; the remainder, not being
precipitable by the vitriolic acid, was confe-
quently argillaceous earth; hence the quantities

of

-
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of thefe ingredients in 480 grains of the infoluble
part of barilha were found to be,

Grains. Graine.

Fixed air, - - 1255 ¢ 759

Water, - - 38 %‘ 229,82

Charcoal, - . - 142,5 ;3 861,82

Calcareous earth, - 89,76 3‘? 542,86
Muriatic ditto, (magnefia,) 21 ;_» 127

Argillaceous ditto, - 21,%. é 131,23

Siliceous ditto, - 41,3 < 249,58

- 479,76 2901,31

Error - - ,24 Error - 1,69

480,00 2903,00

I now return to the foluble part of the barilha,
which neceffarily amounted only to 28 57 grains,
as 5760—2903 =2857.

In the firft place, I obtained 4213 grains of pure
) cryﬁalized mineral alkali, but thefe cryftals are
known to contain but 1 of real alkaline fubftance,

Vor. V. M m the



266 On the alkaline Sxbflances

the remainder of their weight being fixed air, and
water of cryftalization; therefore one pound of
barilha contains but 842 grains of pure real
alkali. ;

Befides this, T alfo obtained 12% grains of a
mixture of mineral alkali and common falt, which
I eould not eafily feparate; and 346 grains of a
miixture of vegetable and miineral alkali, with a
{mall proportion of extradive matter, and fome
digeftive falt, as I believe: this mafs conftantly
attracted moifture. I weighed it hot and dry, but
forgot to examine the portion of fixed air it con-
tained ; it could not be lefs, nor much more, than
28 pér cent. and therefote this mafs contained
about 250 grains of mere alkali.

Thefe folutions, and particularly the laft por-
tions, afforded alfo 125 grains of Glauber’s falt,
and 70 of common fult; but the Glauber’s falt at
leaft did not exift in a cryftalized form in the ba-
rilha; and, as 100 grains of it.are reduced to 42,
by expelling the water of cryftalization, no more
than ;8 grains of it can be deemed to have pre-
exifted in the barilha.
| Thefe
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Thefe folutions alfo depofited 20 grains of
earth. ) ' -

Hence the weights of the different ingredients
contained in one pound of fweet barilha are- as

follow :
4
Fixed air, - - ¢bo
Charcoal, - - - 861,82
Calcareous earth, - - 542,86
Muriatic ditto, - - -
ur'1 ic di oT 124 1050,67
Argillaceous ditto, - 131,23
Siliceous ditto, - - 249,58
Mineral alkali, pure, - 842
Ditto, impure, - - 330 1219
Dittq, mixed with common
falt, - - - 127
Glauber's falt, - - 125
Common falt, - -+ 70
Earth depofited, - 20
4306,49
Water, - 1453,51
Total, -~ 5760,00

Mm 2 Hence -
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Hence we fee, that the alkaline part of barilha
is nearly in a cauftic ftate; for, the entire pound
of barilha contained but g6o grains of fixed air,
‘and, of this quantity, we have feen that %759 were
contained in the earthy part; therefore only 201
grains were contained in the faline part. Now
960 grains of this (and the mere alkaline part did
not certainly amount to lefs) require for their fa-
turation at leaft 700 of fixed air, therefore they
wanted at leaft 2 of the quantity requifite to
faturate them. Hence bleachers fhould not ufe-
boiling water to extract the faline fubftance of
barilha; for the alkaline part, being in a cauftic
ftate, diffolves part of the coaly matter with which
it 1s united, which fullies the folution, gives it a
dark hue, and afterwards is depofited on the linen,
and cannot be feparated b:y acids.

SECTION IIL

Of Dantzic pearl-afh. 'This falt was alfo fent to
me by Mr. Byrne. It is exceeding white, and, if
not expofcd to the air, very hard, and poffefles an
alkaline tafte.

The
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The quantity of fixed air and earth contained
in different 'parcels of this fubftance is variable ;
in fome ounces I found the quantity of fixed air
to amount to 100 grains, in others to 115; and
therefore, at a medium, it may be rated at 107,35
grains, or 129o grains in one pound Troy. The
earth remaining after the folution of one pound
amounted to 20 grains.

One ounce of this fubftance, gradually heated
to rednefs, and kept in that heat for three quar-
ters of an hour, loft 70 grains of its weight;
and, being then diffolved in fpirit of falt, loft 72

grains; therefore the quantity of moifture in one

ounce of this {fubftance was 70—107,5—~%72 = 34,5
grains, or 414 in one pound. '
Again, after ten evaporations, I procured from
one pound of this fubftance 505 grains of vitrio-
lated tartar, the laft portions of which appeared,
by the teft of the nitrous folution of filver, to
contain fome digeftive falt; and alfo 36 grains
of this laft, containing a portion of vitriolated
tartar : about 38 grains of earth were depofited
during the evaporations. The remainder of the

pound, after all thefe deductions, muft have con-
3 -~ Aifted
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fifted of mere alkali. ' Hence the ingredients in a
pound muft have been nearly in the following
‘quantities : )

Fixed air, - - 1290
Moifture, - - 414
Vitriolated tartar, - 565
Digeftive falt and ditto, 36
Earth, - - - 38

2283 5760

Mere alkali, - 3477 2283

5760 3477

D

- Difgufted by the tedioulnefs of thefe experi-

ments, and recolleting that the alkaline part of
thefe falts was that alone with which bleachers
bad any concern, I bethought myfelf of an eafy
practical method of difcovering the prefencg of
this principle, and determining its quantity in all
fubftances in which it exifts, either uncombined,
" or combined only with fixed air, or fulphur,

TO BE CONTINUED IN OUR NEXT.

- XXXII.

'
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XXXII. Conclufion of M.de PuymAauRIN'S Memoir
“on the Action of the Fluor-acid upon filiceons
Earth, &e. '

(rrOM P. 216.)

THE iron-filings in the firft phial were partly
diffolved, and the folution furnithed vitriel of -
iron: in the fecond phial, the liquor was only -
covered with a ferruginous cruft, of a reddifh co-
lour. The two phials were then expofedi to a
ftrong heat, and the fluor-acid was volatilized in
the form of a vapour, which was fharp and pe-
" netrating. 'The refiduum of the firft phial re-
tained a i’cyptié tafte, while that of the fecond
had the colour of crocus martis, and was infipid
to the tafte. _

The fame thing was found to take place with
refpe to calx of copper, precipitatéd from blue
vitriol by fixed alkali, and alfo with refpe&

to .
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to lead, and tin, when thefe fubftances were ex-
pofed to the action of the two different kinds
of ﬂui)r-acid.

I put a fmall piece of a diamond into the fluor-
acid, in a glafs veflel, and heated the veflel two
or three times in a fand-heat ; after the diamond
had been four or five days in the acid it dif-
appeared, and nothing could be obferved in its
place but -fome fmall fhining particles, which |
rolled about at the bottom of the veffel, if it was
at all agitated. This experiment appeared to me
fo fingular, that I thought it right to repeat it
upon two other diamonds: thefe two did not
appear to fuffer the fmalleft alteration. I know
not what was the caufe of the diffolution, or ra-
ther of the extreme divifion, of the firft diamond;
but, if I had not repeated my experiment, I thould
have fuppofed that the fluor-acid was a men-
ftruum for diamonds, as well as for glafs. T ex-
pofed various gems, and other filiceous {ubftances,
to the a&ion of this acid; but, as fuch an enquiry
demands numerous experiments and obfervations, -
conducted with great care and afliduity, in order

to "
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- “mbe'able ‘to depend up'on the refults, I fhall
relate only fome detached expériments, -until the
a&ion of the fluor-acid upon; gems and. ftomes
fhall be determined with accuracy. : Ft is by no

. means. indifferent in what veflels the pieces of
fione or gems to be examined are placed. The
glafs veflels I at firft made ufe of were not fo pro-
per for the purpofe as I withed. The great affi=
nity of the acid with the quartzofe earth of; fuch
veflels prevents its action upon the 'fﬁbﬁancgs
put into it. 'The internal {urface of the veflels is
corroded ; a grey gelafinous fubftance covers the
pieces of ftone, &c. and they are little or not at
all aéted upon by the acid. ‘

Veffels of box wood, although varnithed, cou]d
not refift the gentle heat neceffary to haften the

~action of the acid ; which foon penetrated through
their pores, in fuch a manner that it was necef-
fary to procure veflels of another kind. .

Veffels of tin had all the advantages I wifhed ;
but we muit apply heat very ~gi’adua]ly, becaufe
the acid becomes volatile with a very gentle heat,
and the veflels, when empty, are apt to m:lt.

Voi. V. Nn It
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It is alfo neceffary to be very particular refpe&ting
the purity of the fluor-acid ; if it is mixed with
fu]phuric acid, this laft attacks and calcines the
metal of the veflels, and the fluor-acid then ex-
erts its action upon thefe calces or oxides, and
becomes loaded with them. '

If we fhould be able, as I hope we fhall, to
analyfe gems and other ftony {ubftances in a new
way, ‘by means of the fluor-acid, we muft always
dedu& from the produéts the Pruffian blue or
pruffiate of iron, which the fluor-acid always con-
tains, and alfo the calx or oxide of tin, or of -
dead, which it may have taken up during the dif-
tillation.

I expofed the following fubftances in tin vef-
fels, with a fufficient quantity of fluor-acid to
cover them, to a moderate heat, for the fpace of
two days.

A cryf-



apon filiceous Earth, &e. 275

- Weighed after  Lofs of
Weighiog. e operation.  weight,

A cryftal of Bra-

zilian topaz, 24 grains 22 grains 2 grains
A topaz cut, - 2 2 °
An amethyft, - 3 3 o
An opal, - 4 2 - 1%
The kind of jafper
called blood-
 fone, - 8% 7 -1}
. Red jafper, - 5% 4 . 1

Striped agate, 6 5 I
Trye aventurine, :
~ but of inferior

quality, - 4% - 3 13
Coarfe agate, ufed '
~ for gun-flints, 7 53 1%
Two pieces of , o

feld-fpar, 18 12} sk
Hyacinth, - 6% sk 1
Peruvian emerald, 12 10 2
Green {chorl, 8 73 of

Rock cryftal , 3% 3k o

. Thiacryﬁalloﬁits poliihigthe acid,
Nns ‘ The
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The Brazilian topaz, the Emierald, and the Hy-
acinth, did not lofe their polith, and thbmang‘!cs-
only feemed to have been attacked. -

'The opal loft its polith and water; its futface
became’ rough, fo that it appeared like a clouded-
opaque cryftal. "The firiped agate loft its tranf-.
parency, and its fine red colour. The aventurine
appeared only like a piece of a grey pebblé, and
its brilliant particles had entirely difappeared.
The blood-ftone fuffered the greateft change ; ‘the
beautiftl broad red fpots, from which it takes, ts-
name, were changed into fpots' of a brownifh red
colour ; the dark green was changed ‘into a grey-
afh' colour ; and the hardnefs. of the ftone-was fo
diminifhed that it might be fcraped with a knife.
It had &lfo becorbe very brittle ; when broke, the
broken part appeared of a dark brownifh" green
colour # o o ol

"The*feld-fpar had evidently been aced upen ;
it appeared to beicovered with:a white powder,
but it preferved its femltraﬁ(parency

o N o T

* Since thefe experiments were made, I have engraved va-
rious characiers.upjon blood-fione; 3nd upon agate, by meaus
(_)f?tpc fluor-acid.

A
ENE I

Green
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Green {chorl, tourmalin, and black fchorl, feem
to be very little affe¢ted by this acid.

A fmall hexaedral cryftal loft its polifh, but

did not Qccreafe in weight. A piece of phof-

phoric: g'h:tfs; of the moft complete tranfparency,

fuffered no lofs;’ “either of polith or weight.

" Fout “fmall [igatnets - loi’c a portion of their
weight; and bccame of-4 beautiful dark rofe-co-
Iour; their.’ outcr furface having been taken off
by the acid. '

" The zeolite’ 6f Feroe was diffolved by the fluor-
acid, and- formed a jelly with it, as w1th other
ac:ds '

The blue- Iava of Mount Vefuvms, which has
the appearancé of lapis lazuli, and of which fnuff-
boxes are made at Naples, was diffolved with ef-
fervefcence; the reﬁduum was a black fpongy
mafs. - ’ |
- 'The ﬁlky'" afbeftos of Corfica loft its fupplenefs,
and becamie hard and brittle.
* Black mica loft ifs brilliancy and its elafticity ;
being dried, it é.céluired a dark grey colour, and
became very bnttle Gypfum frorn Montmartre,
RIS B o T .and
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and fand-ftone from Fontainebleau, were com-
pletely diffolved.

It may be obferved from' thc expen.ments
above ,defcnbcd, that the fluor-acid acts moft
regdiiy upon filiceous ftones; but I }J;ﬁgve that
its action is increafed by their being of a'mixed
nature, becaufe the filiceous earth:is then more
minutely divided : for that reafon it aéts more
readily upon glafs than upon rock-cryftal. The
filiceous earth in glafs is divided by fufion, and
by its mixture with alkaline fubﬁanccs ;.and con-
fequently prefents 3 multitude of furfaces tothe,
a&ion of the acid, which foon deftroys it; re-
ducing it into a light powder, of ‘a fhining white
colour, and which may be. again fufed by being
- mixed with an alkali.

This effect of the fluor-acid was at ﬁr{t demed,
but the corrofion of the glafs of retorts put the
matter out of doubt. Macquer confideted this as -
the cffe@t of the fluor-acid in the gafeous or
écyiform ftate. Ifaw in M Fourcroy’s labora«
tory a piece of glafs, which had loft its polifh, and
was corroded, by the" gas which - exhaled from 3
retort in which was left the ,rcﬁduum-of a diftil-

lation
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4ation of fluor-acid. Being furprifed at this fin-

,gular and expeditious effe@ of that acid, [
thought it right to try whether I could not pro-
duce a fimilar effe€t by means of the fluor-acid
combined with water. My experiment fuc-
ceeded, and I convinced myfelf that the fluor-
acid had almoft as much adtion upon glafs as

“aqua fortis and other acids have upon copper, |
or other metals.

I had now only to go one fep farther, in order
to make fome advantage of this property of the
fluor-acid, and to render it ufeful to the arts.
Imitating the procefs of engravers upon copper
with aqua fortis, I covered a piece of glafs with a
coat of wax, and, having drawn fome figures upoa
it, I applied fluor-acid over the whole, and ex-
pofed it to the fun. I obferved foon afterwards that
the lines which I had drawn were covered with a
white powder, arifing from the difiolution of the
glafs. After four or five hours I took off the coat
of wax, and cleaned the glafs. I then found, with
the greateft fatisfation, that my conjectures were
true, and I was thereby aflured that a fkilful en-

graver

-
o
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graver might, by means of the fluor-acid, engrave
‘upon the hardeft glafs, in the fame manner as he
can engrave upon copper with aqua fortis.

But though the refult of my firft trial was fuch
‘as to encourage me to proceed, I could not help
remarking that the lines of the engraved figure
were of unequal thicknefs, and full of irregular:-
ties. As I was ignorant even of the firft princi-
ples of engraving, I could not hope to be able to
‘bring this difcovery to perfe€tion ; but I'thoﬁglit
it right that I thould endeavour to remove thofe
caufes to which the inferiority .of my work was
owing. ' !

The coat of wax had been laid on too thick,
- which had prevented me from giving to the out-
lines of my drawing the delicacy they ought to
have had ; and the action of the fluot-acid had
rendered them thicker in thofe parts where the
coating was not evenly laid on.

I foon found that it would be neceflary to make
ufe of a varnith which fhould be fufficiently thin
- -to ‘admit of fhading, and performing other deli-

“cate parts of engraving; and at the fame time {o

2. o ftrong
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ftrong that, when applied evenly upon the glafs,
it thould riot be taken off, or deftroyed, by the
acion of the acid.

The difficulty of applying a fubftance of that
kind upon the furface of glafs, makes this part
of the operation very troublefome.” The ftrong
varnith ufed by engfavers was fotind to anfwer
pretty well, but the fmalleft negligence in apply-
ing it renders it apt to {cale, and to be penetratcd -
by the acid. The glafs then becomes dull, the
liies are rough, and confequently the engravmg
is imperfect. I think therefore that, to bring
engraving upon glafs to its higheft perfeétion, it
will be neceflary to difcover a new kind of var-
nifh, which fhall have the properties requifite for
the purpofe. I tried, with tolerable fuccefs; the
ftrong varnifh of the engravers, defcribed in the
Encyclopédie, and which is compofed of equal
quantities of drying oil and maftic in tears *. But

: it

* Being of opinion that qils acquire their drying quality
merely from their acidification by the oxygene of the metallic
calces with which they are boiled, and red precipitate ap-

pearing to me the moft convenient calx for trying the truth
Vor. V. Qo , of
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it 1s very difficult to apply it evenly; and it is
very long in drying, efpecially in winter, as it
rccjuires: to be expofed to a pretty ftrong heat,
in order to deprive it of its pitchy quallty
1 ihall nat give a tedious account of all the
trials. I ,madc, but fhall only mention thofe which
appeared to. me moft ufeful.

Before the varnifh is appljed the OI'afs muft be
'thoroughly cleaned, and ‘heated until the hand
can hardly be borne upon it. The varnifh is then
to be applied lightly over the glafs, and laid
fmooth by dabbing it with {mall balls of filk
ftuffed with cotton. Itis then to be expofed to

of my coﬁje&ﬁre, I put into a retort two ounces of that fub-
ftance, with a certain quantity of common linfeed-oil. I
adapted a pneumatic apparatus to the retort, and applied
heat toit. Some bubbles of fixed air foon pafled over ; upon
the fire being increafed, the air was difengaged with fo much
rapidity, and fuch a noife was heard in the retort, that, fearing
i‘t would burft, I thought it beft to unlute it, and to let it cool
gn"adually. I found the next morning, that the mércury was
revived, and lay, in the form of fmall globules, at the bot-
tom of the retort. The oil had acquired a fine red colour,
had a very*difagreeable fmell, and was become very drymg

I ufed this oil in making my varnifh.

3 ‘ the
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the fmoke of {mall wax-cahdles, as is done by the
engravers with refpeét to copper plates, when
they make ufe of aqua fortis.

When the varnith is very dfy, and its furface
very even, the figure intended to be engraved is
to be traced in it. But, the dark colour of the
glafs not fhewing the lines, as copper does, the
engraver cannot fee what he does, unlefs he
holds the glafs up to the light. ~As this fituation
would neceffarily render his work difficult and
troublefome, I have contrived a table, the upper
part of which may be raifed in form of a detk, and
confequently make the tafk of the engraver more
cafy. In the middle of this table a pane of glafs
is fitted ; upon it the engraver places the varnithed
glafs on which the engraving is to be made. This
glafs having light thus thrown upon it, the
lines made by the engraver’s. tool become vifi-
ble, and confequently he can not only work with
greater eafe, but can judge of the effe(ts his work
will produce. i

Artifts alone can give to this invention the ex-
tent and perfection which it is capable of recei-

Oo 2 ving.
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ving. But it may not be amifs to inform them of
the precautions which are neceffary, to* prevent
their lofing, in an inftant, the frults of a tedious
and tirefome operation.

It is neceffary, Firft, to be well acquainted
with the qualitjr of the glafs made ufe of. Se-
éondly, to afcertain the ftrength and purity of the
ﬂuor-acid. Thirdly, to attend to the temperature
of the atmofphere.

" Bohemian glafs is not of an equal quahty in all
- its parts; the fubftances of which it is compofed
have not undergone a fufficient fufion to be ‘well
t;ﬁxed. The fluor-acid aéts upon it uncqually;
the lines engraved upon it are rough, and have
not a good appearance, except when viewed on that
ﬁdc of the glafs which is oppofite to the engra-
ving. Englith glafs, in the compoﬁnon of which
a great quantity of calx of lead enters, is eafily
acted upon by the acid; but the leaft defect in
the varnith lets the acid penetrate; the calx of
" lead is firft acted upon, and its folution gives a
- difagreeable tinge to the glai;s. Platc-glaf.'s’is the
- fubftance which the acid aéts beft upon ; the fili-
' c'eous. earth is there fo prepared by the heat it has
fuffered,
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fuffered, that the acid meets with it in the ftate
moft proper for its action.

That plate-glafs which has a white refle&tion,
not a green one, muft be chofen. The glafs ufed
for fmall looking-glaffes feems to me to merit the
preference. The lines of the engravings made
upon it are equal in depth, and have no irregu-
larities.

