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Spa’gﬁcm of the Palemt granted to R!cu,mn FrienDm,
of the Broadway, $t. Thomas's, Suthwark, in the County
of Surrey, Gun-Carriage-maker ; for certain Diproce-
wments in the Construction and Working: Gun and Carro-
nade Carriages for Sea or Garrison Service ; which Im-
provemenis ave ulso applicable to-many other Purposes.

Dated Jan. 29, 1807.

With a Plate.

'P O all to whom these presents shall come, &c,
Now kNow YE, that in compliance with the said proviso,
1 the said Richard Friend do hereby declare that my im-
provements in the construction and working gun and
carronade carriages for sea or garrison service are as
follow :

Firft, T'so construct the carriage that the bed or bet-
" tom of it, when the gun is fired, shall slide back upon a
slide or traversing platform, which [ make (for a ship
carriage) similar to- the slide of a common carronade,
Voi. XI.—SxcoND SERIES. B with



2 . Fatent for Improvements in the Construction

with the addition of two iron plates for the wheels of the
carriage to run upon, and is fixed to the fhip’s side in
the sume manner as the slide of a common carronade,

For garrison service the slide is made similar to that for

sea service, except that, instead of the plates at the fore-

end of the slide, which are called breast-plates, I substi-

tute .an iron with two straps and an eye at the end,
" which I fix to a piece of wood fixed between the sides of
the slide, extending to any length that may be required
(or I fix it to the slide), the eye at the end hanging upon a
pivot or bolt, fixed in the floor of the garrison; and the
slide resting upon four wheels, may be traversed so as to
point the gun in any direction. This slide, as also the
slide for sea scrvice, I hang in various other ways, as the
nature of the ship or garrison may require.

Secondly. After the gun is fired, and the carriage is
forced back upon the glide by the recoil, I raise the car-
riage upon four wheels by means of an iron spindle, with
pinions upon it, and four iron levers or cranks, with cogs
‘or teeth, at the end, which work in the pinions on the
spindle, and the wheels running upon the plates of iron
which I let into the slide, will enable the gun to be got
forward again without tackle and fall or handspikes, and
in considerably less time than the common carriage.

Thirdly. I make the carriage of two wood sides or
brackets, a bed or bottom, and a transum or cross-
‘piece, framed together. 1 fix the iron spindle about the
niddle of the carriage, a little above the bed or bottem.
‘It is made round, and passes through the sides or brackets,
“at the inside of which are two pinions'of six (or any-other
convenient number of) teeth or cogs, and a half pinion
of three (or any other convenient number of) teeth or
“cogs on the middle. The ends onthe outside are made
“square to fix wreriches or handles to, o turn the spindle.

Jfix



and Working Gun and Carronade Carriagés. s

f fx the four iron levers or cranks to the bed or bottom
of the carriage (by means of an iron bolt passing through
them) two at the fore and two at the aft part of the car-
riage, on the inside of the sides or brackets. The two at
the fore part I make with a hole at one end, through which,
and along a groove or channel in the bed or bottom, an
iron axle-tree passes ; on the ends of which, at the out-
side of the levers or cranks, are two iron wheels, At the
edge or circumference of the wheels is another hole,
through which, and through the sides or brackets, and
bed or bottom, a bolt passes, and serves as a bearing
bolt or pivot for the levers or cranks to act upon, and
also to hold the carriage together. The other cnd I make
'with three or any other number of teeth or cogs, which
work in the pinions on the spindle. The two levers or
cranks at the hind or aft part of the carriage, are made si-
milar to the two at the fore part, only being reversed;
that is to say, the .hole through which the bearing-bolt
passes is at the end ; and the hole through which the
axletree passes is at half the diameter of the wleel from
‘the bearing-bolt ; so that, by turning the spindle one
way, the carriage will be raised upon its four wheels at
once. 1 bold the carriage upon the slide by an iron pin-
tail similar to that of a common carrenade, the bottom
part or body being round, with a T head or crutch, and
which passes through the mortise or channel in the slide,
the head or crutch hooking in the rebate underneath, ‘The
upper part or shank is square, and passes through a mor-
tise in the bed or bottom ; in the end of the shank is a
mortise, and a brass roller fixed in it ; through the mor-
tise above the bed or bottomn, and under the brass roller,
‘passes a key or wedge, with a rack of threc (or any num-
ber of) tecth or cogs at the end, which work iu the cogs
oy the middle of the spindles; which, as'it is turned,

B2 forces
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4 Patent for Improvements in the Construction

forces the key or wedge forward, so that the distance be-
tween the T head or crutch, and the key or wedge' is
lengthened in proportion as the carriage rises, and
shortens again as the carriage is lowered. The iroy
wrenches or handles which turn the spindle, are held
down by two hooks at the aft-end of the carriage, or by a
Jatchet-wheel fixed to the spindle, and a pall fixed to the
side or bracket (the iron spindle may be made square,
and brass or other metal pinions fixed on it, instead of .
making it of solid iron). T fix an iron socket in the aft-
end of the carriage for an iron bar to go iuto, to traverse
the carriage any way. I fix breeching-rings, eye-bolts
or loops, and cap squares, the'same as to other carriages.

This carriage will not be so liable to decay as the com-
1mon carronade carriage ; as when the gun is housed it
may be raised upon its wheels, which will let the air to it,
and preserve the wood.

I also apply the aforesaid levers or cranks and spmdle,
to rope-maker’s sledges, or to any thing heavy that is
wanted to lie on a flat surface, and at times required to
be moved, observing they must be proportioned accord-
ing to the weight that is to be lifted, and the height it is
to be raised.

The followma refcrence to the annexed drawing for a
ship carriage, wxll more fully explain the above specifi-
cation.

Observe, the same figures and lotters apply to plan,
elevatiops, and sections, and the iron-work drawn sepa-
rately by a double scale.

A A (Plate I.) are wood bearers which lay on the
deck. B the chock which lies on the bearers A A,
and is bolted to the ship’s side or deck. C is an iran
plate let into the chock B, and one the same on the un-
derside. Dis the slide or platform resting on the chock B.

Eis



and Horking Gun and Carronade Carriages. 5

FE is a truck or hind block for.the aft end of the slide
D to rest upon. FF are iron plates let into the truck E,
and two the same on the other side, with two iron wheels
or rollers between them, to run upon the deck. GG are
the breast-plates, which are let into the breast of the slide
D, ore at the top and one on the underside, and fastened an
by six (or any other number of) rivets. H is the fighting-
- bolt, which passes through the front hole in the breast-
plates GG, and through the front hole in the plates C,
in-the chock B, and hold the slide dowa upon it ; I is the
housing bolt which passes through the aft-hole of the bot-
tom plate G, and plates C ; this bolt is only to be used
when the gun is to be housed and laid close to the ship’s
side. KK are iron plates let into the top of the slide D,
for the wheels of the carriage to run upon. L is a mor-
tise or chanmel in the slide D, and a rebate on the under-
side, with a plate of iron laid in it, of a convenient
width and thickness. The letters M N N O constitute
the carriage; M is the bed or bottom ; N N are the sides
or brackets ; O is the transum or crosspiece framed into the
sides or brackets N N, aud a bolt passing through holds
them together. P isthe pintail which passes in the channel
L, and through a mortise in the bed M and plates Q.
R is a wedge or key with a rack of three teeth at the end,
which passes under the brass roller in the pintail P, and
at top of the bed M. S$SSSare iron levers or cranks to
throw the carriage oo or ol its wheels. T T are iron
bolts which pass through the carriage, and through a hole
in the levers for them to act upon. V V are iron axle-
trees which pass through a hale in the levers SSSS, and
along a groove or channcl in the bed or hottom Ni § on the
enis are the iron wheels U U, ‘which run upon the plates
K K, and play up and down wn holes cut in the bed or

bottom
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bottom M. W is a spindle with two pinions of fix teeth.
(which work in the cogs of the levers S§88); in the
middle of the spindle is a half pinion, or three teeth or
cogs, which work in the cogs of the key or wedge R ;
this spindle may be made square, and the pinions made
of brass or other proper metal instead of iron; X X are
iron wrenches which fix on the ends of the spindle W ;
X Y are iron plates, through which the spindle W passes ;
ZZ are iron hooks to hcld the wrenches XX down,
which may be done by a latchet wheel on the spindle W,
- and a pall on the bracket N, instead of the hooks.