It is neceflary to know the degree of purity of
the acid made ufe of. I always ufe fluor-acid
which has been diftilled in a leaden retort, ac-
cording to the method I have already defcribed.
That which is diftilled in a glafs-retort (being
mixed with fulphuric acid, and faturated with
the filiceous earth of the retort) is lefs firong,
and lefs equal in its ation,

If, when Reaumur’s thermometer ftands at fix-
teen degi'ees in the fhade, and the weather is
clear and ferene, a piece of plate-glafs, varnithed,
traced, and covered with the acid, is expofed
to the fun, the engraving is completed in five
or fix hours; this is known by a white powder,
which covers the lines drawn upon the glas. In

winter
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winter the glafs is but flightly attacked in four
days, and the operation would never be finithed
if the action of the acid were not affifted by a
mederate and regulated heat, fuch as that of an
oven, or a ftove. The glafs muft not be heated
by applying heat under it, becaufe the varnith )
thereby becomes foft, and fcales off; the acid
confequently penectrates to all parts, and the glafs
is made rough, without any regular figure being
produced. |

We may engrave on glafs either in relief or
otherwife. If it is propofed to engrave in relief,
the varnith which covers the ground on which
the figures are traced muft be taken off with a
fcraper ; the fluor-acid muft then be applied, and
fpread evenly with a fmall brufh. If the action
of the acid is affifted by the heat of the fun, the
glafs foon becomqs' covered with a white pelli'clev;
which is to be taken off, and frefh acid applied,
until the ground is thought to be fo much
deepened that the figures have a fufficient relief.
When it is propofed to take the polifh from cer-
fain parts of glafs, the fame operation may be

practifed.
To
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~ To engrave in the common way, the gla'fs;muﬁ:
have a border of engravers wax put round it,.and,
in all other refpedts, we muft proceed as is ufual
ip engraving with aqua fortis. B

In order to judge of the ftate of the engraving,
a corner of the-glafs muft be expofed, and ex-
amined. If the operation appear to be finithed,
the acid is to be poured off, and the fame acid
may fometimes be employed more than once.
The glafs is to be drained, then wafhed two or
three times with clean water, to take away the fu-
perabundant acid, and afterwards dried. The
varnifh may be taken off with a coarfe cloth,
dipped in fpirit of wine, and the glafs may be
cleaned with chalk finely powdered.

M. Fourcroy, in his Elements of Chemiftry,
fays that the fluor-acid has not been put to any
ufe, but that its property of diffolving filiceous
earth will render it very ufeful. T have fulfilled a
i)art of the predi¢tions of this able chemift, by
applying this acid to engraving upon glafs. It
may eafily be rendered of fervice to philofophy,
by employing it for taking the polith from plate-

glafs,
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glafs, and from the inftruments ufed as eudiome-
ters ;- alfo for graduating thofe inftruments to
which hitherto fcales of box-wood, or of cop-
per, (which are always uncertain,) have been
adapted. Perhaps hereafter thick plates of glafs
may be ufed for engraving prints, maps, &c.
They may be made thick enough to refift the
prefs, and would have the advantage of not be-
“ing liable to-wear; confequently all the impref-
fions would be of equal ftrength, and the plates
might be delivered to pofterity without any dan-
ger of their bcihg deftroyed or even damaged
by ruft. ‘
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XXXII. Specification of the Patént granted to Mrs
J OHN PEPPER, af Nequﬂle under Line, Buildet
und- drcbzte{t; fbr bis Invention cf Y certain
Kiln, for the Purpofe of drying Malt, or wthet
Grain. |

WIiTH TWO PLATES:

Dated June 9, 1796

TO'ali to whorit thefe prefents fhall contie; &c.
Now xiow ve that; in compliance with the .
faid provifo, I the faid John Pepper do heteby
declare, that the hature of thy.faid iftivention; ahd
the mannér in which the: faime is to be performed,

Vor. V. PP i
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is defcribed and afcertained in the plans hereunto
_annexed, and the following defcription : that is to
fay ; Fig. 1 (Plate XVI) is the ground plan, fup-
pofed to be twcntj’ feet {quare, but, if required
larger or {maller, by following the {ame propor-
tion, may be made agreeable to any fize or fitua-
tion, The dark-fhaded walls rife four feet high,
to put the refle¢tor upon, over the fire, and alfo
what the fide-arches ftand upon, the brick piers
that carry the fpack-ftone, and bearers that the
tiles hie upon. Letter A, ﬁregrate, lies nine inches
below the bottom edge of the refle@or. B, bot-
tom edge of the refle@or. CCCC, brick pil-
lars, nine inches fquare, that carry the fpark-
fione. DDDDDD, brick pillars, nine inches
{quare, that carry the bearers for the floot-tiles to
lie upon. E fhews the bottom of the fide-arches .
on each fide of the kiln. F fhews the fpace:
between the fire-place and the fide-arches, for
the man to go round to clean the kiln. G, the
wall on each fide thc kiln, that the ﬁdo—arches
ftand upon. .

- Fig. 2. Se€ion. G fhews the fection of the wall

~ which the fide-arches ftand upon. H, door to go

L te
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to the fire-plage. I, the reflectar-of caft iron that
covers the fire. K, fmall door in the refle&or, to
feed the fire. LI, the ears of the reflector, that
the iron pipes are fitted upon, which convey the
fmoke &c. from the refle®or, round the ;kil-n,;
to the chimney. M, what is cémmonly called
the {park-fione ; it prevents the kilh from being
too hot in the middle, and affifts in fpreading the
heat to the outfides. N, bearers of caft iron, o¥
wood, that carry the kila-floor, OO fhew the
ends of the ribs that carry the tiles. P, the kilns
tiles that the malt lies upon. Q, the fteam-pipe
that conveys the fteam from the malt. ' CC, brick
pillars:i nine inches fquare, that carry: the f{park-
ftone. D D, brick pillars, nine inches fquare,
that carry the bearers for the floor-tiles to lie
upon. EE fhew the arches on each fide the kiln.
UU fhew the fituation of the pipes under the
floor, ' '

Fig, 3. (Plate XVIL.) Plan of the kiln-floor,
fhews the ribs that the kiln-tiles lie upon. O O
the caft iron or wood-ribs that the tiles lie upon.
}‘.\IN, the !:)earers that carry the ribs, DD fhew the

: Ppa2  tops
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tops of the brick pillars that carry the bearers, 8,
B, the refle®or that covers the fire, of caft iron,
about an inch thick, hollow, 3nd on a femicircu=
lar plan, as fhewn in the drawings, R R, thq
iran pipes that convey the fmoke and heat from
the refle€tor, round the kiln, to the chimney,
which lies about three feet under the kiln-floor,
and about the fame diftance from the fide-walls,
which are fupported by iron ftays from the fide-
arches, SS fhew the ends of the iron pipes thag
go into the chimney, T T, regifters to regulatg
- the draught and heat,

N.B. The pillars, bearers, &c. that belong to
the fame thing, are marked with the fame lotters
jn all the figures. In witnefs whereof, &c,

XXXIV.
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XXXIV. Specification of the Patent granted to Sa-
MUEL BENTHAM, of Dover-fireet, in the County
of Middlefex, Efg.; for bis Invention of a new
Methad of planing Wood,

Dated Nov. 26, 1991.

TO all to yvhom thefe prefents fhall come, &c,
Now kNow YE that, in compliance with the faid
provifo, I the faid Samuel Bentham do hereby de-
clare, that my faid invention is defcribed in mane..
per following : that is to fa.);; the cffence of the
prefent invention, refpeéting the planing of wood,
eonfifts in the having divefted that operation of
the quantity of fkill and attention at prefent ne-
ceffary, in fuch fort that brute force may be em-
ployed in it; by brute force I mean not only the
firength of animals, but the force of inanimate
agents, fuch as wind, water, fteam, &c. and even
that of men, when employed in fuch a way as re-
quires nothing of fkill or dexterity on the part of
' the
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the perfon who exerts it; by this means, ma-~
chinery may take place of human {kill in this
operation, to as perfect a degree as in any of the
manufa@ures on which invention has been em-
ployed, fo much to the honour and advantage. of
this country. Hence arife three capital advan-
tages: Firft; the quantity of force employed, and
thence the quantity of work done at a time, may
be increafed at pleafure. Secondly; even the force
of men may be exerted in this way to a greater
advantage than while confined, as in the prefent
‘pratice, to a particular mode, by the neceffity of
care and dexterity. Thirdly; the labour not only °
of tlie aukward and unpraélifed, but of the blind
and the lame, may bi¢ calléd in, and a value given
to it, Hitle if at all fhort of what that of the moft
fKilful and experienced ‘artift bears at prefent:
The invention, as thus ftated, is, properly fpéak-.
: ing, the invention not of a mode but of avprinci_«
ple; the modes in which that principle ‘may be
employed, and the fpecies of work te the per-
* formance of which it may be applied in different
circumftances, with different degrees of advan-
‘ :tagé; ‘are innumerable. ‘To fulfil the conditions

o

prefcribed
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-iefcribed by law, the beft and indeed only courfe
I can purfue is, therefore, ta give fuch a general,
and in a manner exhauftive view of the extent of
the principle, of the manner of applying it, and
of the forts of work to which it may be applied,
as to enable the public at large, updn the expi-
ration of my term,.to reap the benefit of the in-
‘vention in its fulleft extent, by fuch diretions
and inftructions of a general nature; as, in each
of the many different forts of work in which it
may be employed, may put an intelligent work-
man in the way of making ufe of the principle to
the moft advantage. Drawings are not giveﬁ, as
they would tend rather to confine the dire&ion to
a. particular mode ; whereas words may ferve to
convey the inftructions in the moft general v;ay,
and with a latitude that will adapt itfelf to what-
ever variety of circumftapces may prefent them-~
felves, and the .better enable the artift to purfue,
the invention . through, all its branches. fn the
common mode of planing a ﬁraight board, for ex-
ample, the workman, befides exerting the force
- neceffary to move the infirument al‘ohg, and over-
come the pefiftance he finds ,oppo_fed to vhi'm, has

a num-

-
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a number of other points to attend to. Firft; h#
has to adjuft his tool to the board in a proper
manner for beginning the firoke. Secondly; he
has to employ exertion to keep the inftrument
down, fo as to prevent its paffing over without
cutting. Thirdly; he has exertion to employ
again to raife it upon its return, in order to fave
the cutting edge from being injured. Fourthly §
he has to guide it fideways, to prevent its {lipping
off. Fifthly; as the board is broader than his
plane, he has to examine from time to time if the
middle of the board correfponds with the edges;
and to take a3 much care not to cut away too
much from fuch parts, as to cut away enough from
othe‘rs. Sixthly ; in many cafes, having had to
mark it at the edges, he has from time to time to
obferve thefe marks, and to take care that his
ftrokes conform to them. Upon my principle, all
thefe points are accomplithed by machinery, in
manner following: to begin with the fimpleft cafe;
viz. when the board to be planed is already of
the form required, and nothing more is wanted
than that degree of {moothing which a plane will
give, when drawn over the board with the fole

refting
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felting thereon. Here. the board may be Iaid on
the bench in the ufual way, but the plasie for this,

purpofe muft be made in the fitft place as broad,

at leaft, as the board, and muft bé capable of
cutting the whole breadth of the board at onceé.
Secondly ; .the fides of thé plare, which I ¢all the
cheeks, and which are neceffarily of a fubftance
fufficient for the firength of the pline, may ex-
tend below the fole fufﬁciently to férve as, guides
to the plane, on each fide, in its courfe along the
board, and fhould cover fo much of the breadth
of the iron, if there be any, as does not cut; fo
that fhavings may be taken from cheek to cheek,
in fuch manner as not to be impeded by, their -
breadth in their paffage out. of the: mouth. For
tnaking the firoke, the plane may be kept down by
its own weig)'ht; or by bcipg lpaded as required 3
the force neceflary for this purpofe being greater
of lefs, actording to the breadth of the board and
other ciréumﬁaﬁces; but, though mere weight
may ferve to infure the continuation of its cut-
ting, when once it has been properly applied,
yet, for guiding it upoh the firft application to
the end of the board, at the commencement of the

' Vor.,.; A ‘ Qq . ftroke,
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firoke, and upon the quttihg the board, at the
conclufion of the firoke, particular precautions
or contrivances are necefary. . The bench, it is
evident, mutt be at each end as much longer than
the board as to afford a refting piace for the plane,
at which places it will reft upon its cheeks. From
this fituation it will have to rife at the commence-
ment of the ftroke, for the fole to mount upon
the board, and it will fall dox‘)vn again, in the
fame manner, upon thefe (v:;hlveeks, at the conclu-
fion of the ftroke ; the ngércr therefore the depth
of thefe cheeks is to the thicknefs of the board,
the lefs the plane will have to rife and fall. But,
as there muft alvays be fome difference betwecn
the two levels, or the iron would not take hold,
the fole of the plane at each end muft be rounded
off, or floped up, to enable it to flide on and off
the board. But this would not do without fome
farther contrivance; whatever were the preflure
employed for kecping the plane to its work, du-
ring the continuance of the ftroke, that fame de-
gree of preflure would not do at the commence-
ment or conclufion of it. At the commencement,
the fore end muft be prefled down hardeft, that

m
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in 'ri:ﬁ‘ngv it may 'be'ma‘de ‘to Méﬂj‘ume“the direction
in which it is to cut; fo, at the conclufion of the

‘ ﬁroke, the preﬂ'ure muft be augmented at the
hindér end, left, by the droppmg or tdtmg down
of the fore end, tfie iton fhould be raifed from

" the boatd before it had reached the end of it.

This varxatlon in the preﬁure may be ‘infured by

a wexght reﬁmg upon the plane, but made capa-

ble of traverﬁng from' end to end, and {haped in
fiich a manner as not to dlf’turb the paﬁ'age of the
fhavi 'ings. _An obftacle conne&ed wnth the bench,

in fuch manner as for the mov able welght to be
carried agamﬁ it by the p]ane, white the plane it-
felf pafles cIear of it, will, by cauﬁng the welght
to ﬂlde accordmgly fecure the preponderancy
of the part required at each of thefe points. While
the plane is off the board ﬁllets .or battens may
guide it, or fecure it from lateral devxauon If
the boa,rd being finithed at one ftroke is there-
uporn rerhoved, the plane may be thereupon drawn
back without obftacle or difficulty ; but, if a freth
firoke is to be 'gi:ven, a contriVance is neceflary

- to fave the cuttmg edge from bemg m_]ured in

draggmg back on the board ; for this purpofe, the

Qq2 {ole
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fole of the plane muft be: lifted up, fo as to be
clear of the board, and the plane in its paffage
back muft find fome other fupport. Amongft
the variety o_f means, by any of which this effect
nray be produced, as fimple a one perhaps as any
is as follows. From the upper furface of the plane
i)roje& a bar of wood, o'r metal, anfwering the
i)urpofe'of a handle, to which the moving force
is to be applied§ let this hapdle be connected
with the plane, by a pin paffing through it in a
dire&ion tranfverfe to the p]ane,‘ fo as to form an
ax1s round which the handle may play, in the
manner of a lever, for a fmall determinate dif-
tance, ina drreétron pa,rallel to the length of the
plane The upper (Wthh it may be convenient
to make the longer) end of this handle bemg
' {haped in the manner the moﬁ: convenxent for its
conneéhon wrth the movmg power ; the lower -
end is forked or otherwrfe adapted to 1eccne one
‘or more rollers, whrch when the handle 18 ere&
extend before the fole of the plane, and thcreby
clear it of the wood In thrs way, when the mo-
vrng force draws the plane forward the handle,
by the play 1t was allowed to have romd 1ts axrs,

1s
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~ is made to incline forward, whereby the rollers at-
tached to it are raifed, in fuch manner as to leave
the fole of the plane free to drop down upon the
work : as foon as the moving force a&ts upon the
handle, in a manner to draw the plane back again,
it becomes ere@®, and the rollers are thereby
prefled down below the fole of the.plane, fo as to
receive the weight of it during its return, leaving
the fole and the iron clear of the work. It is true,
if there be but one handle of this fort, then, ac-
cording as the rollers are nearer to the one or the
othér end of the plane, the oppefite end will filkt
bear a part of the weight; but the edge of the
fole being of courfe fmooth, and rounded off, this
flight bearing will not be produétive of \é,ny in-
convenience; and, if you fix another roller at this
end, juft even with the fole, this fecond roller .-
~will take off fo much of the weight as was left by’
the firft. 'Thefe yollers will of courfe be fo con-
trived and difpof¢d as not to damage the work,
-efpecially where it is of any of the nicer kinds
hereinafter fpoken of. So much for the moft fim-
ple cafe, but in others farther contrivances will
. be neceflary. The accuracy of planing depends,
even

/
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even in the prefent mode, in fome meafure upon
the bench : in this new mode, an attention to the
confiructiun of that implement is particularly ef-
fential. For the cafe when the board winds, fo
as to afford no furface on which it would lie firm
ou an ordinary bench, a ébnupound bench may

be employed, confifting of a middle part and two

- fides; tlic middle part ferves for the fupport of the

board or piece to be planed, and is capable of be-
ing lowered or raifed at pleafure ; the fides are
made to fep’arate and clofe horizontally, fo a5 to
reccive between them, and keep fteady, a piece
of any breadth. For this purpofe théy ate fur-
nithed with one or more rows of flat teeth, which,
without being long énough to dathage thé board,
are numerous enough (i. conjunétion with a com-
mon ftop or bench hook) to keep it to its pofi- ’
tion, in fpite of the weight of the plane, and the ™
tendency which the action of the fireke will fome-
times have to draw the plane and board 'togéther.
The piece bein’g'thus fixed, with fuch part as you
think proper to cut off projeéting above the fides
of the bench, the pl:\me,' being fet to work; will
cut away till its cheeks come down fo as to touch -
thefe.
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thefe bench fides; which, being out of winding,
in refpect of each other, will infure the fame re-
gularity to the furface of the piece between them.
When one furface has been thus planed out of
winding, fo as to lie flat on the bench, the piece
may be planed to a parallel thicknefs on an ordi-
nary bench, wiz. by only making the cheeks of
the plane to rife and fall, and adjufting them to
the thicknefs which is to be taken off. But here
it is neceflary to obferve, that in planing of
boards not very thick, even after the plane-iren

has been ftopped by the checks from getting

down to this board, the board may at one part of |

it {pring up ‘to the iron; and the iron, having
thus once got hold of it, may not part with it un-
til it has'reduced it below the intended thicknefs
w0 which the cheeks were adapted. To obviate
this accident, recourfe muft be had in fuch a cafe
to the fort of compound or comprefling bench
above mentioned ; and, in cafe of very thin
- boards, where, though you keep down the edges
in manner above mentioned, the middle may not-
withflanding be apt to rife, there may be heavy
rollers, or rollers loaded with weights, let through
the fides of the plane, as near the iron as may be,
2 and
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and on one or both fides of it. In this manner,
without any great additional confumption of mo-
ving force, the board, however thin, may be ef-
fectually kept down flat upon the bench. When
the two fides of a board are brought into paral-
Ielifm, as before, in order to bring either of the
edges to a fquare with them, all you have to do is
to fteady it by compreflion between the fides of
the bench, as in the former cafe, leaving as much
above them as you fee occafion to cut away ; only
here, as the fides of the boards are finithely to
fave them from being indented, you muft -give
the teeth of the bench fides fome thing by way of
a fheath to bite upon ; and one edge of the'boa.rd,
being thus fquared and fmoothed, will as before
ferve as a baﬁs; which, by refting on the middle
part of the bench, will infure l;arallelifm to the
oppofite edge. The fame fort of bench affords
an eafy means of tapering the piece to any de-
gree of taper, and that as well lengthways
as croffways, in the manner of weather-board-
ing. Raife one end of the middle part of the
bench, you taper the piece at that end: raife
one of the fides of the bench, you taper the
piece at that fide : having raifed the mid-

dle
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dle part of the bench at one end, raife the two
fides to any one and the fame angle, but one of
them higher than the other; you may thus taper
the board in both ways at once. So, inftead of
letting the plane bring itfelf down, as it works, to
the piece to be planed, wiz. by rifing lefs and
lefs after each fhaving has been taken off; you
may make the piece bring itfelf to the plane. To
do this, raife the middle part of the bench on
which the piece refts, leaving the pofition of the
fides unaltered. But, where the fides are employed
to keep the piece faft, as in the cafe of thin fuff
before mentioned, falfe fides without them mufk
be added, for the plane to run upon 3 which falfe
-fides remain fixed, while all the reft of the hench
is raifed up: or, what will be eafier, letting the
reft of the bench remain fixed, lower thefe falfe
fides. This manner of working will admit of
the plane’s being perfectly confined in all direc-
tions, except that of the horizontal or other line,
in which it is worked in fuch manner that all the
above mentioned contrivances for fetting and
keeping the plane to its work, and faving the edge
from injury, are fuperfeded. A yet remaining way

Vor. V. Rr , of
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of pro;lucin g the fame effe& is, by making the plane
fo as to drop, after each fhaving, between its cheeks.
Any of thefe parallel riﬁngé and droppings may
be effe¢ted by two or more fcrews, fo conneéted
as to be all turned at once. By a proper configu-
ration of the bench, the furfage of the work may
-be made to receive curved forms, and thofe of a
very. complex nature. In a tranfverfe dire&tion,
fuch forms are already given to the work in the or-
dinary way of planing; for inftance, by moulding-
.planes. . In longitudinal direction alfo, the work
may now be curved, by giving a correfpondent
curvature to the bench fides ; and, by a combi-
nation of thefe two fources of curvature, it is eafy
to fee that curves of a very complex and feem-
ingly irregular nature may be produced. By
means of a double' motion, another more compli~
cated, but perhaps for fome cafes an ufeful plane
-may be made, very much extended in breadth,
and of different curvatures at different parts of
that breadth ; and‘this, by being made to mave
tranfverfely, at the fame time that it is drawn
along longitudinally, ~ma.y prefent to different
parts of the work different curvatures at dif-