No. 1 isan iron socket in the aft end of the carriage.
No. 2 is an iron bar that goes into the socket No. 1, to
traverse the carriage any way. No. 3 3 are the breech-
ing rings. No. 4 4 are eye-bolts or loops to lash the
slide D fast. No. 5 5 are bolts which bold the slide to-
gether. No. 6 6 are eye-bolts or loops to lash the car-
riage fast. No. 7 7 ave the cap squares which hold the
cun in its place, -

N. B. The wrenches X X when the gun is fired stand
perpendicularly (or may be taken offy and the bed or bot-
_ tom M lays flat upon and with the recoil slides back upon
the slide D ; when the gun is reloaded, the wrenches X X
are pulled down to a horizontal direction, which turns
the spindle W, and the cogs of the pinions working in
the cogs of the levers SSSS, which bear or act upos
the bolts T T, raise the carriage upon its four wheels,
and at the same time the cogs on the middle of the spin-
dle \¥ force the key or wedge R from under the brass
voller in the pintail P, so that the distance between
the head or crutch of the pintail and the wedge
R is lengthened in proportion as the carriﬁge rises, and
the hooks Z 7 hold the wrenehes X X down while the

gllﬂ
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gun is got forward, which, as before stated, may -be
done with ease without the use of tackle and fall, or.
handspikes, and in considerably less time than a commion
carriage. The traversing bar No. 2 is made to answer
for a wrench X, as also are the wrenches X for the tra-
versing bar No. 2, in case of either being any ways
damaged.

In witness whercof, &c.

OBSERVATIONS BY THE PATENTEE.

- Nothing surely can be a greater recommendation to &
gun or carronade carriage for sea or garrison service than
the few bands whereby the gun or carronade may be
worked, (consequently leaving the more hands to work
the ship, or for other supernumerary purposes,) the
quickuess with which the gun may be fired, and the
small space of room which they take up in a ship or gar-
rison, more particularly when these most valuable acqui-
sitions can be obtained by such simple means as are de-
scribed in my specification and drawings; by which it
 will appear that the carriage will take but little wmore
room than-the gun would of itself; and that by the sim-
plicity of pulling down the wrench marked X, as shewn
in tbe drawing, (which one wman will accomplish with
ease, for as the gun increases in lengtb so the levers. or
cranks marked S increase in length, and consequently
gain power in proportion to the weight of the gun,) the
carriage will be raised upon its wheels, so that a gun of
30 cwt. may be pushed forward after firing by two men
{(or moré¢ in proportion as the gun increases in weight)

in
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in less time than the common carriage, and without thd
use of tackle and full, or handspikes. And in order that
the seamen in the heat. of an engagement may not fire
the gun without lowering the carriage off its-wheels, the
heok marked Z or the pall (either of which may be ap- -
plied) may be made to take off or to tie up, or may not
be applied to the carriage at all, as may be found most
convenient.

This carriage will Le found very useful in tase the gun

« should not with the recoil come sufficiently in port or in-
side the battery, as it may by raising it upon its wheels
be brought in to reload with as little trouble as it is
pushed out, so that the men will not be so much exposed
to the fire of the enemy. The firing of the gun can take
no effect whasever to. injure the means whereby the gun
is to be so easily worked.

1 have a carriage of this invention, and a gun'mounted,
for the inspection of the public, at my manufactory,
No. 11, Broadway, St. Thomas’s, Southwark, where gun-
carriages and agricultural implements of all descriptions,
machines for working up. old ropes into cordage to any
length on board of ships, patterns for iron and brass
founders, cart and waggon arms, tire and nails, and all
sorts of smith's-work, are manufactured in the best man-
ner, and on the shortest notice; and where any gentle-
man may be accommodated with materials, shop-room,
and workmen, to execute any machinery under his owa
-directions. )

Specification



Specification of the Putént granted to Joun MABERLY, i of
Bedford Row, in the Qounty of Middlesex, Gentlemarn:;
Jor making and constructing Tents, Poles, and othcr
Muchinery, so as to expel und carry off noxious amd -con-
taminated Air by a readier -and more effectual }enti-
lation than can be accomplished by the Tents in -com-
mon Use. Daved March 7, 1807.

With Engravings.

rr O all to whom these pretents shall come, &c.
Now k~ow YE, that I the said John Maberly, in pur-
‘suance of the said proviso in the said letters patent, do
bereby describe and ascertain the nature of my said in-
vention, and in what manner the same is to be performed,
as follows ; that is to say : In the annexed drawings the
same letters denote the same things throughout.

A (Plate I1.) represents a cap or piece (made in pre-
~ ference of wood), of the form of a vase, or of any other
" suitable figure, of which Fig. 1 represents an apright

section, and all the honzontdl sections are circular.

Fig. 4. represents the largest horizontal section which
" is at’or neur the bottom of the vase. At D D, &c. are
“perforations which communicate obliquely with another
" central perforation E E, which is open at bottom, but

does not proceed through the said vase at top. At B'B
and C C are certain sioped or comcal surfaces surroumnding
the neck pof the vase. .

Fig. 2. represents, in a vertical section, the manner in

. * which I fill np my tent poles. The extcrnal dark line re-

préngma an hollow pipe or cylinder of plaie-iron, or other
* suithble metal ; and the internal fuintly shaded part re-
“presents a wooden tube or pipe, bured not quite through
" * YVor. XI.—SxcoND SERIEs. C at
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at the bottom, near N, where it is secured in the said
pipe or cylinder by a pin, or by any other proper fas-

““tening. At H H are holes which pass through both the

wood and metal, and communicate with the interior space
G. And the lower part I of the metallic cylinder (where
there is no lining of wood) 1s fastened by pins, or other-
wise, upon the part K of the tent-pole K L, Fig 3.

Fig. 5. shews the upper part of a tent of the usual coni-
cal figure. The canvas of the same is securely fastened
upon the conical surface B C (Fig. 1.) of the neck of the

. vase, and a piece of leather M is firmly fixed below the

projecting part C, in order to cover and defend the place
of junction from the weather. The tent-pole L being
fixed in the socket I, is introduced by its upper part G,
into the cavity E (which is lined with metal), where it
bears against the shoulder F F, and supports the tent.
QQ represents part of the canvas which may be supposed
to be continued to complete the tent. In the situation
here describd it will be easilv understood that the heated
air within the tent will rise to the vertex, or most elevated
part of the said tent, where it will pass out through the
holes H H, and through E and D D into the open air, and

_that by these means the ventilation will be promoted and

kept up with more or less rapidity in proportion to the

- elevation of temperature ; that is to say, in proportion to

the necessity which there may be that the tent should be
ventilated. :

And I do -hereby further declare, that in some cases I
find it desirable to make, and I do accordingly make,
my vase with a neck proceeding only to € C, and that I
do in such cases fasten the tent-cloth to a separate piece
or ring by itself; and the vasc is not then attached or
fixed to the cloth, as before ; and I do also fix or make _
a shoulder or pin, or protuberance, at or ncar P, upon

»
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the metallic pipe or cylinder, for the purpose of support-
ing the tent by the said ring, instead of against the face
or shoulder F F, as herein before first described.

And in the last described method of constructing and
fitting up tents, according to my said invention, the tent-
pole or poles is or are passed through the said ring ; and '
the vase or vases A A is or are put on afterwards.