6 o ferent
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ferent periods of its courfe. Barrel-ftaves, blades -
of oars, and feveral other articles' may be worked, -
and perhaps with advantage, in this manner. So:
much with regard to the planing a fingle furface-
at a time ; but, where your board or other piece is-
of fubftance enough to admit of your confining it
" in fuch manner as to come at more than one fur-
face, you may eafily. conneét planes together, or.
compound your plane, fo as for it -to apply itfelf
to either or both edges at the fame time, as to
one fide. In the cafe of a fingle edge, one means-
of confining to its work the plane belonging to:
that edge is, by giving to the plane-iron of, the.
plane belonging to the fide a diagonal direétion,-
as is fometimes done in rabbet-planes; or you
may confine the plane at the edge, or a plane at
each edge, by {prings or guides. In this manner,
edges of boards may receive any mouldi.ng, or be
rabbetted, or tongued and grooved, at the fame:
time that the fide is planed. Hitherto I have
{poken only of takirig»a fingle fhaving at a time
from each {urface, though it be the whole breadth
of the piece; but irons may be fo difpofed in the
plane, one behind and lower than another, as to
take off as many fhavings in thicknefs as you
' Rr 2 pleafe;
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pleafe ; and, the piece being fixed, and the laft
and lowermoft iron adjufted to the cheeks of
the plane at the proper height, to carry off the.
whole thicknefs' required, and fo finith the pla-
ning. In this way, if before the laff iron you
have provided irons enough to take off the thick-
pefs, the plane, if it has ‘completed its courfe,
canpot but have done its bufinefs. In this man-
ner, fo you apply force enough, you may per-
form almoft any planing-work at ome firoke,
though it embrace feveral furfaces at once. You
" may difpofe irons enough, otse after the other, to
cut the piece through'; and, if yoy make them
narrow enough, flitting or plowing may, in this
manner, take the place of fawing.- But here it is
¢vident that the difficulty of attaining fufficient
gccuracy will increafe with the depth ; the thinner
too the irons, that i the narrower the flit, the
weaker they will be, and the more ligble to bend
or break: the thicker the irons; the ‘greater will
‘be the réfiftance t6 be 6v‘e‘;c6me', and the gréater
the wafte of wood, which, in fome inftances, may
Be a material, o'bje‘&. Minute inftruions and
\ dimenfions cannot Kere be giirén, fince thefe muft
be
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be adapted to the nature. of the wood. The above
inconveniences may be obviated, in fome degree,
by applying a flitting-plane of this fort to each of
the two oppofite fides, fo as for the two planes to
meet in the middle at the conclufion of the ftroke;
by which means each will have but half the depth
to cut which a fingle one would have; but, in nia~

-king of fuch many-ironed planes, a great deal of
accuracy is néceﬁ'ary, and if any one of the irons
1s damaged, or choaks, the operation fails. Abetter
way may be, to employ a number of feparate
planes; conneed fo as to follow one another, ba{
fo that each may be prefled down to the work fes |
parately, by its own weight, or otherwife: in thid
way, though choaking were to take place, the bad
effe@ of it may be avoided; for, if any-one of
fuch a chain of planes gets choaked, it will enly
rife, and pafs over without effect. A depth of
fthaving, co}refpondent to this choaked plane, will
indeed fail of having been taken, and a correfpon-
dent failure will of courfe take place in the whole
depth carried away, in comparifon of what was in-
tended to be carried away, fo that fo much of the
work will remain undone, requiring a frefh ftroke;
but againft this inconvenience fufficient fecurity

may
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may be provided, by only adding a few fupernu-
merary planes, over and above the number which,
in the event of their not any of them choaking,
would be fufficient; in this cafe, if none of the
planes which come before the fupernumerary ones
clioak, the fupernumerary ones will pafs over with-
out cffeét. As to the mode of conneétion between
the links of fuch a chain of planes, as fimple a
one as any may be by an oblong frame, the fides
of it furnifhed with perpendicular flits, to receive
pins projecting from the fides of each of the:
planes; the length of the flit fufficient to Jeave’
the pins at liberty to play up and down, atthe
extent of the whole thicknefs which the whole
chain of planes is intended to plane away, In the
thicknefs of thaving which thefe different planes
~ ar¢ {et to take off, there may be fome difference;

ﬂle foremoft ones being fet the rankeft, for the '
fake of riddance ; the hinder ones the lefs rank,
for the fake of {moothnefs ; but each of them pre-
- vented by its cheeks from cutting below the total
depth intended. To. fave the length of plane
otherwife neceflary to take off the whole thick-
nefs at a time, the whole breadth of a board may
‘ be
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be plined into grooves and ridges, and thofe
ridges immediately taken off in the following
manner : divide the breadth of your plane-iron
into teeth, fay about one eighth of an inch wide,
with intervals equal in width to the width of the
tecth s this makes a fet of channels of that width,
with ridges between them of equ;d width. To bring
thefe channels to the depth required, fay a quar-
ter of an inch, I put four fuch irons, one behind
and below the other, each taking a fhaving off
a fixteenth of an inch. To cut away the inter-
-mediate ridges behind the laft of thefe toothed:
‘irons, I ufe a fet of {quare pins, rumning in.and:
reaching to the bottom of thefe channely; a pin
following each tooth, and the whole of them fit-
‘ted into an.iron frame, placed underneath the fole:
of the plane. Each pin at its bafe, where it runs:
along the bottom of the charinel, is terminated in,
and ftands as it were on, a horizontal cutter or
tooth, fhaped like the blade of ‘a- bricklayer’s-
trowel, being broader than the channel by a full”
fixteenth of an inch on each fide. Each of thefe:
trowels cuts through half of the adjacent ridge on
each fide; fo that, between the trowel on the left

hand
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hand of it, and that on the right hand, each
ridge is cut away, as it were, at its root. 'This
fort of plane, howévcr, can hardly be made to
fuch nicety, but that a fhaving or two of an ordi-
- npary plane-iron will be neceffary to {mooth the
work. The ufe of this fort of plane is moft con-
{picuous in the cafe of crofs-grained wood, to
which it would otherwife be neceffary to ufe dou-
ble irons; becaufe double irons, taking fo much
thinner fhavings than fingle irons, muft be in pro-
portionably greater number to do the bufinefs: a
number which, where the thicknefs to be taken
away is confiderable, may be fo great as to render
the length of the plane not only expenfive, but
cumberfome and inconvenient. Hitherto I have
confidered the plane alone as moving, the piece
of wood to -be planed remaining fixed ; but pla~
ning may equally be performed by méving the
piece, the plane remaining fixed; or even were
both to move. The expedieht of making the
piece move, while the plane is fixed, may, befides
being applicable in cafes where the piece is very
fmall or fhort, be particularly ufeful where the
plane is fo conftruéted as to embrace the piece on

’ all
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all fidés, whéther it have cutters on all fides or
hot. In this mode, which feems to bear refem-
blance to wire-drawing in metal, feveral forts of
work, fuch as the planing of tree-nails for fhips,
the fluting of pillars, and the forming of rails and
balufters, might be performed, and perhaps to
fome advantage; but théere are other configura-
tions given to wood, in the inftance of which thé
pldne is at prefent either not ufed at all, or ufed
in fuch a way as to perform thé bufinefs but im-
perfedly, infpite of all the fkill and dexterity
which can be applied to it.” Tenons ‘are fome-
‘times, for example, planed ; mortifes are ’not, but
are made in a manner in which accuracy depends
altogether upon fkill and dexterity. Both thefe,
as alfo all other forms which wood is made to re-
¢eive for the purpofe of jun&ion and connexion,
may be produced, in this way of planing, upon
this fame principle. As to tenons, at the end of a
bengh let a plane with cheeks, but no wood be-
fore the cutting iron, be fo difpofed as to move
in a channel longitudinally ftraight, and lying flat
on the bench, the depth of the clieeks deter-
mining the height at which it nmroves; then, if any'

Vor. V. Ss ﬁl‘&ight
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ftraight piece to which a tenon is to be formed
at the end, (a door-rail for example,) be confined
ftraight and flat on the bench, the depth of the
fhoulder being already cut by a faw or other tool,
fuch a plane may be made to cut off, fhaving af-
~ ter fhaving, the whole depth of the fhoulder quite
‘home to the fawkerf. When the tenon is thus
worked down to the proper depth on one fide, the
other may be turned, and treated in the fame man-"
ner. If the tenon were already roughed out by
fawing, or otherwife, fo as not to require more
than one ftroke of the plane, no rifing or lower-
ing of either plane or piece would be neceflary at
each fhaving. By putting two cutters, the one
for the upper the other for the lower fide, and, if
wanted, one for each edge, the whole tenon may
be finithed at a ftroke ; and, by an alteration in
the breadth of, and diftances between, thefe cut-
tors, tenons of different fizes may be finifhed. It
is fcarce neceflary to obferve that, againft crofs-
grained wood, double irons, and other precautions
againtt the tearing up of the grain, may be em-.
ployed here, as in other cafes. " Neither, in cafes
where the extent of the motion required is thus
thort,
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fhort, is it neceffary that there fhould be cheeks
running upon the bench, if the ftock, or part
ufually made of wood, be made to move in the
required dire&tion, by being confined within a
piece proje&ing upwards from the end of the
bench to the fame ftock. Inftead of thcfe cutters,
which are calculated to embrace the outfide of te-
nons, other irons may be adapted proper to finith
the infide of mortices, and that either at all the
~ fides, or at any lefs number of the fides at a time.
For this purpofe, the greater part of the wood
mutft already have been got out of the mortife, ei-
ther by boring, for inftance, or otherwife. The
piece in which the mortife is to be cut will be laid
horizontally acrofs the bench, confined by proper
ftops to receive in the requifite parts the aion
of the tool. The cutting out fcores and dove-
tails may of courfe be performed in the fame
manner; the former beihg ohly a fpecies of right-
angled, the other of acute-angled mortife, each
~ wanting one of the four fides. 'To thefe opera-
tions I give the name of plamng, as well as to any
of the above ; the cutting-inftrument being em-
ployed and governed by guides, as well in refpect
Ss 2 of
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of the deprh to which it is fet to cut, as in point
of dire¢tion. With refpect to the choice of the
moving power for all thefe feveral operations, and
the manner of applying it, nothing need here be
faid. The choice between wind, water, fteam,
animal ftrength, and fo forth, isa confideration
of aconomy, depending on’ particular circum-
ftances. In the produétion of the alternate mo-
tion, like that of ordinary planing, if the ftrength
of man is employed in what I have termed a brute
way, it may be affifted by declivity, or by ad-
ventitious weight; by a man’s having to puth
down hill as he niakes the ftroke, and confe-
quently draw. up hill as the plane is brought back
free; or by drawing up over a pulley, on the re-
turn of the plane, a weight which, being faftened
to the plane, affifts him as it works; or farther
force may be produced by a man or men drawing,
in any manner, a rope faftened to the plane, for
inftange, winding it over a barrel by a winch.
Having thewn that channels in the bench may be
made to guide the plane, and that planes fo
guided will do the work, the determining the
‘plane to move along the guides, whatever be the

direction
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dire@ion of them, is a bufinefs within the com-
peténcy of any intelligent mechanic, who I think
cannot now be much at a lofs for means of ex-
ecuting the details of any of the fpecies of work
above mentioned. In point of ceconomy, how far
machines thus complicated may, in particular in-
ftances, and under particular circumftances, give
an advantage in comparifon of each other, or of
the Rrefent mode of working by hand, is a mat-
ter of calculation foreign to the prefent purpofe.
In witnefs whereof, &c.

XXXV,
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XXXV, Sp?tz' caticn of the Patent granted to W 1L -

- L1AM MuRrRrAyY, Efg. (commonly called Lord
William Murray ;) for bis Invention and ‘Di]‘cﬁvtry
of extralling Starch from Horfe-Chefnuts, by a

- new and fimple Mtbod, at prefent anknown rbla'ny
one but himfelf. : '

Dated March 8, 1796,

T0 all to whom thefe prefents fhall come, &c.
Now k~xow yE that, in compliance with the
faid provifo, T the faid William Murray; Efq.
(commonly called Lord William Murray,) do
hereby particularly defcribe the nature of my faid -
invention, and how it is to be performed, which
is in manner following : that is to fay ; I firft take ]
the horfe-chefnuts out of the outward green’
prickly hutks, and then, either by hand, witha
knife or other ‘tool, or elfe with a mill adapted
for that purpofe, I very carefully pare off the
brown rind ; being particular not to" leive the

fmalleft fpeck, and to intirely eradicate the fprout
‘ ar
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or growth.. I next take the nuts, and rafp, grate, -
or grind them fine into water, ii;her by hand, or
by a mill adapted for that purpofe. The pulp,
which is thereby formed in this water, I wath as
clean as poffible, through a coarfe horfe-hair fieve;
this I again wath through a finer fieve, and then
again through a ftill finer, conftantly adding clean
water, to prevent any ftarch adhering to the
pulp. 'The laft procefs is, to put it with a large
‘quantity of water (about four gallons to a pound .
of ftarch) thx"ough a fine gauze, muflin, or lawn,
{o as intirely to clear it of all bran, or other im-
purities. As foon as it fettles, pour off the water ;
then mix it up with clean water, repeating this
operation till it no longer imparts any green, yel- .
low, or other colour to the water. Then drain it
off till nearly dry, and fet it to bake, either in the
ufual mode of baking ftarch, or elfe fpread out
before a brifk fire; being very attentive to fir it
- frequently, to prevent its horning; that is to fay,
turning to a pafte or jelly, which, on being dried, -
turns hard Jike horn. 'The whole procefs fhould
be conduéted as quickly as poffible. In witnefs
* whereof, &c. ‘ )
3 | . XXXVIL,
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XXXVI. Specification of the Patent granted to Mr.
ArexAxDER MABYN BAYLEY, of the Parifb of
St. Martin in the Fieids, Middlfex; for bis In-
vention of @ Mackine for ﬂmkmg frefb Water from
Sea-Water, or from Brine-Springs, without boil-

- ing; and for making‘ Salt fiom Sea Water, or from
. Brine-Springs, with much lefs boiling than in the

common Way

Dated July 9, 1777.~Term expired.

T 0 all to whom thefe prefents fhall come, &c.
Now k~vow YE that, in comipliance with the
' faxd provifo, 1 the faid Alexander Mabyn Bayley
do hereby declare, that my fnd invention of a
machine for making freth water from fea-water,
or brine-fprings, without boiling, which will be
"pﬁre' element, without any fpirit of falt, bitu=
men, or hetefogenous matter, and for making falt
from fea-water, or from brine-{prings, upén a-
new and particular conftruction, is to be per-
formed in manner following : to wit; this machine
confifts of five parts, viz. Firft; a large pair of
“bellows
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bellows on a firong frame. Secondly; an iron
ftove with a tube or pipe, which conveys the air
from the bellows through the fire, into a dode-
cagon frame or barrel. Thirdly; an iron pan
with a groove or channel on its upper edge, .to
raceive the cover or condenfer, and with a pipe
at the bottom of it, to draw off the falt-water
when needful. Fourthly; the dodecagon frame
or barrel, covered with flannel, or coarfe canvas,
which revolves on two. concave cylinders; the .
one tocon%rey the hot air from the ftove iato
the dodecagon frame or barrel, the other to let
out the air occafionally. Fifthly; the cover or
condenfer with a groove or channel on its in-
fide, to cohvey off the frefh water; on its outfide
is a pipe which communicates to the groove or
channel aforefaid ; the upper part of 'it has a
conic roof, and is a refervoir of flt-water to {up+
ply the pan when wanted. This machine may be
worked by hand, horfe, wind, or water, In wit-
nefs whereof, &c. ' ‘

- Vor. V. Tt XXXVIIL
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-XXXVIL. Defeription of a Loom on a new Corz
Siruélion, for weaving flight Silks. By Mr. Sa=
MUEL SHOLL, of New Turville-fireet, Bethnal

Green,

WITH A PLATE.

From the TrAaNsacTIONS of the Sociery for
the Encouragement of ARrTs, MaNvFAcC-
TURESs, and COMMERCE.

The Silver Medal and T hirty Guineas were giw'cn '
' to Mr. SuoLL for this Invention, '

HAVING been employed more than twelve
years paft in the weaving of filk, I have had oc-
. cafion to obferve: feveral confiderable inconveni-
ences to which this manufacture is fubje&. To
the removal of thefe, my attention has been for a
long while direted ; and I have at length fuc-
ceeded in the conftruétion of a model, which is
entirely new, the utility of which I now beg

leave humbly to fubmit to the critical examina-
: : tion’
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tion of the Society for the Encouragemient of
Arts, Manufaétures, and Commerce.

The feveral advantages of this invention are as
- follow :

1. It is not liable to unfquare; and yet, on
any neceflary occafion, it may be more eafily re-
moved than the old loom.

2. In the conftrution of it, more than thirty
fect of wood are faved. _

3. It is much fooner removed, in cafe of fire,
or any other fudden occurrence. .

4. It has a very great. advantage, with refpe&
to admitting light to the workmen.

5. In cafe of removal, it may be carried up
fome ftairs which the old loam cannot pafs.

6. If room fhould be wanted for any temporary
purpofe, the work may be laid afide without
injury.

. 4. It may fet up in ﬂopmg garrcts, whxch will
not admit of the old loom.

8. As the cane-roll pofts are fixed to thc floar
by fcrews, the porry may be made of any length,
by only fcrewing the cane-roll pofts nearer or
farther from the breaft-roll. ,

Tt 2 9- The
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© 9. The gibbet is formed in the loom; and
therefore the trouble of fixing it is prevented.

10. There is an advantage in the bridge of
the battons, which was formerly nailed to the
block ; but in this loom iron pins are put in the
block, and partly go through the bridge, faf-
tened with glue, fo that the fiik cannot be injured,
as ufed often to be the cafe.

11. The battons rife as the work rifes, and
keep more true.

12. The manner of fitting to the work ob-
viates inconveniences, and prevents the injury
attending the workmen in old looms.

13. As fome landlords do not care to let their
houfes to weavers, on account of their breaking
the walls, that inconvenience is alfo removed.

- In order to render this improvement the more
acceptable, it is fo contrived as to preferve in
ufe the moft valuable part of the old materials,

fuch as rolls, battons, counter-mefhes, &c.
© With a model lefs perfec than that I now
offer, -1 have afcertained, by near two years ex-
peri¢nce, and on one of the niceft works in the
' trade,

-

- ~a g
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trade, the advantages above recited ; and to my
employers I have given great fatisfaction.

ExpLANATION OF THE FIGURE.
(See Plate XVIIL)

A A. The fills.
B B. The breaft-roll poﬁ’s.b
C. The cut-tree.
D D. The uprights.
E. The burdown.
FF. The battons.
G. The reeds.
H. The harnefs.
I. The breaft-roll.
K. The cheefe.
L. The gibbet.
M. The treadles.
N. The tumblers.
O. Short counter-mefhes.
P. Long counter-mefhes.
Q. The porry.
R R. The cane-roll pofts.
S. The cane-roll.
' T. The
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T. The weight-bar and weight.
UU. Counter-weights.
'W. The breaking rod.

X X. Crofs rods.

In the introdution to the foregoing defcription

it is faid, that it appears, from the evidence of fe-
veral gentlemen converfant in the branch of filk-
weaving to which this loom is particularly adapt-
ed, that the advantages of this conftrution are
the gaining light; a power of fhortening the
porry oécaﬁonally, {o as to fuit any kind of work;
. being more portable, and having the gibbet
firmly fixed; alfo a diminution of price, which,
compared with the old loom, is as five pounds
(the price of a loom on the old conftrution) to
three pounds ten fhillings, (the price of one of
thofe contrived by Mr. Sholl;) and that, as the
proportion of light work is, to firong work, as
nine to one, this fort of loom promifes to be of
“very confiderable advantage; particularly in ma-
king modes, or other black work.

XXXVIIIL
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XXXVIIL. On welding Caft Steel. By Sir THoMAS
FrRANKLAND, Bart. F.R.S.

From the TransacTions of the Rovawn
: \

Sociervy or LonDon.

THE uniting of fteel to iron by welding is a
well-known praétice; in fome cafes for the pur-
pofe of faving fieel, in others to render work lefs
liable to break, by giving the fteel a back, or fup-
imrt, of a tougher material.

Ever fince the inventiqﬁof caft fleel, (or bar
freel refined by fufion,) it has generally been fup-
pofed impoffible to weld it, either to common
feel, or iron ; and naturally, for the defcription in
Watfon’s Chemical Effays (vol. IV..p. 148) is juft,
- that in a welding heat it *“ runs away under the
¢¢ hammer like fand.” How far the Sheffield ar-
tifts, who ftamp much low-priced work with the

title
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title of caft fteel, practife the welding it, I am
ignorant ; but, though I have inquired of many
fmiths and cutlers in different parts of the king-
dom, I have not yet found the workman who
profefied himfelf able to accomplifh it. If, there-
fore, 1 thould de:fcribe a fimple procefs for the
purpofe, I may be of ufe to the very many wha
are incredulous on the fubjeét. '

If any one has made the difcovery on principle,
he has reafoned thus: caft fteel in a welding heat
is too foft to bear bcihg hammered, but is there
no lower degree of heat in which it may be foft
enough to unite with iron, yet without hazard of
running under the hammer ? a few cxperiméﬁté
decided 'the queftion ; fbr the fa& is, fhat caft
fteel in a white beat, and iron in a welding beat,
unite completely.

It muft not be denied that confiderable nicety
is required in giving a proper heat to the fteel ;
for, on applying it to the iron, it receives an in-
creafe of heat, and will fometimes run on that in-
creafe, though it would have borne the hammer

in that ftate in which it was taken from the fire.
I need
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I need fcarcely obferve, that when this procefs
is intended, the fteel and iron ‘muft be heated fe-
_ parately, and the union of the parts propofed to
be joined effeted at a fingle heat. In cafe ofa
confiderable length of work being required, a fuit-
“able thickneff muft be united, and afterwards
drawn out, as is pratifed in forging reap-haoks,
&c. '

The fteels, on which my experiments heve been
~ made, are Walker’s of Rotherham; and Huntf-

" man's, between which I can difcover no diffe-
 rence; and, though there may be fome trifling va~
riation in the flux ufed for melting, they ar¢ proe

bably the fame in effentials,

: VOL. vo.' o Uu ) m .
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XXXIX. Continuation of Mr. KirwAN's Experia
" ‘ments on the alkalme Sul:j}nnces ufed in bleach-
- ing, &.