And farther, that in the construction of officers tents,
or such as are not conical, I do passthe tent-poles, fitted
up as aforesaid. and provided with the said shoulder-pin,
or protuberance, at P, through two metallic rings, which
are severally fixed and securcd it the ends of the ridge-
pole.

In witness whereof, &c.

Specification of the Patent granted to THomas PATY, of
St. Thomas’s Watering, Rent Road, in the parish cf St.
Giles's, Camberwell, in the County of Surrey, Manufac-
turer; for a Method of spinning, dyeing, weaving, and
manufacturing East India Sun-hemp into Carpets and
Carpet Rugs. Dated April 11, 1307.

~
']. O all to whom these presents shall come, &ec.
Now xnow'w:, that in compliance with the said proviso .
in the said letters patent contained, and the purpore and
truc intent and meaning thereof, and of his Majesty’s
most gracious intentions, I the said Thomas Paty do by
this instrument in writing, under my hand and seal duly
executed, particularly describe the nature and process of
the said method of dyeing, spinning, and manufucturing’
Last - India sun-hemp, which is done in the followin
mauner. The sun-hemp must be taken from the bale as
’ Ce imported
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imported from India, and dressed into three sorts on a
cag and cleaver : the first or longest sort is used:for the
purpose of being made and spun into yarn for the chain
or warp of the carpet and carpet rugs. The second is in
like manner spun into yarn, which is dyed and used for
the pile of the carpets or carpet rugs. . The third sort is
spun into a coarser yarn for the shoot or weft. The yarn
spun of the syn-hemp, for the purpose of being employed
for the pile of the carpets or carpet rugs, is dyed in the
skain various colours, such as blue, green, yellow, black,_
brown, pyrple, bu!f, red, mulberry, maroon, wood-green,
and the various shadcs of these and other colours.  And [
particularly claim as my invention the application of the
art of dyeing towards imparting the said colours and
shades of colours to the sun-hemp of India, for which
purpose I use the following drugs, dyeing stuffs, and ma-
terials, ©iz. cocbineal, argol, old and young fustic,

h-wood, sumach, indigo, orchal, solution of tin,
cliamber-lcy, alum, oil of vitriol, and copperas. The
materials baving been thus properly dyed and prepared,
they are made in carpets or carpet-rugs in a loom, of
whose compouent parts, and of the manner of using
them, the foilowing is a description. The outer frame
consists of four posts, six feet six inches high, and four
rails, five feet six inches long ; but the length‘and breadth
of the frame and loom may vary according to circum-
stances, and the size of the carpet or rug to be woven,
The internal parts of the loom are, a breast-beam, a
cloth-beam, and a yarn-beam ; a harness made of twine
with steel eyes, equal to thirty-two score of threads or
yarn, which is sufficient for weaving a carpet three feet
in width ; for carpets of a greater width the harness must
yary in proportion The reed is made of steel so as to

' . take
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take two threads to a dent, equal to sixteen score of dents
for carpets or carpet-rugs three feet in width. ' The
hand-shuttle nine inches in length by four and a half in
breadth, one pair of battens, bobbins for the differens
sorts of yarn, a sitting-bench, and two treadles, with a
roller for the upper part of the harness, and pullies to
“be fixed higher or lower as occasion requires, are made
in the usual manner. The warp or chain is in general
dressed with starch made of flour and water, and in the
beaming -of it, is received through a raddle with iron
teeth. The shuttle is worked by hand. The harness,
consisting of four wings when at work, two wings being
up and two down, parts two chains in half cvery time the
shuttle passes through the centre. The pile is raised by
means of a rod of iron, copper, or brass, with a sunk-in
groove of about three-eights of an inch. The rod varies.
from one and one-fourth of an inch to two inches in cir-
cumference, ‘according to the length of pile required.
The sun-yarn dyed and prepared far the pile is wound:
round the rod by hand, being threaded through every
two threads of the chain or warp, and when struck up by
the batten is cut with a sharp ifstrument down the groove
of the rod ; by which means the rod is immediately ex-
tricated from the dyed sun-yarn, the cut ends of which
form the pile on the upper side of the carpet or carper-
rug. The shoot forms the ground or back. The rug or
carpet is finished by chipping and trimming the pile with
a pair of shears.