(FroM p.27%0.)
' SECTIQN IV.

TO difcover whether any quantity of fixed al+ ~
kali worth attention exifts in any faline com-
pound, diffplve one ounce of it in boiling water,
and into this folution let fall a drop of ‘a folutibn
of corrofive fublimate ; this will be converted into
a brick-colour, if an alkali be prefent; or into a
brick-colour mixed with ycllow; if the fubftance
tried contains lime.

~ But the fubftances ufed by bleachers being al-
ways impregnated with an alkali, the above trial is
in general fuperfluous, except for the purpofe of
detecting lime. 'The quantity of alkali is there-
fore what they fhould chiefly be fohcntous to de-
tcrmme, and for this purpofe ;

. o Finf,
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- Firft. Procure a quantity of alum, fuppofe one
Youndy treduce it to powder; wifth it with cold
water, then put it into a tea-pbt, and pour og it
three of four times its weight of boiling water.
.. Seécondly. Weigh an ounce of the ath or alka:
Hoe fubftance to be tried; powder it, and put it
intb a Florence flafk, with onhe pound of pure wa-
ter, (common water, boiled for a quartetr of an.
hour, and aftefwards filtered through paper, will

anfwer;) if the fubftance to be examined be of

 the nature of batilha, or pot-afh; or half a'pound
of water, if it contain but little eatthy matter, as.
, pearlfafh -Let them boil for a quarter of an
f;our s when cool, let thie folution be filtered into,
another Florence flatk. ) : :
. Thirdly. This being done, gradually ppur thc
folution. of dlum, hot, into the alkalipe folution;’
alfo heated ; a precipitation will immiediately ap-
peat ; - thake them well together, and let the efs
fervefcerice, if any, . ceafe before. more of  the
aluminous-folution be added. Continue the addi.
tion,_ of the alum “until the mixed liquor, when
cleary tuns 'fyxup' of violets, or paper tinged blus
by. radﬁhps, or by litmus, red; then pour the
Y Uuz  liquor
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liquor and precipitate on a paper filter placed irt
~a glafs funnel ; the precipitated earth will remain
on the filter. Pour on this a pound, or more, . of
hot water gradually until it paffes taftelefs; take
up the filter, and let the earth dry in it, until it
feparates eafily. Then put the earth into a cup of
 Staffordthire ware, place it on hot fand, and dry
the earth until it ceafes to ftick to glafs, or iron ;

' ~ then pound it, and reduce it to pawder, in the cup,

with & glafs peftle, and keep it a quarter of an
hour in a heat of from 470° to 500",
. Fourthly. The earth being thus dried, throw it
into. 2 Florente flatk, and weigh it; then put
dbout one ounce of fpirit of falt into another
flafk, and place this in the fame f{cale as, the earth,
and counterbalance both in the oppofite fcale.
"This being done, pour the fpirit of falt gradually
mto the flafk that contains the earth, and, when all
effervefcence-is over, (if there be any,) blew inte
the flafk; and obferve what weight muft be added
to the feale containing the flafks to reftore the
equiibrium. - Subtract this weight from that of
fhe earth; the wremainder is a weight exaly pro-
- portioned to the weight of mere alkali, of that par-
R 4 S ~ ticular
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ticular fpecies whith is contained in one ounce of:
the fubftance examined ; dll befides is fuperfluous '
matter. . ST

I have faid that alkalies of the fume fpecies
may thus be direétly compared, becaufe alkalies
of different fpecies cannot, but require the inter--
vention of another proportion ; and the reafon is,
becaufe equal quantities of alkalies of different
fpecies precipitate umequaf quantities of earth :of
alum. Thus, 100 parts, by weight, of mere
. wegetable alkali precipitate 78 of earth of alum;
but 100 parts of mineral alkali precipitate 170,8
of that earth. 'Therefore the precipitation of 78
-par-ts of ‘earth- of alum, by the vegetable alkali,
denoteés as much of this, as the precipitation of
170,8 of that earth, by the mineral alkali, dehdges
of the mineral alkali, Hence the quantities of
alkali in all the different fpecies of pot-athes,
pearl-afhics, weed or wood afhes, may be imme.
diately -compared by the abowe teft, as they alt
-¢cohtain the vegewible alkalr; an& the different
kinds of kelp, or kelps manufattured in different
phaces, and the different forts of barilha, tmay
thub be compared, becaufe they all contain'the

: mineral
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mineral alkali; but kelps and pot-afhes, ‘as they
contain different forts of alkali, can only be com-
pared together by means of the proportion above
indicated.

'The application of this teft is founded on the
following principles :

_ Firft. That a hot folution of a free alkali, or of>
an alkali combined only with fixed air, or fulphur,
can ‘hold no terreno or metallico neutral falt in .
folution ; though it may alkalino-neutral falts, ot
quick lime, if the alkali be free from fixed air.

. Secondly. That earth_of alum cannot be preci-

. Ritated, either totally or partially, by the hot fo-

Iptions of any alkalino-neutral falt; and therefore,
that its precipitation is always due to the prefence
qof@dsce alkali, or at Jeaft gf an alkali combined
only with fixed air, or fulphur, to whofe quantity,
lt is always proportional. It is true that quick
lime will alfo decompofe alum 5 but the: prefence
of quick liﬁe is eafily di_fcovgred, by the addition
of . a‘fcw dropsof-any ‘mild alkaline ,folutiop;; and
by the fame means as eafily feparated R

- ‘Thirdly. That if the earth of dlum. takes up
“$xed dir,, (which.would encreafe jts .yve,xght,) thiy
‘ : ' air
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 air will be feparated by the heat emplayed in'dfy~
ing it, or at leaft by the {pirit of falt poured, upon
it, and fo may alfo another heterogenelty which’
Wlll hereafter be mentioned. '

I can fee but one inaccuracy attending this teft,

and that of little moment ; it is this, if the alkali’
contain fulphur, this - will alfo be precipitated.
with the earth of alum, and increafe its weight.
The limits of this inaccuracy, at leaft in common
cafes, fcarcely reach 2 or 3 grains, as we fhall
prefently find.,
- Sulphur is eafily detected in any alkaline folu-
tion, by faturating it with an acid; hepatic air
is generally developed and the hquor becomes_
troubled.

" Not only the ‘proportion, byt alfo the abﬁlute
weight, of alkali in different alkaline fubftances,
or athes, may be found by this teft, as will ap-
pear by the fo]lowmg expeériments.

SEC-
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SECTION V.

. Of the Quantity of mere Alkali in different alkaline
Subflances, as exbibited by the aluminous Teft.

Cryflalized foda. 1 begin with this, as being
the pureft mineral alkaline fubftance, in a dry
form, produced by art. Though it contains only
- % of its weight of real alkali, (the remainder being
water and fixed air,) yet, the proportion of alkalj
being invariably the fame, it is the fitteft for a
ftandard with which other fubftances, containing
the fame fort of alkali, may be compared. I
found that as much of this fubftance as would
contain 480 grains of mere alkali would precipi~
tate 725 grains of earth of alum, dried, and treated
as already mentioned ; and confequently, that 480
grains of mere. n@inera,l alkali precipitate 725 of
- earth of alum, \

Note. 'That in this and all the fubfequent ex-
periments, a little more earth of alum is precipi-
_ tated than is mentioned, becaufe a little always

* remains inythe filtering-paper, and cannot be had
o out

|
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out of it; and I have reafon to think, by weigh-
ing the paper before and after, that this quantity
amounts to 3 or 4 grains; but, as this defect is
the fame in all cafes, it does not invalidate the
comparifon. : :

Sweet barilha. 'The folution of ahe ounce of
. barilha precipitated Il74 grains of earth of alum ;
therefore, fince 725 grains of earth of alum require
for their precipitation 480 of mere mineral alkali,
174 grains of that earth require 115,2 of mere
~ mineral alkali; and confequently, one ounce of’
barilha contains but 115,2 of mere a]kali'; and
one pound of barilha fhould contain 1382,4
grains. 'This quantity exceeds; by about £, the
quantity I found by dire¢t analyfis; but poflibly
one pound may contain more than another, for it
could fearcely happen that I fhould commit a
miftake of that magnitude. -

I muft not here omit an odd appearance that
occurred in this experiment. 'The earth of alum,
in drying, acquired a bluith colour; and, when
fpirit of falt was poured on it, to difengage the
fixed air it might contain, the blue colour was

more developed, and fome blue particles floated
Vor. V. X x in
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in the liquor. This feems to proceed from the
tinging matter of Pruffian blue, which has been
found in barilha: the weight of this I have
not examined, but it could not exceed one or two
grains. : :

Cunnamara kelp. 'This was manufactured by
Mr. Martin Mealy, and fent to me by Mr. Fran-
cis French, an emincnt merchant in this city. It
is a hard porous black fubftance, mixed with
white and grey fpots; its fmell fulphureous, and
its tafte mixed, being that of common falt and
alkali. One ounce of 'it, diffolved in marine
acid, loft 24 grains of its weight, which efcaped
in an aérial form: this air was hepatic.

Another ounce, diffolved in boiling water, left
- an infoluble reﬁduev; which, being heated in a
crucible to rednefs, weighed 165 grains:. this re-
fidue effervefced with acids, and feemed for the
moft part calcareous.

The folution, by the teft of the nitrous folu-
tion of filver, evidently contained fulphur; and
the Pruflian alkali gave manifeft figns of iron.

This folution precipitated 25 grains of earth of
alum, and therefore contained 16,5 grains of

mere
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mere- alkali. During the precipitation of the
earth of alum, much hepatic air was emitted, and
the earth was fullied by the fulphur, though only
a few grains of this can be prefumed to be mixed
with it , , ,

To find the quantit); of fulphur in this kelp, I
diffolved two ounces of it in pure water, and fa-
turated the folution with marine acid. The liquor
became turbid; and, partly by filtration, and
partly by {pontaneous depofition, (for fome of the
fulphur paffed through the filter,) I obtained 8
grains of {:ulphur ; which gives 4 grains for each
ounce, befides what exhaled in hepatic air.

In order to eftimate the quantity of fulphur

which a given quantity of mineral alkali is capa-

ble of containing, I diffolved 400 grains of cryf-

talized miperal alkali in fix times its weight of
water; (this quantity of the cryftals contained 8o
grains of mere alkali;) to this I added 8o grains -
of fulphur, and boiled them for half an hour.
Only 60 grains of fulphur were diffolved, by which
I found that this alkali can take up.nearly % of its
weight of fulphur, in the moift way; I-fay nearly,
as fome earth remained with the undiffolved ful-

Xx 2 phur.
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phur. 'With this faturated liver of fulphur I pre-
cipitated a folutipn of alum, and found the preci-
pitate to amount to 130 grains. Now 8o graing
of mere mineral alkali can precipitate only 120,8
grains of earth of alum; therefore g grains of the
above precipitate were fulphur. Yet this {mall
proportion of fulphur was very vifible in the earth
of alum, when heated to 500 degrees, by its
firong yellow colour ; therefore, in the precipita-
tion of the éart_h of alum by kelp, in which no
fu]phur was vifible, | the proportion was incom-
parably fmaller, and no deduction need be made
on that éccount |
© There are three methods of defulphuratmg
kelp, or any other alkalmo fulphureous com-
pound. The firft is, by calcining'it in an open
fire, by expoﬁng it to a rapid blaft of air; and for
~_this a very ingenious contrivance was devifed by
Mr. William Dean ; the only inconvenience at-
tending it is, that much of the fulphur will be
converted into vitriolic acid, a;.nd't_hus combine
* with the alkali. 'The fecond is, by faturating it
With ‘a vegetable acid, and afterwards calcinirig
it; by whrch means the wcgetable acid will be de-
.compofed.
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compofed : if this method could be cheaply ex-
ecuted it would be the beft. The third is, by fatu-
rating a folution of kelp with fixed air: this I |
have endeavoured to effe&t, by puttiﬂg a folution
_ of .two ounces of kelp into Dr. Nooth’s machine
for impregnating water with fixed air. The liquor
. foon became turbid, and emitted a ftrong hepatic
fmell ; after the fulphur had fubfided I drew off
the liquor, and with one half of it precipitated a
foiutio’_’n of alum. No hepatic fmell was now per-
ceptable, and the precipitate amounted to 40
. grains. I dare not fay that this great increafe of
power. in the alkali was intirely owing to the de-
fu]phuration, but fome part undoubtedly was;
yet the quantity of the fulphur I could colleét"
Was 'vcry inconfiderable, and mixed with coal-
duft. Kelp may alfo be defulphurated by nitre,
;as fhall' hereafter be thewn. According to Dr.
Watfon, - 30 ounces of kelp afforded him 12
ounces of cryftzlized mineral alkali; confequently
| 1 ounce would afford ,4 of an ounce, that is 192
grains; of which §, that is = 38 grains, muft
have been mere alkali. His kelp might have
becn better than that I ufed, but it is impoffible

that
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that his alkali was pure; as miineral alkali, when
mixed with fuch a quantity of common {alt as is in
kelp, can never be thoroughly feparated from it,
but by procefles which he certainly did not ufe ;3
namely, by precipitating a folution of filver in
fpirit of nitre, eftimating the quantity of luna cor-
nea, and afterwards decompofing the cubic nitre ;
or, by farurating the alkali with diftilled vinegar,
and diffolving the neutral falt thus formed in {pirit
of wine, which leaves the common falt behind.

Strang ford Kelp. 'This was fent to me by Mr. .

~ Braughhall. It was much more denfe, lefs po-
rous, and in appearance approached more to that
of a vitrified mafs than Cunnamara kelp; it was
at leaft equally fulphureous. The folution of one
ounce of it precipitated only g grains of earth of

’ aluﬁ; and this earth was much more difcoloured
than that precipitated by €unnamara kelp.

The infoluble refiduum of an ounce amounted
to 174 grains.

Vegetable alkali. 1 found that 480 grains of the
pureft and drieft falt of tartar (making allowance
for the quantity of fixed air it contained) precipi-
tated 331,5 grains of carth of alum. ‘

‘ Dantzic
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Dantxic pearl-afh. The folution of one ounce of
this falt precipitated, in one- experiment, 200
grains of earth of alum; and in another 220
grains; at a medium, 210 grains. Then, if 331,35
grains .of this precipitate require 480 grains of
mere vegetable alkali, 210 grains of this precipi-
tate. require 304; therefore, at a medium, an
ounce of this fubftance contains 304 grains of _
mere alkali; and a ppund co’ntains 3648. By my
analyfis it contained 3477 grains; the difference
is 171 grains. '

“We may now determine which of two or mote
faline {fubftances, one poflefling the mineral, the
other the vegetable alkali, is beft in its kind ; for,
that fubfance is beft in its kind which approaches
moft to its proper ftandard ; 725, that is, the pre-
cipitation of 725 grains of alum, being the ftandard
of the goodnefs of an ounce of a fubftance con-
taining the mineral alkali; and 331,5 being the
ftandard of the richnefs of an ounce of a fubftance
containing the vegetable alkali. Thus, if we com-
pare barilha and Dantzic pearl-ath, as the ftand-
ard of barilha is to the quantity of earth of alum
an ounce of it precipitates, fo is the ftandard of

2 , | Dartzic
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Dantzic falt to the quantity an ounce of it pre-
| cipitates: or, 725 : 174 :: 331,5:%9,5. By which
we fee, that an ounce of Dantzic falt that would
precipitate 79,5 grains of earth of alum, would be
as good in its kind as an ounce of barilha that
precipitates 174. Therefore, fince an ounce of
Dantzic falt precipitates 210, it is richer in its
kind by the differénce between 79,5 and 210.

With refpect to antacid powers, the mineral
alkali is fironger than an equal quantity of the
vegetable ; that is, will faturate more acid, ncarly
in the proportion of 48 to 22 ; yet it attraéts acids
lefs, that is, with lefs force and adtivity, fince
the végetable will take them from the mineral al-
kali. But, if the quantities of real alkali be une-
qual, we may compare their antacid powers in this
manner : as the precipitate by an ounce of a fub-
ftance containing the mineral alkali is to ’48, fo
is the precipitate by an ounce of a fubftance con- -
taining the vegetable alkali to a number expref-
fing its comparative antacid power : thus, with
refpect to barilha and Dantzic falt, as 174 :48
t:210: 58 nearly; therefore, the antacid power
' of Dantzic falt is greater than that of barilha,
‘ when
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when taken in equal quantities, in the ratio of 58
to 48. - '

Cafbup. The beft fort, namely, that marked
with the crofs arrows, is of a bluifh grey colour,
exceeding hard, and of a femi-vitrified appear-
ance ; its fmell fulphureous ; its tafte fcércely al-
kaline, and it does not attrad the moifture of the
air. With marine acid, one ounce of it afforded

- 31 grains of hepatic air.  'When diffolved in wa-
ter, the refiduum of .an ounce was 357 grains of

a grey earth, that appeared to be calcareous for

the moft part: the folution itfelf was of a yellow -

colour, and ftrongly fulphureous. With the fo-

lution of alum it did not effervefce firongly, until .

a good deal was added : the precipitate was of a

dirty white, and amounted to 66 grainé, of which

two appeared to be fulphur. Hence its quantity
of vegetable alkali is nearly 93 grains per ounce.
My, Clarke’s refined afb. 'This I obtained from

Mr. Clarke himfelf. . It is of a yellowith-white

colour, with greenifh {pots; many pieces are ex-
~ ternally white, and internally green; it is mode-
rately hard, of a very fharp tafte, and effervefces
with acids.

Vor. V. , Yy . " An

-
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An ounce of this fubftance, diffolved in twelve
ounces of boiling water, did not effervefce with
acids, but precipitated the folution of corrofive
fublimate yellow and red, as lime-water does, and
left a refiduum of 17 grains, which was evidently
calcareous. A folution of two ounces of this fub-
ftance, being impregnated with fixed air in Doc-
tor Nooth’s machine, depofited 5 grains of mild
calcareous earth ; but a folution made in three or
four times its weight of water, or without the af-
fiftance of heat, contained no lime, and effer-
vefced flightly with acids: when this falt has been
fome time expofed to the air, its folution con-
tains no lime.

A folution of one ounce of this falt precipitated
89 grains of earth of alum, and therefore contain-
ed 129 grains of mere vegetable alkali, to which
if we add 17 grains of infoluble earth, we fhall
find that the remainder of the ounce, namely, 334
grains, confifted of neutral falts, namely, digef-
tive falt, and perhaps vitriolated tartar, in fmall
quantity. 'To prove the exiftence of fhefg, I fa-
turated an ounce of the folution of this refined
afh with the nitrous acid, and then dropped into

1t
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it the nitrous folution of filver; this latter was
immediately precipitated in a curdy form, which,
as the alkaline part was faturated, could proceed
only from the marine acid contained in the digef-
tive falt.- '

In the report of the committee of the houfe of
commons, dated April, 1788, Mr. Clarke deli-
vers an account of his method of manufa&uring
this falt. He mixes five parts of weed or wood
athes with one part of quick lime, and fuffers
them to lie togethe‘r in a heap, for fix, nine, or
twélve mpnths; then extraéts a ley from therﬁ,
which he evaporates to drynefs. By fuffering the-
lime and afhes to ftand together for fo many
months, he imagines that the common falt con-
tained in the afhes is decompofed, and the 'quan-
tity of alkali thus increafed; but, though it is
pofiible. to decompofe common falt by quick
lime, as Mr. Scheele has thewn, yet this decom-
pofition is effected by a very different manage-
ment; and if, in the firt part of Mr. Clarke’s
procefs, fuch a decompofition were obtained, a
recompofition would fpeedily be eficéted in the
fecond part of his procefs. For, fuppofing the .

Yy marine
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marine acid to quit its alkaline bafis and unite to
the lime, yet, \vfxen the alkaline falt'and marine
felenite are both drawn off into the ley, the alkali
immediately decompofes the marine felenite, and
reunites to its acid, according to the well-known
laws of chemical affinity; fo that, by this long
maceration, (as he ’calls it,) no advantage whatever
15 gained. However, Mr. Clarke’s falt is undoubt-
edly a valuable preparation for the purpofe of
bleaching, but may be obtained in a fpace of time
1incomparably fhorter than he requires.

The neutral falts, contained in the folution of
Mr. Clarke’s refined afh, do not proceed from any
error in his procefs, but from the bad quality of
the athes he employs. ’

Common Irifp weed-afbes. 1 obtained a parcel of
 thefe athes from Mr. Clarke ; they were of a loofe
texture, dark grey colcur, and falt tafte, r,ni;ced
with charcoal, brick-duft, and other impurities.
I chofe the cleaneft, and fifted them. One ounce
of them loft, by gentle drying, 47 grains, and,
in a red heat, %2 grains more.

Twelve ounces of the undried afhes, being lix-
iviated, left a refiduum which, when dried,

.2 ’ weighed
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weighed 4214 grain;. The folution was reddith,
and replete with extractive matter; it afforded a
large quantity of di;gef’cive falf,_ fome vitriolated
tartar, and very little alkali.

Two ounces of the fame afhes, being gently
heated to a flight degree of rednefs, loft 186
grains of their weight. One ounce of this cal-
cined ath, being boiled in fix ounces of water,
left a refiduumh of 344 grains, and confequently
contained 136 grains of faline matter ; but, of
this faline matter, only 22,4 grains were pure al-
*kali, for the folution precipitated only 15,5 grains
of earth of alum; an hepatic {mell was perceived
during the precipitation of the alum, and the

earth was of a dirty colour.:

TO BE CONCLUDED IN OUR NIXT.

- XL.
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XL. On the Means of making Bread from Rice alone.