In witness whereof, &c.

N Specification
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Specification of the Patent granted to AMBROSE Bowpew
Jouns, of Plymouth, in the County qf Devon, Bockseller;
Jor certain Compositions, and a Mode of manufacturing
the same, for covering and facing Houses ard various
other useful Purposes. Dated December 22, 1806.

.

With Engravings.

, TO all to whom these presents shall ceme, &c.
Now xNow YE, that in compliance with the said proviso,
I the said Ambrose Bowden Johns do hereby declare that
my said invention is described in the drawings and de-
scriptions thereof hereunto annexed.

. In witness whereof, &c.

Receipt No. 1. Take of limestone, or any other stone,
powdered, or, what is preferable, road stuff, where stone
is made use of for the purposes of making and repairing
the road, and pass it through a sieve of moderate fineness,
8o as to let a sufficient quantity of sand pass with it : this
may be ascertained by washing any quantity of the pow-
der in clear water until you have deprived it of its earthy
particles, by which means you will come at the quantity
of sand that any given measure contains. The propor-
tion of sand should never exceed one-half, otherwise you
will have your composition too short, which is a great de-
fect. Of this powder so prepared take six gallous, and
add to it one quart of lime, which has been recently
slacked ; to it add a pint of the powder of burnt bones.
When you have mixed the whole of these materials toge-
ther, put them into the boiler, where they must remain
until they are warm and dry : then add to them two gal-
lons of tar, pitch, or resin, the former of which I prefer ;.
boil them to a sufficicnt hardness for the purpose re-
quired : great care should be taken to prevent the burn-

- ing
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ing of the materials whilst boiling, by coostantly stirring
them, and for which purpose I have contrived an appa~
ratus as shewn in the drawing A hereunto anuexed. (See
Plate I1.)

Receipt No. 2. Take whiting, commonly called Spanish
whiting, or lime that has been slacked for some time, or
chalk reduced to powder, and pass any or either of these
substances through a sieve of the same fineness as'in No. 1,
and to the material preferred add as much.sand as will
give a suflicient hardness for your purpose: of this take
three gallons, and add to it one gallon of pitch, tar, or
resin, proceeding in the same manner described in No. 1.

Receipt No. 3. Take clay of any kind, powder it, and
pass it through a sieve as before described, add to it sand
as above directed ; of this take two gallons and a quart ;
add to it one quart of lime, which has been slacked for
sonie time ; to which must be added two quarts of tar,
pitch, aor resin, and boil it as before stated.

Receipt No. 4. Or take any calcareous or earthy sub.
“stance, and add to it as much sand as you can without de-
stroying its tenacity ; then add to it one-fourth part of
any pitchy or bituminous substance, and boil it as di«
rected in No. 1. .

When either of the above is boiled, vcn may toughen
them by taking them out of the boiler on the hot plate B,
in the annexed drawing, and by beating in them hair,
hemp, or any other material of the like nature, in the
same manner as hair is usually mixed with mortar when
used for facing upright work; it must be mounted on
paper, cloth, or similar substances.

The manner in which it is formed into sheets is as fole
Jows: when the composition is taken out of the boiler,
and the toughening is beaten into it, you take a suilicient
quantity to form your sheet of the size and thickne.; re.
quired, and work it into a long roll, un a sheet of 1:ad,

wuuch
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‘which must be kept warm by laying upon the hot plate B
- sander which the flue to convey the heated air from the
farnace passes ; then beat it out into a flat sheet, and
pass over it the preparatory roller, as shewn in drawing
C, until you have made it of the thickness required.
‘When the sheet is thus formed, a board of sufficient
-size to receive the sheet when finished is passed through
the rollers from behind, the nose of which board is cham-
fered away, so as easily to pass under the lcad bearin;g
the composition, which of course is still warm. The
“%oard bearing the composition on the lead is then passed
.back between the rollers, and cowes out on the back
side of the press, where are affixed cutters, as shewn on
‘the drawing D, which are tnrned roand by a pinion,
“taking in the great pinion which carries the rollers.
" 'These cutters slide on the bar, agd may be put more or
Jess apart as the sheet may be required of a greater or
less width. }
In all the foregoing receipts tar is preferred to any
wthier bituminous substance.

ExpLaNATION Of the DaAwuccs.
(See Plate 11.)

‘B, iron plate on which the lcad rests. The shape of
the bottom of the crock or boiler is marked by the dotted
linds. ’

"1, the lead which carries the cutters through the com-
position. 2, the bar, which being driven to and fro,
drives the beaters in the boiler. The beaters are pro-

vided with flat iron plates at their feet, which travel on a.
ph, -and scrape the bottom of the boiler. 8, the pinion
which -carries the cutters. 4, the pinion which carries
- the rollers.
C, the preparatory roller loaded with stones.
W, the beaters on which the bar turn. -
' » Specification
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Specification of the Patent granled to Jony WiLLIAM
Lrovyp, late ¢f Breok-street, Grosvenor-square, i the
County of Midulesex, but nox of Bishop Wearmouth, tn
the County of Lurkam, Esquive; for-an Invention of

. Antifriction Rollers or Wheels to assist all Sorts of
Carriage TWheels.  Dated November 20, 1806. '

With a Plate.

TO all to whom these presents shalljcome, &e.
Now kNow YE, that I the said John William Lloyd, in
compliance with and in performance of the aforesaid pro-
viso in the said in part recited Letters Patent contained,
do by this present instrument, in writing, declare that my
said invention is herein particularly described. Whereas
the wheels of carriages commorly in their progressive
motion turn around and bear upon a fixed axis or axle-
tree, whereby very considerable heat and friction is oc-
casioned to the axis or axle-tree, which greatly impedes
the carriages so drawn, to the great strain and detriment
of the animal or animals that draw them: Now, in order
to prevent the aforementioned heat, and also to reduce
the aforementioned friction occasioned by whecls turning
round and bearing upon a fixed "axis or axle-tree, I so
form and contrive the axis or axle-trce, that it shall turn
round with and bear between what I denominate anti-
friction rollers or wheels as described in the drawing
Fig. 5. (Plate 111.) which antitriction rollers or wheels §
commonly caused to be made, and recommended to be
made, in diameter as near onc half the diamcter of the
wheel which they are meant to assist as mayv be found
most convenieat.  1f the diameter of the aferesaid anti-
friction rollers or wheels arc increased beyond this rule,
they will be inconvenient in various respects ; if they ore