From the journar pes Sciences, pEs LET-
TRES, ET DES ARTS.

THE ast of making bread f;'orn_ rice, though
much fpoken of, feems to be very little known.
In Chomel's di&ionary it is faid that bread may
be made of rice, but there is no account of the
means by which ‘it is to be done. The book
called La Maifon Ruflijue goes rather farther; for,
it informs us that this kind of bréad is made by
mixing together the flour of rye and that of rice.
The firft of thefe books therefore may be con-
fidered as faying nothing, fince it is abfolutely im-
poflible to make bread of the flour of rice (which
- is harfh and dry, like fand or afhes) by treating
.it in the manner in which wheat-flour is treated.
The manner of ufing rice-flour defcribed in the
fecond book, is but an uncertain remedy in cafe
of want; for, if we have no rye, we cannot, ac-
cording to that book, make ufe of rice-flour for
| making
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making bread, becaufe an equal quantity of rye-
flour is faid to be neceffary for that purpofe ; and
confequentiy, in countries where no rye is grown,
it would be impeffible to make bread of rice,
however 'great the want of bread might be.

I therefore think it my duty to fupply, that in-
formation which is wanting' in the two books
above mentioned, by defcribing a method by
which excellent bread may be made from rice
~ alone, vwhich method I learned from the natives
of America. |

The firft thing to be done to the rigce is, to re-
‘duce it into flour : this may be done by grinding
it in a mill, or, if we have nota mill, it may be
done in the following manner. Let a certain quan-
tity of water be heated in a faucepan or caldron ;
when the water is near boiling, let the rice we
mean to reduce into flour be thrown into it: the
veflel is ;chen to be taken off the fire, and the
rice left to foak till the next morning. It will
then be found at the bottom of the water, which
is to be poured off, and the rice put to drain
upon a table placed in an inclined poﬁti;m. When
it is dry, it muft be beat to powder, and pafled.
through the fineft ficve that can be procured.

| ] When,
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When we have brought the rice into flour, we
muft take as much of it as may be thought necef-
fary, and put it into the kneading-trough in which
bread is generally made. At the fame time we
muft heat fome water in a faucepan or other vef-
fel, and, having thrown' into it fome handfuls of
rice, we muft let them boil together for fome
time : the quantity of rice muft be fuch as to ren-
der the water very thick and glutinous. When
this glutinous matter is a little cooled, it muft be
poured upon the rice-flour, and the whole muft
be well kneaded together, adding thereto a little
falt, and a proper quanﬁty of leaven. We are
then to cover the dough with warm c]o'ths, and
to let it ftand that it may rife. During the fer-
‘mentation, this pafte (which, when kneaded, muft
have fuch a proportion of flour as to render it
pretty firm) becomes fo foft and liquid that it
feems impoflible it thould be formed into bread :
it is now to be treated as follows.

‘While the dough is rifing, the oven muft be
heated ; and, when it is of a proper degree of
heat, we muft take a ftew-pan of tin, or copper
“tinned, to which is fixed a handle of fufficient
length t'o“ reach to the end of the oven. A little

| water
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water muft be put into this ftew-pan, which muft
then h'ge filled with the fermented pafte, and ce-
vered with cabbage or any other large leaves, or
with a fheet of paper. When this is done, the
ftew-pan is to be put into the oven, and puthed
forward to the part where it is intended the
bread fhall be baked; it muft then be quickly
turned upfide down. The heat of the oven adts
upon the pafte in fuch a way as to prevent its
fpreading, ‘and keeps it in the form the ftew-pan
has given it. _ ‘

In this manner pure rice-bread may be made ;
it comes 'out‘of _the oven' of a fine yellow colour,
like paftry which has yolk of eggs over it. It is as
agreeable to the tafte as to the fight; and may be
made ufe of| like wheat-bread, to put into broth,
&c. I muft, however, obferve that it qucé its
goodnefs very much as it becomes ftale.
~ It may be here remarked, that the manner in
which Indian corn is ufed in France, for making
bread, can only produce (and does in fa& pro-
duce) very bad dough, and of courfe very bad
bread. 'To employ it advantagcouﬂy, it fhouldv
be treated like rice, and it may then be ufed, not
only for making bread, but alfo for pafiry. '

Vor.V, Zz XLI,
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XLI Deftnpﬁdﬂ of a mo-pabk Tdbk, for the lﬂ’a
of Engrmm‘s ; m'irmfzfl ‘bj 3be /11765 josm’u
Loncnr, of Mv‘nza

WITH A PLATE. ST

From the TRANSACTIONS of the PATBIOTIC

SocieTy of MiLAN.

.t

A Gold Medal was giveri to- the Abﬂé Lmécm
for this Ihvention

THE art of engravmg upon copper, w}pch was
at ﬁrﬁ inv ented to multiply and preferve copigs, of
thc beft pictures of the moﬁ able painters, a0d
portraxts of the moﬁ famous men, and which has
ever fince its invention been much cﬁeemed, 1§ at
prefent in fuch repute in every civilized natioh,
that its productions are become of great confe:
quence, even when confidered, as an_article df -
commcrce; and, when this art is foitowed by
young men who have both_ an inclination and a

genius,
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genius for it, what advantage may it not produce
to their countty, and to foc:ety in general ? But
it often happens, as hlﬁory teftifies, that thofc
artifts whe apply themfelves the moft afﬁ;iuou'ﬁy
to it fill early victims to their affiduity, 19
that theit firft effiys become their laft wotks. I
myfelf remember, with great concern, feveral who
have been taken from this world by a death more
or lefs premature. Confidering what could bé
the caufe of this evil; as it was by no means dif-
ficult to difcover, I found it to proceed from theé
very hurtful attitude in which the engravet is
placeﬁ while he is-at work; for, in engraving a
plate; even of a mlddhng fize, if the plate be
placed horizontally upon 'a cufhion, as is ufual,
it s impoffible ‘to pcrform the work without a
very injurious curvaturé of the body ; which, by
being repeated as ofteri as is neceﬁ'ary in the
courfe of the operation, lays the foundation of
thofe complaints which {o often prove fatal to ar-
tifts. It is however certain that, befides this
_caufe, many others may have contributed to thofe
diforders which have deprived us of mahy excel-
lent engravcrs, but the moft evident caufe is in

Zz 2 the
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the art itfelf. Wherefore, inftead of being fur-
prifed at their unhappy fate, I cannot help confi-
dering thofe who have lived to an advanced age
as .'wonderfu‘l inftances ; a very ﬂ:rofxg ccmﬁitution,'
(which, however, is feldom the lot of thofe who
have great talents,) taking exercife, lefs affiduity.
in their labour, and a power of performing their
work without carrying their eyes very near it, may
have exempted them from the common fate of
their fellow-artifts. -
. Inftead of trﬁﬁing to thefe infrequent exam-
ples, I thought I thould do a more ufeful thing
by contriving fuch a table, for the ufe of en-
gravers, as is here defcribed. My intention was
that thofe artifts fhould be able to work, cither
ftanding or ﬁtting, without bending the body 3
for that reafon I began by placing the copper-
plate upon a defk. It was then neceffary to be
able to turn it about as occafion required: for
this purpofe, a pivot ar axis in the centre, upon
which it might revolve, would fuffice ; but I foon
found that, upon one centre, it would not be pof-
fible to execute properly the various lines, in fo.
many different directions as would be required.
It
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It became therefore alfo neceffary that the board,
upon which the plate was to be fixed, fhould
have a great number of holes underneath, by
which it might be put upon the axis or pivot in
any part, as occafion might require ; and as thefe
holes,: if made of a circular form, would perhaps
not be all exaétly of the fame fize, (either from
the difficulty of making them fo originally, or
from fome of them being oftener made ufe of than
others,) which confequently would take from the
‘machine that fteadinefs which the artift always
finds effential to his work, I thought it would be
better to make them fquare, and, of courfe, to
make that part of the axrs which fits into them
fquare alfo. Below this fquare part, the axis
is round, and turns in a focket, fo that there
is no danger of its becoming cither too loofe of
too tight. In this manner I had a table made,
and I find it to anfwer the purpefe for which it
was intended in the moft complete manner. In-
deed I find it much more commodious for en-
graving than any other method; for, when it is |
neceffary te engrave in the corner of a plate, if |
we turn the plate upon a cuthion, and fupport it

with
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with the ‘left hand, (as is the ufual way,) thae
hand finds it difficult, from the weight of the
Plate, to keep it quite motionle(s ; ahd the {fmallefk
metion in the plate renders it impoflible to per-
form thé work properly, confequently that part
of the plate is worfe executed than the reft : but,
upon my tablg, where the plate is fixed upon a
pivat or axis, and fupported by a projeéting part
under it, the left hand has much lefs to do, and
the plate always turns round panéllel to what i€
refts upon. . :

Thus I have given an account of the motives
which induced me to contrive this. table, and
of the manner in which I have execyted it. Ig
has been approved by Signor de Vangelifty, pro=
feflor of engraving at Milan, (who, upon feeing
it, immédiately made trial of it,) and by the Im=
perial Academy of Vienna; I therefore take the
libetty to prefent the foregoing accaurt of it. to
the Patriotic Saciety, with a figure of it, trufting
it will be found not lefs ufeful to artifts than to
the art itfelf. '

Dk.
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Descrirrion oF THE Fretams,
(See Plate XIX)  ~ ~
Fig. 1. repréfents the whole machine, .as it s

A; Copper-plate pn which the engraving is to

be made. ' - '
 aaaaaaaa. Screws by which the plate is af-
fixed to the movable baard B.

B. The upper or'movable part of the table. T
confifts of a thin plank; to the bottom' of wmch'
is united the iron plate reprefented in Fig.-3.

C. "The under-board, whicli is made to rife and
fall. at. pleafure, in the manner of & defk, by
means of a pair of hinges; in the mlddle of 1E s
a pretty thick axis. = - - s

D. The foot by which the délk is fupported at
any required height.

E. The frame of the table.

Fig. 2. The under-board or defk. ‘
F. A circle of iron, through the middle of
which protrudes that part of the axis marked H.
(In Fig, 4.) ,

G,
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G. A larger circle of iron, of the fame height
as the circle F; it ferves for the movable board
B to reft upon, as it is turned round.

Fig. 3. The movable board B, with the iron
plate fixed to it.. The fquare holes in this plate
muft exa&ly fit that part of the axis which pro-
trudes ; ‘and the plate itfelf muft proje&t fo much
from the board, as to take in the faid part of the
axis conveniently.

Fig. 4. The axis, upon a larger fcale than tbe
.ether figures, and out of its focket.

H. The fquare protyuding part, which ﬁts inta
the holes of the iron plate.

I. A round part, of the fame ﬁzc and hclgbt
as the hole in the circle F, (in Fig. 2,) in which
1t turns.

K. A larger round part, which turns undcr the
circle F, and is by it kept in its place,
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XLII.  Specification of the Patent granted to Row-
LAND Burpon, of Harley-fireet, Cavendifb-
Jquare, in the County of Middlefex, and of Cafile
Eden, in the County of Durbam, Efg. M. P. for bis
Tnvention of a certain Mode or Manner of making,
uniting,and applying, cafi-iron Blocks 1o be fubfiituted
in Lieu of Keyflones, in the Confirutlion of Arches.

WITH A PLATE.

Dated September 18, 1793,

"T°0 all to whom thefe prefents fhall come, &c.
Now kNow YE that, in compliance with the faid
Vor. V. Aaa provifo,
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provifo, I the faid Rowland Burdon do hereby de~

clure, that my invention confifts in applying iron,
or other metallic compofitions, to the purpofe of
conftru&ing arches, upon the fame pfinciple as
ftone is now employed, by a fubdivifion into blocks
eafily portable, anfwering to the keyftones of a com—~
mon arcl, which, being brought to bear on each
other, gives them all the firmnefs of the folid ftone
arch ; whilft, by the gréat vacuities in the blocks,
and their refpective diftances in their lateral pofi-
tion, the arch becomes infinitely lighter than that
of ftone; and, by the tenacity of the metal, the
parts dre fo intimately ‘conncé‘t‘ed,' that the accu-
i'a.te calculation of the extrados and intrados, fo ne-
ceflary in ftone arches of magnitude, is rendered of
much lefs confequence. Fig. 1. (Plate XX.) re-
prefents a block of caft iron, s feet in depth from
A to A, and 4 inches in tl}ickncfs ; having three
arms B, B, B, and making a part of a circle or
ellipfis : the middle arm is 2 feet in length from
B to C, and the other two are in proportion. On
each fide of the arms are grooves, {3 of an inch
deep, and 3 inches broad,) for the purpofe of re-
geiving malleable or bar iron; and in.each arm

are
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dré two bolt-holes.” D-(Fig. 2.) reprefents two of
thefe blocks placed together, and the joints cofi-
~ fined to their refpectivc pofitions by the bar-ircn
on each fide of the arms, as at E, E, E; which,
with other fimilar blocks, fo united and bearing
upon each other, become a rib. Fig. 3. and F, F,
Fig. 2. are hollow tubes, 6 feet long, and 4
inches in diameter, having fhoulders at each end,
with holes anfwering to thofe- of the blocks. G
is a block of another rib, conneéed with the
former by the tubes F s F, placed horizor-ally.
Through the holes in the fhoulders and arms of
the block, and bar-iron, are bolts, (faftened with
cotterels or forelocks,) asat H, H, H; H. The
blocks being united with each other in ribs, and
the ribs connected, and fupported laterally, by
the tubes, as above defcribed, the whole be-
comes one mafs, having the property of key-
frones cramped together. The blocks and tubes
. above fpecified aré thofe intended to be ufed in
the conftruction of the arch of the bridge, now
erecting by me, acrofs the river Wear, at Wear-
mouth, near Sunderland, in the county of Dur-
ham. The arch is a fegment of a circle, whofe

. Aaa 2 chord



364 Account of Wearmouth- Bridge.

chord or fpan is 236 feet ; its verfed fine or height
34 feet ; and its breadth 32 feet, confifting of fix
ribs : but the fizes of the blocks, tubes, and other
parts, with the number of ribs and arms in the
blocks, muft be fuited to the dimenfions, forrry,.
and ufe, of the arch. . In witnefs whereof, &c..

The preceding Patent appearing to us to be wery
interefling, as exbibiting a new Principle ire

" the Confiruction of Iron Arches, we truft the
following Account of the firfi Bridge wherein that
Principle has been adspted, ( with a View thereof,
Plate XX1.) with which, at our Requeft, Mr..
BurDON bas favoured us, will not be unacceptable

0 our Readers.

From the envcreaﬁng population and trade of’
Sunderland and the two Wearmouths, the ancient
ferry, which was alinoft in the centre of the har-
bour, was become very infufficient, and unfafe;

infomuch that frequent inftances. occurred of the
lofs.
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fols of lives, independent of the conftant delay
and difappointment occafiened to all defcriptions
of people. :

Under thefe circumftances, Mr, Burdon, who had
previoully procured a turnpike-road from Stockton:
to Sunderland, was early in exprefling his withes
for the accommodation of a bridge acrofs the
W ear, as near Sunderland as poffible. Beiﬁg re~
turned to Parliament by the county of Durham,

m - the year 1790, he began to move in the bufi~
nefs during the enfuing year, and an a& of Par-

~ Hament for a bridge was, with fome difficulty,
obtained in 1792.. At firft a flone bridge was
propofed; of 200 feet fpan, and 8o feet to the
erown of the arch; but, the plan, with the efti~

- mate, being referred to perfans of fkill, the ex-
tent of expence appeared beyond all reafonable
bounds; and, upon fearching for foundations,
none were to be found within the limits of the
fpace covered by the tide, which flowed betweer:
rocky fhores, diftant from each other, in the
narroweft part, about 240 feet. Another diffi~
culty alfo arcfe from the fituation being fo near
the mouth of the river, and perpetually oc-
cupied -
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cupied by the craft of the coal, lime, and othér
trades, which could not admit even a momentary
interruption. From the attempts at conftruéting
brfdges of iron by the Codlbrook-Dale Company,
and alfo by Thomas Paine, Mr. Burdon, though
he difapproved of their principles, eonceived the
idea of making ufe of that metal; adhering how-
ever to the ancient conftruétion of bridges, ‘by
the fubdivifion of the parts of .the arch, in the
manner of key-ftones; and taking advantage of
the du&xhty and tenacity of iron, to produce an
arch of that metal, at leaft fifteen trmes lighter
than a correfponding arch of ftone, and capable
of being put together upon an ordinary fcaffold,
inftead of an accurate centre, in an infinitely lefs
fpace of time. ,
© After haviig caufed an experimental rib to be
be caft, and fet up, by Meflrs. Walkers of Ro-
theram, under the dire&ion of Mr. Thomas Wil-
fon, Mr. Burdon brought forward a propofal, to
the town of Sunderland, and the county, of con-
| ftruéting a bridge, on his principles, over the
Wear, between the Wearmouths, immediately
adjoining to Sunderland and its. harbour. His

pro-
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propofition was adopted ; and the foundation-ftone
was laid on the North fide, on September 24,
1793. To the fuperintendance of the execution
of the work, Mr. Thomas Wilfon of Sunderland
was appointed, through whofe indefatigable zeal
the bridge was rendered paffable, and opened for
the accommodation of the public, in the prefence
of a vaft concourfe of people, on Auguft g, 1796.
The arch is a fegment of a large circle; its {pan
Is 236 feet; the height from low water to the
fpring of the arch is about 6o feet; and the
verfed fine 34; producing fo' flat an arch, that
fhips of 200 or 300 tons may pafs under it, with
equal facility, within fifty feet on either fide of its
centre ; having 94 feet clear at low water, and
abundant depth in the mid-ftream. The bridge
confifts of 6 ribs, at 5 feet diftance from each
other : the fpandrils are compofed of caft-iron
circles. The 6 ribs were put together, over the
river, in the fhort fpace of 1o days. The fuper-
fruéture is of timber, planked over to fupport
the carriage-road, which is compofed of marle,
limeftone, and gravel, with a cement of tar and

chalk immediately upon the planks, to preferve

them.
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them. The whole width of the bridge is 32 fe
and, on each fide, is a footway of fubftantial g
having an iron palifade, with lamp-pofts of ti '
at intervals. The weight of the arch 1s calculaif
o exceed goo tons, of which 260 tons are irg
Of 28 parts of the iron, 23 are caft, and 3
wrought iron. ;

The expence of co’nﬁmé’ting'the bridge
amount to above £.26,000, of which £.4,000 Wi
fubfcribed by different gentlemen, and the remaif
der by Mr. Burdon. The tolls, which are the fa "
as thofe of the ancient ferry, are fubjeéted, by ; i
a&, to pay £.5 per Cent. on the capital, if equf
thereto ; and ‘all accumulations beyond that

ki
to go to difcharge the capital, :
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XLIIL Specification of the Patent éranted to Mr.
Evrias CARPENTER, of the Neckinger, in the
‘Parifb of St. Mary Magdalen, Bermondfey 5 for
bis Invention of a Method of bleaching Paper in
the Water-Leaf or Sheet, and ﬁzing it, without

- drying 5 whereby the Manufalture of it will be
improved, by Jbortening its Procefs, leffening iks Ex-
pence, and confiderably increafing jts Value,

R Dated Nov. 19, 1795.
Toalto whom thefe prefents thall come, &c.
Now kNow YE that, in compliance with ‘the
faid provifo, I the faid Elias Carpenter do hereby
declare, ‘ that the nature of my faid invention, and
the manner in which the fame is to be performed, -
is hereinafter particularly defcribed and afcer-
' té.ined : that is to fay; I provide a ftout deal box
or cafe, which muft be perfectly clofed, capable'
of confining water or fteam ; the cover on the top *
Vor. V. Bbb ' I make
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I make to let into a groove, the dimch?ions ,of?
which muft be regulated by the fize of the paper
intended to be bleached in it. One I have made
for fool’s-cap ;:per 1s three feet four inches fquare, -
and three feet nine inches- deep, with a hole cut
in one fide, near the top, to receive the neck of
a retort. In this cafe T put a falfe bottom of deal,

bored full of holes; which faid bottom, mcludmg
the feet « on which it ftands, takes up a fpace of
a.boq.lt five inches. Ihave alfo four deal frames
, made to fit info the faid. box or cafe, with two
crofs bars in each diftant about fifteen inches’
from each end, leaving a fpace in the centre of
about four or five inches : thefe frames have feet
which make their hclght about ten inches. The
firft of thefe frames ﬁands on the fa]fc bottom ;
the fecond on the firft; the thll‘d on the fecond

and the fourth on the third. "I'then put mto the
faid box or cafc, under the falfe bottom, apro-’
portion of a certain Ilqu1d whlch I thall hercafter
defcrnbe the ufe of which hqmd is for the prc-
fervation of the health of the operator ‘In rny
Frames I have a groove cut in thc mﬁde of each

end, and ano{her facmg each end ‘i’ the crofs
' " bars;
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bns, thefe grooves receive the end of the laths
on which the paper hangs. Much difficulty arofe -
'in'ﬁnding a contrivance for hangipg the paper
on. Lines, on account of their ng fo clofe,\w
wege particularly inconvenient anid tedious; and
thofe which would be moderate in price gave a
ftain to the paper. Wood was fubject to the fame
complaint, and, being cut {o thin as was neceffary,
thfced and warped in all forms ; ; and all metal
would ruft or corrode in the operation. l\othmg
therefore appearing fo convenient and cheap as
* glafs, I procured from fome" glaziers the cut-
tings of fa{h fquares, in large quantities of ftrips,
from % to 4 of an inch broad, and about fifteen
inches long Thus prov1ded I took my paper,
when preﬁ'cd in the packs in its wet ftate, and,
laying one of the frips of glafs in the middle of
the pack, I turned about four fheets over on it,
and placed it edgeways in a groove of one of the
frames‘; then a fecond the fame way, placing it
quite clofe to the firft :. thus I proceeded until the
frame was filled. In like mz;nner I proceeded -
with the rémgiping frames, placing them in the
' box or cafe as before defcribed, (making it in the
Bbb 2 ~ whole
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whole to contain about five reams,) thel€over “of
which I place on, and either clofe it with pipe-
_clay, or firips of paper paﬁéd on, which latter I
prefer, as th&noi’c cleanly. Ithen lute the neck
of a glafs retort in the hole of the box or cafe be-
fore mentioned, containing manganefe, fea-falt,
and vitriolic acid; the prbportions of which I
have frequently varied, without difcovering any
~ very great difference in their effe®s; but have
gcnéraﬂly found equal quantities of manganefe and
fea-falt, and about { of their weight of the vi-
triolic acid, have anfwered beft. The manganefe
~and falt muft be well mixed together, and put into
 the retort ; then the vitriolic acid muft be mixed
with an equal quantity of water impregnated with
the fumes of burning fulphur, and put to the
other ingredients: thefe mixtures after ftanding a
thort time require a ‘moderate heat, which I have,
from repeated experiments, found moft conveni-
ently communicated by boiling water. The paper,
after having been expofed about eight or ten
hours to the vapour or fteam arifing from this
preparation, will be found fufficiently whitencd,
~ and may be taken from the box or cafe, and fized
| 2 | | with
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‘with the following fize: that is to fay; take one
hundred weight of pieces of fkins of which fize is
ufually* made, and, after bqiliﬁg itdtd a due con-
fiftence, and ftraining it, mix with it the follow-
ing ingredients ; iz, fourteen pounds weight of
alum, feven pounds of calcined vitriol, and one
-pound of gum arabic; this quantity will make
fize enough for about fifty reams of fool’s-cap pa-
per; then prefs it, and finith in the ufual way.
This procefs will anfwer extremely well for a rag
that is devoid of fheayes, and wants only a bright--
nefs of colour; but, where the rag is of a coarfe
- bad quality, abounding with fheaves, it will re-
quire the following previous preparation; wiz. I
prepare adlixivium from equal quantities of peail-

ath and quick lime frefh from the kiln, in the .

proportion of about four pounds to each hundred
weight of the article ; I pour on water, by degrees,
until the lime is flacked, _hnd mix them well to-
gether, then pour on a large quantity of water,
firring it well feveral times; after which I fuffer
it to ftand until the folution is ‘clear, which I
- draw off, adding more water to the refiduum, un-
til all the falts of the athes are entirely diffolved ;

‘ then
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then I draw off the clear and mix it with the former,
and, if not fufficient for the purpofe, I add more
water to the folution. With this 'lixiviuml ci‘the}
macerate my rag, or boil it, as its ftate and condi-
tion may require; the firft of which I prefer, as
the moft cle;‘mly, as well as the moft economical,
but the latter is the moft expeditious and effec-
tual ; and, when working a clofe-wrought rag,
made of a hard twifted thread, and abouriding
with theaves, it will be found neceflary to pafs it
through a wafthing-engine, to open it, and give-
the lixivium and bleaching principle free accefs to
its internal parts. After it hath been thus mace-
rated, or boiled, until the fheaves are extirpated,
wluch will ' take a longer or fhorter txm* accord-
mg to the quality and texture of the rag, it is
then either to be prefled, or ftand in fome con-
venient receptacle to drain away the fuperflu-
ous water, and then put into the box or cafe
prepared for bleaching the paper, or any other,
box, cheft, or cafc made of wood, of any fhape,
er dimenfions, only obferving it is perfe&ly tight,
I have ufed frequently, for this purpofe, cafes
three feet {quare, and about two feet three inches
deep.
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deep The noxious vapour whlch iffued from
the bleachmg-cafes immediately on their being
opened, having made feveral of the people em- -
ployed therein extremely ill, and having experi-
enced the pernicious effects of it feverely myfelf,
I turned my attention to a preventive ; and, con-
fidering the attractions of all alkalies with acids, I
difcovered, after trying various means, that the
lixivium which we have always at hand anfwered
the purpofe fully. When I have put it in tpcf '
ftrong, or in too great a quantity, its effeéts have:
Begn curious: in feveral of thofe trials, after put-’
ting in my lixivium of various ftrengths and quan-
tities, laying on my falfe bottom, and throwing -
in the article thereon," to the amount of at leaft
one hundred welght and a quarter ‘in each cafe,
I have found on opening, dfter ftanding the ufual
time of eight or ten hours, the cafe which had’
the weakeft poftiori of the lixivium well done
throﬁghout where it ‘was a little ftronger; one’
fmall fpot in the centre had the colour untouched ; "
and, where it was ftrongeft, one large globular
form in the middle, of about eighteen inches dia-

S ‘ ' meter, _
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meter, was as full of colour as when put in; while
all round, top, bottom, and fides, partlcularly
the bottom, was purely white. This I attnbuted
to the powerful attraction of the hxmum, draw-
ing the gaz down at the fides and corners, where
it would find an eafier paffage than inthe centre, )
where it lay in a more folid body ‘One galIon of
the fecond running of the lixivium w111 be gene-
rally found a proper quantlty for” e*very hundred’
weight, to draw the b]eachmg power into the
pulp, and render the procefs fafe and pleafant to”
the operator. It may be fuppofed much of the”
gaz muft be wafted in the lixivium : if puf in in-
Jjudicioufly it will, but, if in a proper qﬁaqtify};}
the fame charge will bleach much more effectual- .
ly than without it ; being fo volatile that it is dlf-
ficult to confine it.. ]have feen the ﬁner and ,
more fubtile parts penetrate through the ncck of'
a ftone retort of confiderable thlcknefs, whxch 18
foon rendered porous by repeated ufe ; 5, and as
foon as the cafe was opened, great quantmcs
would fly off; and, if the people employed dld not '
fly from it for a time, they would expenence 3
o - tre;nbhng
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trembling of the limbs, fick head-ach, painful
fenfation at. the ftomach and throat, and a whee-.
fing cough, as if afflicted with a violent afthma ;.
all of which are removed by the application of the
lixivium, As the gaz decompofes all the {ub-
ftances found in the pores of wood, to the de-
firuétion of the wood, and continual decreafe of,
the Wleaching power, it wﬂl. be necefary to line
the cafe with fome kind of cement that will repel |
it: I have lined my box or cafe with a thick
coat of white paint, which hath anfwered tolerably
well. 'When I have thus prepared my box or cafe
with the lixivium and falfe bottom, I fill it with
the article to bleach; having clofed the cover,
I fix the retort with the chemical mixtures here- .
tofore mentioned. The precife 'charée to each of
thefe retorts cannot be affixed, but muft be regu-
lated by the article to be bleached, which the
judgement and ingenuity of the operator muft de- -
termine ; for inftance, that charge which might
with fafety be employed on a firong coarfe rag
would injure the texture of a fine or tender-
anc; and that charge which would be fufficient
Yer. V. Ccc , for
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for a fine rag would be ineffeGual for a very

coarfe one. A few careful experiments will farnith

a diligent perfon with more inftruétions and
knowledge on thofe particulars than all that em

be written ; I have however generdlly found; ‘that

lefs than two pounds weight of vitriolic acid, to

each hundred weight of rag or pulp, hath been in-

fufficient for the fineft, and that mote than five

pounds wéight was mifchievous to the coarfeft,

having a tendency to take out férength ag well as

colour. The heat communicated to thefe retorts

is by boiling water, as before thentiotied, being
neither accompanied’ with the dirt, the expence,

ot labour, of fand-heats, and much more uniform

in its effes. Many circumftances may happen
to make feparate cafes and fire produce different
thades, therefore, inftead of many cafes, F intend

having only one, equal in dimenfions to all I pro-v
pofe bleaching at a time ; with retorts in propor-
tion; with a trough of fome ¢onvenient fubftance, |
to hotd the body of the retorts in boiling water ;
and with a covef to confine in the fteam ; by
which means the heat will be retained, and the

' o cold
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cold air kept from checking the afcent of the gaz
when. it becomes weak. A cafe of about twelve:
feet long, three feet deep, and twenty-eight inches
wide, with about four reterts, would bleach from
. fix to.eight hundred weight at a time.  After the
article hath beerr expofed to the action of the ;gaz
for eight or ten hours, it may be taken out of ‘the
cafes; and, if entirely freed from fheaves, it may
be made ipito paper; but, if any fheaves rcmain,
it muft be again_fubmitted toa fecond macera-
tion, or boiling, and made into paper; then
finithed from the packs in the water-leaf or fheet,
as before particularized. In witnefs whereof, &c.

Ccc 2 XLIV,
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XLIV Specification of the Patent granted to M.

- JAmEs STUARD, of the Parifb of St. Anne, Mid-
" dlefex; for bis Invention of an Anchor on & new
< iConflruttion, for Ships and Veffels, which is mm:Zr
) ﬁtpmor to tbofe now in U/E.

WITH A PLATE.

b;ted Feb. 4, 1796.

TO all to whbm, thefe prefents fhall comne, &c.
Now xNow YE, that I the faid James Stuard, in
Eompliance with the faid provifo, do hereby de-
fcribe and afcertain the nature of my faid inven-

tion, and declare that the fame is to-be performed

in manner following: that is to fay ; whereas, the
uppermoft fluke of a common anchor, which has
two, is dangerous to thips and veflels which may

happen to ground by it, and alfo frequently ac-.

cafions the anchor to be tripped, by the cable ta-
king hold of it on the fhip’s fwinging, to the
hazard

4

-
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hazard of the fhip’s going on thore, or occafion-
ing damage, by driving: foul-of other thips or vef-
fels. 'To obviate fuch confequences I would have
- but one fluke ; and, that the anchor may be fure
to. fall tﬁg right way, with the fluke downward,
I would have vthe thank very fhert; whereby, when
{fufpended by the cable, it will cant the moft, and
when it has hold in the ground the thip will ride
fafer; as a long fhank has more power to loofen
and break the ground, .and is more likely to be bent,
or broken from its hold. "The form of the fhank and
arm of the anchor to be as A A, Fig. 1. (Plate XXIIL)
in the annexed drawing; and, that they may be
ﬁi‘ongér than if made feparately and fhot together,
I would have the bars which compofe them in one
length ; fo that there be no fhoot or joining in the
whole length of the fhank and arm. The hole B
is to receive the ring for the cable, and the hole
C for the ftock. Or, the thank may be made with-
out the hole C, and the hole B made oétagonal ;
or, if round, I would have a fmall projetion on

the ftock, and a fmall cavity on one fide of the

hole B to receive it, to prevent ‘the fhank’s turn-
ing ; and, inftead of a ring for the cable, to have a
6 fhackle,

\
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thackle, through which, and the fhank at B; the

frock muft pafs; and, ﬁlatthefhackkmaynutv' '

fall too low, have a ftop an each fide, at the upper
end of the thank. The palm to be in fhape as
DD, Fig. 1. and as Fig. 2. made either entirely
of caft iron, or a caft-iron fthell filled with dead ;,4
that being of much more fpecific gravity than
sron. The back of the palm to be formed either
as the convex lines, or the frait lines making
-angles at the centre, or the concave hines. The
Bock to be compefed of a wrought-iron bolt, as A,
Fig. 3. covered with caft iron, BB. Alfo to have
2 {mall fhackle, or two plates with a fmall bolt
between them, as EE, Fig. 1. on the bend of the
{hank and arm, for the buoy-rope to be made faft
to; or.a long circular bolt paffed through the
plates, and faftened to each corner of the palm.
In witnefs whereof, &ec.

XLV.
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XLV. Specification of the Patent granted so My,
JacoB Levy, of Garden-court, in the Parifb of
'St. Botolph, Aldgate ; for bis Invention of the
Art of making Semolina from Wheat.

Dated July' 5, 1780.~ Tevm expired.

T0 all to whom thefe prefents fhall come, &c.
Now kxow YE that, in compliance with the faid
provifo,. I the faid Jacob Levy do. héref)y declare,
that my faid invention of the art of making from
wheat, the growth of this kingdom, femolina,
from which vermicelli and macaroni are manu-
factured, equal in q_ualify and goodnefs to that
imported from Italy, is defcribed in manner fol-
lowing : that is to fay; the wheat is ground in a
flour-mill, and the flour feparated from the mid-
dlings; the faid middlings are drefled in a bol-
ting-mill; in four different forts, and then fifted
through parchment fieves, till all the bran and
pollard is feparated from them. In witnefs
whereof, &c. .

- XLVL
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XLVL.  Obfervations on the raifing and dreffing
of Hemp, By Epwarp ANTILL, Ef.-

From the TrRANSACTIONS of the AMERICAN
PHiLosoPHICAL SocCIiETY. "

W HOEVER would raife hemp properly, and
to advantage, fhould fet afide two pieces of
g'x;ound, of fuch difricnﬁpns each as he fhall be
able to cultivate every year, and fow the one,
while he is manuring and preparing the other for
the fucceeding year's crop ; the higher and drier
the ground the better, provided it be well durig—
¢d, and made ftrong and melow. The ground
thould not be too floping, left the good foil be
wafhed away with hard rains; if it droops toward
the South, fo that it may have the full influence
of the fun, it will be an advantage; low, rich,
“warm, dry grounds will alfo produce good hemp ;
but wet lanﬂ, though ever fo rich, will by no-
means do. The ground being prepared, and made

T : very
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very mellow, Inow come to that part which muft
be particularly and exadlly-asended. to, - fince the
fuccefs of the crop greatly depends upon it
8ome time in May, the ground, bcingamoiﬁami
n afregegating fiate, but by ng means wet, muft be
well ploﬁghcd » the furrows muft be clofe and even;
and the foil mutk lie light and mellow ; it mutt then
be fown ?cry even, with two bufhels of feed upon
one acre. A man with an iron-tooth harrow follows
the fower, and harrows in the fead, with thp
botfes, without any balks; for, the lefs the ground
is tesnapled the better. If harrowing one way he
not fufficient to cover the {eed, though it would
be beft if that could be donc, it muft be crofss
harrowed. The gtound being moift;. as I faid
before, but by no means fo wet as 1o clod, which
would -ruin. the crop, the feed will all fart and
come up together, which is a fure fign of a good
crop, and nothing after that, but top much wet,
will hart it; for, hemp thus come up bids defis
ance to weeds and grafs of every kind. Its growth
is fo quick, and it fo effetually thades the: ground,
shat nothing below can rife, or fhew its head ; and
b fo preferves all the moifture below, that, the

VoL V. Ddd * hot-
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hotter and drier the weather, the fafter it grows. '
Whereas, if the fecd be fown when the groupd is

dry, the feed that lies deepeft, where the moiftuze

is, will come up firft, and thefe plants will fhade

and ftarve thofe that come up after ; by which

means the firft comers will be too large,. and-the

- laft will be much too {mall, fo that:the crop wil

be.greatly damaged every way :. fo much depends
upon this one circumftance, .of fowing the feed
when the ground is moift, and fit to recetve it
The crop, thus rightly managed, will fand. as
thick as very, good wheat, and be from fous to fix
feet high, accerding to the firength of the groupd,
and. the ﬁe_q}:s‘:will not. be thicker than a.good
wheat firaw ;. by this means the hemp will .he .
finer,. ig will, yicld. the greater qusntity, and,
may be. plucked: from the ground,. like: flax,
wwhich will be a great faving. . But, if it be fown
thin, that is, ope bufhel to an gere, which i3, the
common practice, it grows large;. the hesp is
harfh gnd;coaffc,,' and ‘then it muft be cut with
books,. .which occafions greatwatte ; for, four or
five inches above the ground is left ‘by way

o - of
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of ftubble, Whlch contains the bcﬁ: and heavxeﬂ:»
part of the hemp.
 When the hemp has got its growth -and is ﬁt
‘to be plucked, which you will know by the under
Yeaves of the carle or male hemp turning yellow
and falling off, the fooner it is pulled the better.
k muft then be bound up with ftraw -bands, in
ﬁn’glé-band'fhca%s, rather fmall than ]'aré;e,‘ and
éach fheaf muft be bound in two places ; and,-the
fooner it is carried to the water, to rot, the bet-
ter. Water-rotted hemp, if it be rigltly managed,
is every'way better than that which is rotted on
the ground ; there is lefs wafté in it, When-it
comes to be drefled ; “it looks brighter and fairer'
,to the ‘eye; 1t is efteemed to be ‘frronger and
ore durable, and it always fétches ‘a better
price ; befides, it is much fooner done, and it is
rotted more even and aliké, and with greater cer-
tainty and exadtnefs. Many people-in America
ire acquainted with the method of rotting: hemp
in water; but, as many more are not yet ac-
guainted ‘with it, I fhall, for their information, -
fét down the method of doing it. Hemp may be
AT -Ddd2 - rotted.
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rotted “infagtmted or. fawding water, fifuch.ay
ponds, pools, or bread deep ditches; and, in:focky
water, it iy generally four o five days and mightk
m rotting, and {ometimes longér,.- atcording to
the heat or codlnefs of the weather; .. It may alo
be rotted in running water, s in 2 brook-er
fiver; and, in fuch water, three or four days ahd
nights - are fufficient, according to the weather:
"Fo know whether the emp is. rotted enough, in'
either ‘¢hafe, 'take -4 middling handful out of the
. middle’ row, and try with both your hands
fiap it afunder 3 if it break eafy, it is- rotted
enough’; but, if it yet appear pretty frong, it
ndt, and mudt lie longer, till it breaks with-esfe'y
then it muft be taken' out, -and dried -as. foon
ds poffible.’ 'In handling the' theaves, take hold
of the bands, and' fet them wpright apainft &
fence, if one beé hear, or lay them dewn upon the
grafs, for the water to drain off 5 then unbind them
¢arefully, open and {prexd them,’ that they tmay
dry thoroughly ; then bind them. wp agiin, and
hbufe them in a dry tight place. The reafon of
* Randliitg ‘the hemp in this careful manner is, that,
whefr-it is well rotted, whilft it is wet the lint
comes
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‘comes off wath the leaft-touch ;. therefare; if 1t be-
handied roughly, or .if, while it is wet, it be
‘thru_wn mto & cart, and garried 0 a diftance 10
be unbound and dried, it will'be greatly hur,
and the owner will meceiwgncat’dﬁnage; but,:
when: & 18 dry i may be handled with fafety. - -

“.If the hemp be rotted inv: a breok or runng
watdr, the {heaves muft be laid acriifsithe ftvean ;-
for, if they be laid: down: lengthways with .the
fiream, the cufrent of the waterwill wath away.
the lint, andrain the hemp : it muft be laid dawn,
heads-and points, two, four, or fix thick, accard-:
ing to the depth of the water, and, the quantity
of themp. If the bettom -of the river: be {and,
gravel, or mud, three good ftrong fiakes muft-hé
driven down at each end; above ard belew, and-
three long ftrong poles muft be laid on the hemp,
and faftened well to the fiakes in fuich-manner as

~ to-force down-the hemp wrider water, where it is
to. remain till it is rotted enough ; though, iif a
muddy ftream could: be avoided, it would be beft,
becaufe it is apt to foul and fiain the hetap. If
the‘b;)ttom -of ‘the fiream be rocky or ftony, 4o
that ftakes-cannot he tiriven dawn to fecure the

hemp
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hemp under water, and prevent its floating away,
then a rough wall muft be made at ‘the lower end
of the hemp, and along the fidey to keep it in ;
and firong poles or rails muft he laid upon the:top
of the hemp, and pretty heavy ftenes upon them,
fo as to fink the hemp under water, where it muft
lie till it is rotted enough. - C
. What hemp is intended for. feed, fhould be
fown on a picce of ground by itfelf, which: mufk
be made very rich and ftrong. It muft-be fown i
ridges fix feet wide ; and the feed muft be. of the.
largeft and beft fort, and fown very thin, at.the
rate of a peck upon an acre, of rather fix quartss
for, the thinner it is fown the more it branches,
~ and the more feed it bears, Tt thould be fown fome:
time about the middle of April, and then the feed: -
will not be ripe #ill. fome. time after the: other
hemp is done with. . If you have no canvenient
place. to fow your feed-hemp by itfelf, then.fow:a:
border, of fix feet wide, along the'North and Wedk:
fides of your hemp-field. The reafon for fowing:
your feed-hemp in;{uch'narrox& ridges or borders:
is, that when the carle or male hemp 1s_ripe, *
and, has fhed its farina on the fimble or. female!
- o R hcmp,
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hcmp, (by which the feed is-impregnated,) ‘and
the leaves of the carle hemp fall off, and the -
frem graws: yellow;: you may eafily ftep in along
the: fides, and pull up the carle without hurting
the female; which-now beginis to branch out, and
looks of a deep green colour, -and very flourifh-
ing ;) and, when the feeds begin to ripen, which is
known by “their falling out of their fockets, you
may, all along both fides, bend down the plants;
and fhake out the feed upon a cloth laid cn the
ground ;.. for,. .as they ripen, they fcatter -upon
being fhaken by a hard wind, or otherwife. Theh
. it. muft. be. watched, -and the fowls -and yellow-
bizds kept from it; for they are ‘immoderately
fond of the feed. As the firft ripe feeds are the
fulleft and beft, they are worthy of fome pains to -
fave’ them ; and the beft way to do that is, to
bend down the plants all along, on each fide of
the border or ridge, as is faid above, and fhake
themrover a cloth {pread on the ground to receive
the.foed. ‘If one fide of the plant be rooted out of
the ground, .by forcing it down'to fhake out the
feed, there will be. no damage, the feed that re- -
mains will ripen notwithftanding; and the plant
" muf¥
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mutt be thus thaken every two or three days, til

all the feeds are ripe, and thus faved. This way

is much better than pulling up the plants by the

roots, and fhaking them on a barn-floor, and

then fetting them up againft a fence on the fide

of the barn, for the feed to ripen, fhaking them

again morning and evening on the barn-floar; for,
by this method, which is the common pra&ice,
one third of the feed at lcaft never comes ta

maturity.

- It is well known to every farmer, that, in the
three bread-colonies at leaft, the fpring and fum-

mer feafons are of late years become very dry; fo
that a crop of flax is become very prevcarioixs,f
fcarcely one year in feven producing 2 good one.

This is a conftant complaint in the mouth of every

bufbandman : now, hemp does not require half the
tain that flax does; thisis a circumftance that

is well worth the notice and attention of every

farmer ; and therefore, by his raifing hemp in the

manner before direéted, and by prepariné it in

the beft manner for fpinning and wcéving into

good cloth, he can with greater certainty fupply

all the neceflary ufes of his family; and, by fel-
' ling
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fing the overplus, he can purchafe fuch things as
his wife and daughters may think convenient on
eXtraordmary occaﬁons This, howev er, ‘need not'
hinder him from ralﬁng fome flax every year
but I think that it is more for his intereft to ﬁx
his chief dependence upon his crop of hemp, as
that is more fure, and every way more proﬁtable,'
the general run of feafons confidered.

"I thall now endeavour to inftruct the hufband -
man in a few eafy rules for preparlng his hemp,
which he has raifed and managcd in thc manner;
before directed.

The beft preparation of hemp, for the manu-
faé’curmg ‘of cloth, is to render it as foft and as
fine as pofﬁble, without Ieﬂ'emng its ﬁrength 5
and the eafieft and cheapef’c way of doxng this is
certamfy the beﬁ This is to be found out by a
'vanety of trials and expenments ‘but, ill a better
way is difcovered, with which I thoyld be great]y
pleafed take the following methiod, wlnch is thc
beft I have yet been able to difcover.

'If you have a large wide kettle, that will eikeé
in your hemp at full length, it will be the bet-
ter ; but, if ybul; kettle be {mall, .then you muft

Vor. V. Eee ~ double
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double your hemp, but without twifting; only the
fmall ends of every hand muft be thﬁed a ln;th,
to keep them whole and from entanghng Then,
- firft of all, lay fome fmooth_fricks at the bottom
of the kettle, fo as to lie a.crofs one another,
three or four layers, according to thc fize and
depth of your kettle : this is to keep the hcmp
from touching the hquor Then pour fome ley of
middling ftrength, half as ﬁrong as what you
make foap of, gently into the kettle, not fo much
as to rife up to the top of the ﬁxcks, they bem%
kept down to the bottom. T hen lay in the hempg
each layer croffing the other, fo that the ﬁeam
may rife up through the whole body of hemp 5
gwhlch done, cover your kettle as clofe as you
c;m, and hang it over a very gentle fire, and kcep
it ﬁmmermg or ftewing, but not boiling, fo as to
ﬂralfe a good fteam for fix or eight hours. Then
‘take it off and let it ftand covered till it is cook
'enough to handle. Then take out the hemp, and
;xvrxng it very carefully, as dry as you well can,
and hang it up out of the way of the wind, cither
in your garret or your barn, ﬁmttmg the doors;
there let it rernam, turnmg it now and then,

ulk
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Wl it is perfeétly dry. Then pack it up in
fome clofe dry place till you want to ufe it;
but you will do well to vifit it now and then,
left any part, might be damp and rot. Xou
muft know that wind and air weaken and rot
hemp, flax, and thread, very much. 'Then,
at your leifure, twift up fome of the hands, as
many as you intend for prefent ufe, as hard as
you can, and, w1th a round {mooth hand;beetle,
ona fmooth ﬁone, beat and pound each hand by
itfelf all over very well, turmng it round from ﬁde
to ﬁde till every part be very well bruifed. You
muﬁ then untwift it, and hatchel it, firft through
a coarfe, and then through a fine hatchel ; and re-
‘member, that hatchelmg muft be performed in the
fame manner as a man would comb a fine head
of hair; he begins at the end below, and as that
difentangles, he rifes higher, till at laft he reaches
up to the crown of the head. The firft tow makes
good ropes for the ufe of the plantation ; the fe-
cond tow makes very good coarfe fhcetmg ; and
the hemp itfelf will make excellent linen, 'The
‘fame method of feaming foftens flax very much.

Eee 2 \ XLVII.
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XLVIL  Gonelufion of Mr. KirwaN's Experimenis
on the alkaline Subfiances yfed in bleaching, &c.

(FroM P.349.)

: I TRIED alfo another fort of afhes, whi,ch.']:
‘had from a chandler ; they were of a whiter colour,
and cleaner. 'The folution of an ounce of them,
in fix ounces of water, precipitated only 5,5 grains
of earth of alum, and therefore contained but &
grains of mere alkali.

There is a remarkable circumftance attend'iﬁg
thefe athes, namely, that if they be much cal-
cined they feem to lofe their alkaline properties,
and the folution no longer precipitates that of
corrofive, fublimate reddith, as alkalies not thp-
roughly aérated do. What this circumftance. de-
pends on, I have not as yet examined, but am al-
tmo{,’c. certain it proceeds from the prefence. of
common falt, as fixed alkalies and common falt
melt véry eafily, and thus unite to the earths.

To
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To eftimate the goodnefs of different athes,

fome have recommended-the ufe of an hydrome-

ter, whereby to difcover the ftrength of folutions
of equal weights of thefe afhes in equal quantities

of water ; but, as this inftrument is equally af-
feCted by the prefence of neutral falts as of al-

kali, it becomes ufelefs.

Table of the Ruantity of mere .Alkali, i ape. bmdrgd
avoirdupois Pounds of the following Subflances, by

' the aluminous Tefl,
One hundred Pounds,
‘Cryftalized foda, - -
Sweet barilha, - -

Mealy’s Cunnamara kelp, -
‘Ditto defulphurated by fixed air,
Strangford kelp, - -

One hundred Pounds,

Dantzic peatl-ath, - - -
Clarke’s refined ath, -

- Cafthup, - - -
Common raw Irith weed-ath, -
- Pitro flightly calcined, -

Mineral Alkali, . -
20 - lbs. -
24
34457
4,457
1,25
Vegetable Alkali.
63,33 1lbs.
26,875
19,376
1,666
4,666

SEC-
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SECTION VL

Of tbe beft Manner of procuring alkaline Salts.”

Of the Method of procuring mineral Alkali. Firft.
Mineral alkali may be procured more or lefs pure
from the combutftion of the various {pecies of kali,
or Salfola of Linnaus, or from that of the different
fpecies of Salicornia and Chenopodium of the fame
author. The compounds thus formed are called
- barilbas or foudes. '
The cultivation of the Salicornia may be feeh in
_ the fifth volume of the Mémoires des Savants étran-
gers. A French acre (1,261 Englifh) produces
one ton of this weed ; and this ton, when burned,
produces but 100 weight of barilha, and this of
‘a kind inferior to fweet barilha. A fmall quantity
of this alkali is alfo contained in kelp. I am in-
clined to think that much of the alkali is loft by
its union with the earthy parts, during the fufion
effected in the common manner of fabricating
this fubftance; and thercfore the procefs;“fng.

: | © gefted
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gefted by M. Cadet may be ufeful. He advifes
a trench, two feet deep, feven feet long, and
eighteen inches broad, to be made, lined with’
clay mixed with fand, and over this,. iron bars,
two inches diftant from each other, to be laid;
upon which a wall 2,5 feet high is to be con-
firuéted, of limeftone, if poffible; over the bars
the.dry fea-weed is to be laid, and fet fire to}
“the athes will fall into the trench, and when it is
full the fire is difcontinued *. I believe alfo that
wafhing the fea-weed in freth water, to carfy off ’
the fea-falt that adheres to it, would be ufeful:
... Ta defulphurate kelp, the Abbé Mazeas recom-
mends proje&ting on it, while in a red heat, % of
its weight of nitre; but this procefs feems. too ex-
penfive to be pradtifed in the great. o
Secondly. This alkali is found native in Egypt,
and in feveral parts of the Ruffian empire, and
' perhaps may be cheaply imported. -
Thirdly. Common falt may be decompoﬁ:d
gftet Mr. Turner’s method, by trituration with

*\ Mémoires de P Académie des Sciences de Paris, 1767.

6 'litharge_.v
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litharge. As the calx of lead here employed is af-
terwards converted into a yellow pigment, this
method is vety beneficial.

I have alfo contrivéd another procefs for de-
COxhpoﬁhg common falt. 'The particulars of my
experiment were as follow.

Firft. I rendered thé common falt pure, by
adding to its folution a folution of mineral alkali,
tintil all the earthy matter was depofited.

Secondly. To a folution of three ounces of this
purified falt, in nine ounces of water, I gradually
added z fatarate folution of 4,75 ounces of fugar
of léad, both hot, until the {olution of lead fcarcely
excited any whitenefs in that of the common falt.
. After ore night’s reft, part of the fugar of lead
cryftalized in the bottom of the veffel ; by which
it is plaih that too much of it had been ufed:
thefe cryftals weighed 240 grains. The fuperna-
tant liquor I again evaporated to nearly %, and
after two days obtained large pellicles of acetous
foda, which I feparated : they weighed 323 grains.
To the refiduum, which ftill had a fweetifh tafte,
I added a folution of mineral alkali, until no far-

ther
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ther precipitation appeared ; a very fmall quantity
of the alkali was fufficient for this purpofe. I
then' evaporated the remainder nearly to drynefs,
and afterwards heated it in a crucible to rednefs.
In this heat 1t inflamed, and, when ‘calcined:
neatly to whitenefs, I took it out, diffolved it in
twelve ounces of water, filtered it, and, on ad-
ding a hot folution of alum, obtained a precipi-
 tate which, when dried, weighed 169 grains, and
indicated the quantity of pure alkali to be 112
grains nearly. In this procefs nothing is loft, for
the lead may be either revived or turned into a
pigment.

Lafily. Glauber’s falt may afford the mineral
alkali, but moft eafily in the form of liver of ful-
phur: I endeavoured to decompofe it by the
above procefs, but the quantity of alkali obtained
from a large quantlty of it was very inconfider-
able. S
- Of the vegetable alkali. Tt is univerfally known
that this alkali may be extrated, in a greater or
lefs quantity, by lixiviation, from the athes of
almoft all vegetables ; and it is now well eftablith-

Vor. V. Fff ed
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ed that it pre-exifts in vegetables before combuf-
tion; not indeed in a feparate uncombined flate,
but united partly with the vitriolic or marine
acids, and fometimes the nitrous, but generally,
and for the greater part, with a vegetable acid, ar
oil, with which it forms eflential falts, as they are
termed. Thefe vegetable acids and oils are de-
compofed during combuftion, and thus the al- .
kaline part 1s fet free ; but the vitriolic acid, by

contact with inflamed matter, is canverfed into

fulphur ; part of which unites to the free alkali,
which proteéts it from combuftion, and thus

forms what is called liver of fulpbur ; a praduct

found in moft afhes, efpecially when the air

has not had free acce(s to them during com-

buftien. '

As aikaline falts are of great importance in fe-
veral arts, the proportion of athes afforded by
different vegetables, and that of alkali by the
athes of each fort of vegetable, has of late been ac-

curately attended to : 1 {hall here prefent the beft
authenticated refults of the experiments made
with this view, .

One
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One thoufand pounds of the followmg vege-
tables, perfe&ly dry, and burned in a clean chim-
ney and open fire, afforded the quantxty of afhes,
and faline matter, exhibited in the annexed
tables.

One thoufand Pounds ~ Pounds of Athes.  Pounds of 8akt.
Stalks of Turkey-wheat

or maize, - 88,6 17,5
Ditto of funflower, 57,2 20
Vine branches, - 34 = 55
Box, - - a9 . 2,26
Sallow, - - a8 . 2,85

Elm, - - 23,5 . 39

Ozk, - - 13,5 . 1,5

Afpin, - - 3,2 0,74

Beech, - - £,8 1,24

Fir, - - 34 . 0,45 ,
Fern cutin Auguft, 36,46 _ 4,25 Home,
Wormwood, - 97,44 73 Wiegleh,
Fumitery, ~ - 219, 79 Id.

-~

Fff2 : I’a.bk
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T able qf the faline. Produéls from one tbat{/'and Pozmds
of the Afbes of the following Vegetable:.

Saline Produas
Stalks of Turkcy wheat

or maize, - 198 1bs.
Ditto of funflower, 349
Vine branches, - 162,6

Elm, - - 166 - SERERT
P . e 7',8 J"’ g
S OW, < - foz - Cod e
Oak, -° "~ - 11 -
Afpin, < - 6t - - = ml
Beech, ST $8) T
Fir, YR 152 - - o
Fern cut in Auguft, - {16, or~ 125 accordifig. to
' Vo s - Wildenheim.
Wormwood, -~ - {448 - - ¢
Fumltory, Y- NN DI

Heath, = -L. = 1" :x¥5 Wildenheim. it

SR T o
Hence we fee that, in general, weeds yield
much more athes, and their athes much more
falt; than woods; and -thdt confequently, as to
4 falts
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falts of the vegetable alkali kind, fuch as pot-afh,
pearl-ath, ‘cathup, &c. neither America, Triefte,
nor the northern countries, poflefs any advantage
over us.

Secondly ; that, of all weeds, fumitory pro-
duces moft falt, and next to it wormwood ; but,
if we attend only to the quantity of falt in a given
weight of athes, the athes of wormwood contain
moft. . Trifolium . fibrinum (Buck~bean) élfq.. pro-
duces more afhes and falt than fern. - . *
" Moft of the experiments on woods were made
in France, by order of government, under the
infpeétion of the overfeers of the falfpetre-works;
yet are to be read-with caution by thofe thét at-
tend ta the. quantity of alkali with refpe&,' to
bleachers ;. for, as vitriolated tartar (a falt ufelefs to
bleachers) is as ferviceable to the makers of falt-
petre as alkaline falts, they have conftantly con-
founded. one. vﬁth the other ;’ but the experiments
made on weeds were inftituted by perfons who
garcﬂxlly:d,ifcriminafed thefe falts. 100 grains of
the falt.of wormwood contain but fix of vitriolated
tartar, . and, 100. grains of the falt of fufnitory
- contajp 135. All alkahne falts; unlefs mlxed with
hme,
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lime, contain al{o § at leatt of fixed air; which
produces no other effect in bleachirlg thard that of
reftraining their adtivity.

4

SECTION VIL.
Of the Procefs of obtaining Pot‘ and Pearl Afb.

Firft. The weeds fhould be cut juft before
they feed ; then fprcad well dried, and gatbcrved
clean. '

“Secondly. They ﬂmxxld be burned within doors
on a grate, and the athes laid in a cheft as fai’c as
they are produced. If any charcoal be yifible, it
fhould be picked out, and thrown back into thé ’
fite. - If the weeds ate moift, miuch coal will be
found. A clofe fmothered fire, which has been
recommended by fome, is véi‘y prcjiadicial '

- 'Thirdly. They fhould be lixiviated with ¢ twelve
times their weight of boiling water. A drop of
. the folution of corrofive fublimate will itntne-
diately difcover when the water ceafes to tzke up
any more alkali. The earthy matter that remains h
Is faid to be a good manure for clayey grounds. -

Fourthly, *



ufed in bleaching, Se. - 4oy
- Fourthly. The ley thus formed fhould be eva-
porated to drynefs in iron pans; two or three at
leaft of thefe fhould be ufed, and the ley, as fafk
as it is concentrated, ‘paffed freom one to the
other: thus, much fime is faved, as weak leys
evaporate more quickly than the fironger. The
falt thus procured is of a dark colour, and coa~
tains much extradtive matter; and, being formed
in iron pots, is called pot-a/b. ,
Fifchty. This falt thould then be carried to a
reverberatory furnace, in which che extractime
matter is burned off, and much of the water dif+
ﬁfated; hence it generally lofes from 1o o 1§
pér cent. of its weight. Particular care Thould be
taken that it do not melt, as the extra@ive matter .
would not be thoroughly confumed, and the al-
kali would form fuch an union with the earthy
parts as could not eafily be diffolved. I add this
caution, as Dr. Lewis and Mr. Doflic have inad-
vertently dirgéted the contrary. This falt, thus
refined, is called pearl-afh, 3nd mufk be the {ame
as Paatzic pearl-ath *.

" % Yhe French cdll the refied ath pitaffe, and the unre-
fned /o . -
. For
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For the moft ceconomical conftrudion of a la°
boratory and furnaces for the above operations, I
refer to the defcription given in a'French tra&,"
called L'Art de fabriquer le Salin € I Po}q[t‘;'
and fhall only add, that if the falt were exttadted
by a fire fupported by vegetables, whofe afhes
might afterwards be employed, no inconfiderable
advantage would be gained. Pearl-afh is fre-
quently tinged green, or blue ; this colour it ac-
quires during fufion, not from any union of the
falt with phlogifton, as was formerly fuppofed,
but by reafon of the manganefe contained in the
afhes of almoft all vegetables, as Mr. Scheele has
fhewn. When it is calcined without melting, it
is as perfeétly white as Dantzic pearl-afh. -

SECTION VIIL

Of the colouring Matter of linen Yarn, and its
Solvents. -
, I-favihg, | through the obliging attention of Mr.
Arbuthnot, procured a fufficient quantity of ’élka-
line ley faturated with this colouring-matter, or,
as the workmen call it, 4i//ed, and which they are
- in
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in the habit of throwmg away, I found it to be a
tuﬁrb1d liquor, of a reddifh brown colour, a pecu-
liar tafte, and ftrong fmell, aﬁ"ordmg no fign ei-
ther of acidity or alkalefcence. On five quarts of
thlS hquor, I poured two ounces of weak marine
aC1d _there was no eﬁ'ervefcence, but a copious
depoﬁtlon mﬁant]y took place, of a greyifh green
- calouf, and the hquor freed from this depofit was
of the colour of red amber.

The next day I drew off the liquor with a fy-
phon, and poured two quarts of pure water on the
depoﬁted_matte,f, and, having agitated the wholé,
fuffered this matter again to fubfide, drew off th;:
water, and added two quarts 'niore; this liquoy
gave manifeft figns of acidity, and continued
fomeWhat, reddith. Prefuming that, after the ad -
dition of fo much water, this acidity ' couid not
proceed from the fmall quantity of marine acid I
had ufed, more efpecially as the liquor originally
contained an alkali, in the faturation of which
the greater part of the acid muft have been em-
- ployed, I began to fufpect that this ley contained.
an acid of its own, which was difengaged and fe- -
'vparared from the alkali by the marine acid, as the

VOL V. Ggg ~ mbre
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more powerful of the two; and hence I fef’en‘é&
the two quarts of liquor laft added, for fubfe-
quent experiments.

After repeated effufions of cold water, whcn
the characters of acidity were fcarcely any longer
perceptible, T threw the depofited matter on a
filter, and fuffered it to dry for fome nme ; it was
then of a dark greenith colour, and fomewhat
clammy, like moift clay I took a fmall portlon
of 1t, and added to it ﬁxty nmes its wexght of
bonlmo water, but not a partlcle of it was dif-
folved. The remainder I dried in a fand heat;
it then aflumed a thining black co]ouf, became
more brxttle, but internally remained of a grcemfh
yellow, and weighed 1} ounce.

By treating eight quarts more of the faturatcd
ley in the fame manner, I obtamed a farther

_quantity of the greenith depoﬁt, on Wthh 1

made the followmg experiments.

Firft. Having dxgei’ccd a portlon of it in rec-
tified {pirit of wine, it commumcated to it a red-
:dlfh hue, and was in a great meafure . dxﬁ'olvcd
but, by the affufion of diftilled water, the folutlon
became milky, and a whlte depoﬁt was gradual}y
formed :

|

|

J
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formed : the black matter diffolved in the fame
'manner ,
Secondly. Neither the green nor the black mat-:
ter was foluble in oil of turpentlne, or linfeed oil,
by a long contmued dlgeﬁlon
Thlrdly The black matter, being placed on a
red-hot 1ron, burned with a yellow flame and a
_ black fmoke, leaving a coaly refiduum.
'Fourthly The green matter, being put into the
Qitriolic, Vmarine, and nitrous acids, communi-
cated a brownifh tinge to the two former, and a
greemih to the latter, but did net feem in the
leaﬁ diminifhed.
- Hence it appears, ‘that the matter extracdted by
alkalies from linen-yarn is a peculiar fort of refin,
. gifferent from pure refins only by its infolubility
in effential oils, and in this refpe& refembling
lacs. Inow proceeded to examine the _power of thé
dlﬁ'ercnt alkallcs on ‘thlS fubﬁance 8 grains of it
bemg digefted in a folution of cryftalized mineral
alkali, faturated in the temperature of 60°, in-
ﬁa.ntly communicated to the folution a dark
brown colour; two meafures (each of which
would contain cleven penny-weights of water)
o Ggg 2 . did
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did not intirely diffolve this fubﬁnc& Two
meafures of the mild vegetable alkali diffobved. ﬁhg
whole. . 7 LG T
One meafure of cauftic mlncral alkali, whofe
fpecific gravity was 1,053, diffolved nearly Tthe
whole, leaving only a white refiduum. '
One meafure of cauftic vegetable alkali, whofe
Specific gravity was 1,039, diffolved the whole.
. One-meafure of liver of fulphur, wlofe fpecifi¢

gravity was 1,170, diﬂ'olve@ the whole. S
- One.meafure of cauftic volatile alkali diffslved
alfo a portion of this matter, &

- Though thefe experiments were fully fufﬁcwnt
to. refolve my own doubts, yet, to.render ftill
more -fatisfa&ion to bleachers, I rebeat’ed then
with the falts' they generally ufe, and alfo with
foap. ; ,

- I therefore diffolved one ounce of fweet bas
nlha, Dantzic pearl-ar{h Cunnamara kelp, ca-
fhup, and Clarke’s pearl-ath, each in fix ounces
of pure:water ; :and putting, in one ounce-miea-
fare of each folution; 8 grains of the green co-
louring-matter, fet them to digeft in a hca‘t‘zaf
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about 180°, for ‘33 hom-s ‘At the end of this
time I found that o

The Dantzic falt diffolved more than the ba-
titha: '

*"The kelp ‘a8 much as the Dantzic falt.

The cathup, and Clarke’s aih diffolved the
whole.

Hence, T added half an ounce more of the fo-
lutions of Dantzic filt, bartlha, and kelp; the
Dantzic falt, and the kelp, then diffolved the
whole ; but, of the folution of barilha, two ounces
were requifite to perform this effect.

I alfo diffolved half an ounce of Windfor foap
in ‘eigh'tcén ouncés of water. The folution was tur-
bid, ahd could hot be rendered tranfparent, ex<
‘Cept when-it was near boiling, and then it was
very unmanageable ; for, when boiled, it fpouted
three feet high out of the boitle.  Three ounces
of this folution were requifite to diffolve eight
grains of the colouring-matter.

Now, to compare the powers of thefe different
folvents, we muft remark,.that as an ounce of
barilha contains 11 5 graing of mere alkali, the fo-
Jution of it being made in fix ounces of water,

each
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each ounce of the folution muft contain - the fixth.

part of 115, that is 19 grains; and, /in the fame
manner it will be found, that an ounce of .the - fo-
lution of Dantzic falt contains 5o grains of mere

alkali; that of Cunnamara kelp 2,8 grains; that of

cafthup 15; and that of Clarke’s ath 21.

Therefore 4,2 grains of faline fubﬁance of kelp
performed the fame effe, o
- As 75 of that of Dantzic falt, . e

398 of that of barilha, SR

15 of that of cathup, - :

21 of that of Clarke’s ath,

" 213 of foap.

- T alfo tried the power of lime-water, but found
that three ounces of the ftrongeft diflfolved very
little of the colouring-matter, as thould be natu-
rally expected ; for, the three aunces did not con-
tain above three grains of lime, nor did the mix-
ture of fulphur render it more ative.

From the foregoing experiments we may now
deduce-the following practical propofitions.

Firft. Liver of fulphur is, of all alkaline com-
pounds, the ftrorgeft folvent of the colouring-mat-
ter; next to this the cauftic vegetable, and after

this
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this'the cauftic mineral alkali ; the mild vegetable,
anid thé mild mineral alkali occupy the laft place.
Sulphur, it i3 faid, leaves a ftain in linen; but, if
liver of fulphur be ufed in the begiﬁning, that is
‘o fay, in bleaching the yarn, the ftain will probably
be removed by the purer alkalies afterwards ufed.
"'Hen'ce, the folutions of kelp, cathup, and markoft,
“are advantageoufly ufed in the firft proceffes of
"biéaching, for which Dantzic falt and fweet. ba-
‘rilha are lefs fit; but fix tons of kelp will be ne-
“ceflary to produce the fame-effe& as one ton of
‘cathup ; yet, as the former is manufa&ured a
'home, it deferves the preference -

‘" Secondly. As the alkali manufadtured from in-
Jand weeds is more powerful than -the minerat,
‘Mr. Clarke’s is more: powerful or may be ren-
"dered fo, than any imported. It is- already fuf-
“ficiently cauftic, and may be converted into lver
“of fulphur, only by adding ' of its weight of -
fulphur to it when boiling ; and thus it is fitted
‘for the firft proceffes of bleaching. In its.primi-
tive ftate it is fit for the fecond procefs ; and, by
'rendefing it milder, which ‘may be effefted by
~ "burning half a bu{hcl of charcoal in a pan; in the

; fame
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fame room in which its folution ftands, it will be
adapted to the laft proce{fes, in which a lefs ac-
tive alkali is required. _

Thirdly. Mr. Clarke’s falt, converted info liver
of fulphur, is preferable to kelp, becaufe this lat-
ter, by the prefent manner of manufaturing it,
bolds charcoal in folution; this coaly matter ¥
depofits on the yarn, and thus leaves a black
tinge ; whereas Mr. Clarke's is free from this
contamination, te fay nothing of the far greater
quantity of alkali it contains,” which is fuch that

one ton of it Is nearly equal to eight tons of kelp.
Hence it clearly follows, that the linen manufac- |
ture ftands in no fort of need of foreign falts or
afhes, for the proceffes of bleaching.

The chief defe€t in Mr. Clarke’s manipulation
i§, the lofs of time during what he calls the macera-
tion of athes and quick lime; by barely moiften-
ing them, the fame effe¢t may be produced, in
mine hours, as he expeéts from their maceration
during nine months ; and much more lime is ufed
than is neceffary.

Dantzic pearl-ath contains much more alkali
than ‘Clarke’s ; this, muft proceed from the fupe-

2 N rior
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nor quality of the afhes from whxcb.u 1; extra.&- _
ed. Thofe I received from Mr Clarke were ex-
ceeding bad ; ntor-do I believe that éhy crude athes
can be advantageoufly ufed in blegching. Baut, -
if ‘fo;ne perfons, in the different manufacturing
counflé:s,‘ would allot a few acres to the culture .of
. wcxn'mwood and fumltory, I behcve their own ad- -
vantage, as well as that of the public, would there- . ‘
by be ‘confiderably promoted. An acre will, I fup-
pofe, fcarcely prodnce lefs than four tons of the .
dry weeds each ton will afford nearly 200 welght :
of aihes, and each ton of wormwood-athes w1ll
give nearly 1 5oo welght of unrefined falt, or 1300
of the refined. o T

The alkali, manufacured after the manner.I
have indicated in the feventh fe&iqg,’ may not be .
{uiﬁéicntly cauftic ‘for ‘the earlier operations of
bleaching ; but, by the addition of half 2 pound
of quick lime to every hundred of the falt, or of
ten pounds for every ton, it will be rendered I'Hf-
ﬁcxently tharp. There is no danger that any of the .
lime will remain in the ley; but ‘1f any ihould it
will be immediately difcovered, and depofited, by
the addition of a little of the unmixed ley.

Vor. V. Hhh - " XLVIIL
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XLVIIL.  Enquiry into the comparative Intenfity of
the Heat produced by the C,ambzg/i:on of Charcoal,
and charred Turf. By M. Sace.

From the Memoirs of the Acapemy .of
' 'Sciexces of Paris,

’ TURF reduced into the ftate of coal, or/chat-
red, is capable of maintaining a livelier and
ftronger heat, and one of longer duration, than
charcoal. This is thewn in the fdllowing experi-
ments; but, to char the turf, by any means ex-
cept by diftillation, is a difficult operation; foi',
when ‘it is done by ftifling, as is pra&ifed in
ma‘king charcoal, a kind of pyrophorus only is
obtained. 'This pyrophorﬁs is produced by the
decompofition of the felenite which is in the turf 3
the vitriolic acid of which combines with the
phlogifton of the coal, and forms fulphur ; which,

2 _ ~ being
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being united with the. earth of the felenite, con-
ftitutes pyrophorus.

When turf is charred in the beft manner, it al-
ways contains a portion of earthy liver of fulphur,
which is decompofed during the combuftion of
the turf. This decompofed' liver of fulphur
blackens and rufts copper, tarnithes filver, and
‘rufts iron; and, at the beginning of the com-
buftion, even of the beft charred turf, there is
difengaged a remarkable hepatic {mell.

The comparative examinatioﬁ of the intenfity
of the heat produced by burning charcoal, ard
"charred turf, proves, that the heat of the latter is
nearly in the proportion of three to one.

T had two round furnaces of fix inches diatne-
ter, the fire-place of which was four inches and
a half in height, and the ath-hole four inches.
1ﬁlled one of thefe furnaces with charcoal, and
"the other with charred turf; and then kindled
them, by putting a live coal upon the top. I
let both thefe burn, without ftirring ; and placed
over them two fmall bars of iron, upon which
I put two faucepans of copper tinned, each of
which contained three pints of water : the dia-

Hhh 2  meter
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meter of the faucepans was fix inches and four ‘

lines, their height two inches and nine lines, and
their thicknefs one line.

The charcoal-fire caufed four faucepans of wa~
ter to boil in fifty minutes.

The firft boiled at the end of 14 minutes.
The fecond - = - 11

'The third - - . 12

The fourth - - 13

The charcoal burned without any flame, and
did not alter the colour of the faucepans.

Charred turf, made by ftifling, at firft emitted
a fetid fmell, to which fucceeded a brik flame,
without any fmell. ‘This turf caufed cleven
faucepans of water to boil in‘one hour and fifey

minutes *.

'The firft boiled at the end of I3 minutes,
The fecond - - 4

* Either this or fome of the folh)wmg portions of time

muft be wrong ; as, when added together, they produce ‘

only one hour and forty-three minutes,

The
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The thitd - ° - 6 minutes,
'The fourth - -5

The fifth - -« 6

The fixth = - - 7

The feventh - - 7t

The eighth - - 7%

The ninth - - 10

The tenth - - I

The eleventh - - 19

The charred turf made by diflillation kindled
more flowly,- and emitted a lefs difagreeable
fmell ; its flame was not fo brifk. It caufed ele-
ven faucepans of water to boil in two hours, fix
minutes and a half *,

The firft boxted at the end of 33 minutes.
Thc fecond - - 12

% Here is another error; the fellowing numbers amount
to two hours, fixteen minutes and a half.

We cannot help alfo remarking, that although the au-
thor, in the firft paragraph fpeaks of diftillation as the beft
¥ay to. procure good dharred turf, yet, accordmg to his ex-
periments, that which was made by flifling was fuperior, in
its-power of producing heat, to that made by diftillation.

The
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The third - - 8 minutes

The fourth - - 8

The fifth - - 7k

The fixth - - v
The feventh -~ - 7

The eighth - - 8

The ninth # = - 10
The tenth - - .15
The eleventh - - 21

One pound and a half of charred turf,' which
ferved for thefe experiments, was: not confumed
in lefs than four hours; ; it left five ounces of red-
d}fh aﬂles, wlnch contained calcareous earth, fele-

nite, a;glllaceous earth, and a fmall quantity of

liver of fulphur. . .

) One pound and three ounces of charcoal was

“confumed in two hours, and left five drachms of

alkaline afhes. N

The charred turf produces more heat than
charcoal during its combuftion, becaufe, as it

) waﬁés lefs, it contributes to the decompofition
.of a greater quantity of air; and confequently

the heat it occafions is greater, and of longer

~ duration.

- XLIX,
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XLIX. On the Means of watering Kitchen-Gardens,
&e. apon a large Scale. By M. SYLVESTRE.
Member of the Academy of Dijon, &.

WITH A PLATE.

FROM THE FOURN./L DE PHYSIQUE.

T HE attention which nature beftows on the
-'vegetables fhe produces is {ufficient for the wants
of thofe which grow fpontaneoufly ; but almoft
all the vegetables of our kitchén-gardens are
. either exotic, or are too tough to ferve for our
food in their natural ftate; they require the care
of the gardener, to enable them to refift the ene-
mies which prey upon them, and to overcome
the unfitnefs of the foil into which they have:
been tranfplanted; ‘and become proper for the
.food of man; or other animals. Tilling thc earth,

manuring. 1t, and watering it, ‘are the moﬁ effica-

‘cious means of Producmg thefe cﬁ'c&s. The two
' firft
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ﬁrﬂ: of thefe are trcated of fo quy, in varigus
works on agnculturc, that I fhall vnpt fay, any
{hmg refpe&mg them. Thc laﬁ has been, Jels
conﬁdered by theonﬁs, and thofc who. haye
wntten on that fub)e& fcem to havc moved. lpj[g
narrow circle. The fma]l number of thp};' qukg
prcfcnts always the fame fa&s, and the fan}e me-,
thods, of which they know only thtee different
ones, vig. irrigation or watermg by trcnch?s 5, may
kmg ufe of a watering-pot; and fpnnklmg by megns,

of a brufh, or fimilar inftrument, As the laft - me-

thod is only applicable to pots, or boxes of phg;gn )

1 fhall not take any farther notice of it;, the Qd;l.eg .
* two methods are the only ones Wthh merit oyr;,
attention. It would be difficult to do‘:tt’,rmu;g:‘r
when watering by trenches was ﬁrﬁ thm}ght of3.
we know that the Egyptlans, the Grceks, and t{lc "
Romans made a conftant ufe of it. It was for,,
them that Archxmedes invented the fcrcw w,blch
bears his name ; it was for them that men who “
feem to have thought nothmg of tlmé and ex-.,
pencc, but to have conﬁdcrcd only the durabxhty; w
of thelr works, conftructed thbfe 1mmcnfc refers,
vmrs, and ‘thofe furpnﬁng agucduéts, whwh never.
fail,

e o e e+ = e | e
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fail to imprefs our minds with wonder and admi-
ration. The Chinefe are the only people who, in
our time, have confidered nature upon fo large a
fcale as the ancients; and have; in co’nfeque’nc'e,;
interfeCted their country with canals which carry
plenty to every part of it. To their precautions
in this refpe& are owing thofe rice-fields which;
without inconvenience, they tan inereafe to any

" extent ;' while apprehenfions of their being prejus
dicial to health prevent us from cultivating the
ufeful grain they produce:

Many authors have treated profefledly of the
rules to be followed in making thefe canals for ir-
rigation. Vitruvius was the firft who did fo; and;
fince that time, Belidor, Lecke; and M. Ber-
trand, have given to the public the refult of their
experience; ‘They all agree, that the meadow.
which is to be watered in this manner muft be in.
the peighbourhood of a river, or pond, that can
furnifh a fufficient guantity of water ; that it muft
have adedivity of about eight or ten jnchgs .i,n'
.one hupdred fathoms; and a canal in the middle,
which is to be confidered as the imain ftream,
.agidl is t0 fupply- the .fmall branches or trenches,
o You. V, Lii which
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which in foft foils fhould be carried to the difs
tance of about thirty féet, and in hard ones to the
- diftance of about fifty feet. Thefe canals, if made
in the beft manner,- thould be paved or lmed
with clay. :
In the Annals of Agnculture for the year 1786,
M. Defmarets mientiens a method of watering, whiich
he faw practifed with fuccefs in Champagne, in a
meadow which had & very fmall degree of inclina-
tion, and in the middle of which flowed'a pretty
large rivulet. Sluices were conftructed oa the siva-
- 1€t at from one hundred‘and fifty to two hundred -
futhomis diftarice; and by fopping the fiream, it-was
made to overflowand difcharge itswiter fuoceffively
into the fpace between the fluices : thusievery part
“of the memdot was watered in a-fhost time.. *The
“warious rethods which are’ followed with advih-
tage in thé Mihiiele, in Piedmont; in Flanders,
i Siwiterdaind, ihthe low cohntides, 8fid.in iy
*pasts of Flance, particuladhy  Dauphiny, RoufRl-
fNon, 4d Rrovéhce, dré attehded with fome didhi-
culties. Tt % to e éohfidlersd, firth, ithak the fiva-
4tioh bftegiolind; ahdl 2HAK of “the Waterj  wint
‘b fack d to- amr vie' op%taﬁom Sécbnﬂly‘.\
FUSI 124 : ‘. ¢ Yhat,
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thet, to bear the expence of confiruting and
keeping in repair the canals, fluices, &c. theré
maift- be a coalition of a certain number of per-
fans, through whofe grounds the canals are to be
conducted. Thirdly; that the lofs of ground
.8 pretty confiderable. Fourthly ; (and this con-
fideration is of confeguence,) that much depends
- upon the maaner in which the water is given fo the
plants’; many gardeners having remarked that it is
ot fufficient that the roots of plants fhould be wa-
tered, bat that water fhoyld alfo he thrown on
-their leaves, which imbibe it with great eagernefs,
.-and ave thus cleared from the duft which choaks
v np their pores.
- 'The ufe of watering-pots is not attendsed with
~:the above mentioned' inconveniences, but it has
--others which are of no lefs importapce; particu-
*latly. the great labour of filling the watering-pots,
«iand .carrying them to the fpot where they are to
“be: ufed. It is perhaps owing to this difficulty,
which: zenders the labour and .expence of watering
ery great, that kitchen-gardens aze fo liftle cul-
tmted in our country. Jobn Leqke, who has

Iii 2 . written -
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written a very good differtation’ om watéring; +has.
computed that, in-order to water properly a
garden confifting of twenty beds, (each bed be-
ing fuppofed to be twenty feet long and three

wide,) one thoufand feven hundred and fifty pots
of water, each containing the fifth part of ‘a
common watering-pot, would be required ; and
that we fhould confequently be obliged to fill ene
watering-pot more than three hundred times: a
degree of labour which appears impracticable,
yarticularly when it is confidered that the water
muit be drawn or pumped.up from a well, or
taken up, by dipping, from a river. As a remedy
for thefe inconveniences, he ‘propofes that only a
N quarter part of the ground fhall ‘be watered on
orte day, which part is to have the full' quan-
ity of water.- He fays, that when all the ground
+hds hicen. watered in this manner, we may reft for
four days: thus each part will be watered once in
#ight days, which, he thinks, will be fufficient in
he moft dry feafons. It is evident that thismethod

sjsvery defe@tive ; as it drowns the plants one 4§, \

‘wnd leaves them in wapt of water the- following
| feven,

-
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feven,  The moft experiencéd gardeners agree,
~ that watering fhould be performed in an equal
manner, and repeated regularly; otherwife they
think it better not to water at all.’
- Thefe confiderations led me to confider what
mearns might be fubftituted to thofe already in
ufe; and the firft idea that prefented itfelf to
my mind was, ‘to make ufe of an engine ;' but, as
that method cannot be adopted with advantage,
except where the refervoir of water s ‘highér
than the ground to be watered, I thought-it
would - be better to contrive means for: carry-
i_vng' about the ground' fuch a quantity. of ‘water
as would render it »feldom'ncéeif'ary to -retarn
to the place where it is procured. The diftance
between the wheels of carriages making it dif
ficult to employ -them in gardens, I tried"as
carriage with afingle wheel, and found' that
fuch-an one, which would only require walks of
eighteen inches in breadth, would fupport a cafk
ofa proper fize ; by means of which beds'of ten
or twelve feet wide might eafily be watered. This
-¢arsiage might be-drswn by a'muley’or an afs, and
' one

'
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one man (whofe bufinefs it would be' to guide
the -animal, to fupport the carriage in places
whare it might be liable to be overfet, aad %o
copen and fhut the cocks when neceflary,) would
thus be able to water a grea.t fpace of ground in
2 fhost time. :
Many perfons have fuggefted,” that making ufe
of only one wheel to the carriage would caufe too
W a degree of friction, and that it woyld be
impoffible to turn the carriage, without taking up
. @ lange fpace of ground Tor that purpoefe. This lask
inconvenience wopld not take place, if the beds and
walks of a garden were originally formed with <2
wiew to the ufe of fuch a machine ; it might-how-
. evEr be found convenient to form the carriage
with two broad wheels, which thould have enly
-gn ipterval of two inches between them ; this
- awepld facilitate the going of the machine, and.
would not requiire abowe fix inches moxe width in
- ghe walks. Another obje&ion, net lefs: imapor-
#ant,. has heen made refpeing the Audtuation of
- #he water a3 it goos along. The wlusl pra@icenf

wa&emms poiated; 9ut 40 e the nemgdy:&r
. this ;
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this; 4nd I propofe to have a nimbet of planks
uitited by bands of leather, which fhall be fixed
in the infide of the calk, on a level with -8
greateft. diameter; and which, fwimming upoh
the fuiface of the water, thall rife and fall with it.

Jt has been thought, that it would be ad-
‘vantageous td keep the water parallel to the axis
of the cafk, (whether the carriage went up hill-ot

_down,) that the weight might never be too much
increafed either forwards or backwards. This dif-
ficulty it #ppears impoflible to remove, withomt
‘rendering the machine rather complicate; Of
~ various ntéthods which have occurred to me, the
moft fimple is, to fupport the fore part of the cafk
in a firm manner, and to let the hind part reft th
a femiscircle formed of feveral bands -of itdh,
which;, by means of a fort of rack, {to be moved
by a handle, at the will of the conducter;): Hitshit
be fo managed as to keep the water always ina
line with the axis of the cafk. This might be
done with grest exadinefs, by the help of a level,
- provided thofe who conduct the great operations
of agriculture could attend to fuch minutie.
4 | The
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- 'The figures in Plate XXIIL fhew the various
ways in which fuch a machine may be -ufed, ac-
lcordmg to the different purpofes for which it is
requlrcd N S
"In Fig. 1. the pipes for watermg, whlch ter-

minate in what are called rofes, are all on one
fide of the caftk. The man who conduéts the
machine is fuppofed to be going to fhut the
cock.

- InFig. 2. the watering-pipes are placed behind
the catk. ‘'The macliine has two wheels, to ren-
‘der it more convenient for turning. ‘
~*In Fig. 3, along leathern pipe, terminating in
a rofe, is fixed to the cafk, inftead of the ufual
V' watering- pipes. 'The man holds the leathern pipe
in one hax'xd, and with the other direéts the rofe,
fo as to throw- the water wherever he: withes it
-fhould full. |

¢
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