VoL. XL ~SECOND SERIES. D decreased
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decreased the assistance they are meant to afford will be
decreased also ; but the dimensions of the aforeinentioned
antifriction rollers or wheels may be varied according to
the weight of the carriages they are applied to; the said
antifriction rollers or wheels may be made of pig-iron
cast, or of common iron, brass, mixed metal, pr wood
with a hoop round the rim, or of any other hard sub-
stance that may be thonght more economical. The anti-
friction rollers or wheels may overlap each other, or their
rims may face each other, as described in the drawing
Figs. 5 and 18. Sometimes I cause the antifriction rollers
or whegls to turn round on spindles, pins, or gudgeons
(made of malled or pig-iron) as described in the drawing,
Figs. ga, 2d, and 4. Sometimes I make the antifriction
rollers or wheels turn by pivots or axles, fixed through
their centres; the points, ends, or extremities of which
pivots or axles I intreduce into and well secure in sockets
firmly fixed in a frame, or some other steadfast, made of
iron, or some other substance sufficiently strong to sup-
port them, as represented in the drawing, Figs. 12 and
18. When I cause the antifrigtion rollers or wheels to
turn round by pivots or axes fixed through their centres
and confined in sockets, as herein before described in the
drawing, Figs. 12 and 18, Ithen commonly place shch
frame or steadfast under the bottom of the.carriage which
the antifriction rollers or wheels are meant to assist ; and
perhaps that manner of fixing them may be best suited ta
slow carriages, as carts and waggons. Autifriction rollers
or wheels which turn an an agis, pin or gudgeon I com-
monly cause to be fixed on the bed of a mail-coach, or
any otber quick travelling carriage or gig, as represented
in the drawings in Figs. 1 and 5. The axis, pin or gud-
geon, whether it be fixed to the bed of the carriage or in
any more convenient situation, must be fastened inte
blocks
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blocks of wood, or sotnething as strong or stronger, and
made firm by nut-serew bolts, wedges, iron staples, or
iron bridges, as may Ybe found most convenient. I some-
times, in order to stri:ngthen the bed of the carriage and
the blocks of wood affixed to it, cause a plate of iron or
brass to be fixéd thefcon, with holes in the said plate of
$ron or brass, through whizh the shank of the axis, pin or
gudgeon passes inta the blocks of wood, and against which
the shoulders of the axis, pin or gudgeon bear for addi-
tional support, as represented in the drawing, Fig. 8,
to which plate 1 also sometimes fix a shelter to the anti-
friction rollers or wheels, as represented in the drawing,
Fig. 16. 1 sometimes, thie more to relieve friction, make
the axis, pin or gudgeon with a tapering shoulder amd
screw, on a tapering socket (in form something like a
cap or thimble), at the point of the axis, pin or gudgeon,
into which the nave of the antiftiction rollers or wheels
enter, aud thereby the antifriction rollers or wheels
only bear on their extremities, and not on their centres ;
and to prevent the sockets unscrewing, I sometimes screw
them through their sides by another screw, which binds
against the axis, pin or gudgeon, and which method is
preferable to a pin or lynch pin, that cannet bind more
or less at pleasure, but which the cap-screws will do, and
which caps I als¢ sometimes fasten by nut-screws, as de-
scribed in Figs. 22, 2d, 10 and 11 in drawing. The anti-
friction rollers or whcels, from their construction and
manner of action, do not require oil, but an oil-box may
be let into the block attached to the bed of the carriage,
as represented in the drawing, Fig. 17. In order to re-
lieve the wheels of carriages from heating and wearing
the fixed axle-tree as hitherto used, I cause the carriage-
wheel and axis or axle-tree to turn round together, by
means of a spring catch, bolt, pin-fork, or wedge, affixed
ta the naves of carriage wheels, which spring catcb, bolt,

‘ Da pin-
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pin-fork, or wedge, shutsinto a notch, hole, or hollow,
in the axis or axle-trec of the carriage wheels, which causes
both axis and wheel to turn round together ; but when
the spring, catch, bolt, pin-fork, or wedge, is raised up
from the notch, hole, or hollow in the axis or axle-tree,
" then the wheel only will turn on the axis or axle-tree as
heretoforc used, and then, by chaining the opposites
wheel, a common drag is occasioned and formed as de-
scribed Fig. 13 in drawing. The axis or axle-tree is
formed as represented in the drawing, Fig. 13, and may
be made of iron, brass, mixed meétal, wood cased with
iron, or of an; sufficiently hard substance, the-collars (to
which I sometimes add a ring or waslier), as represented
in the drawing, Fig. 13, prevent the asis or axle-tree from
driving or shiltiug from one side to the other, which is
performed by the means of buls or rollers without a
centre, fixed in a case or frame so as to turn all manner of
ways, nut-screwed, bolted, or otherwise in the most
firm manner possible fastened, to the bed or bqttofn of
the carriage ; but at the same time they must be fastened
so as to be capable of being placed more or less wide as
the placing and the dimensions «f the antifriction rollers
or wheels may require, on account of the said antifriction
rollers or wheels being overlapped or not; which balls
or rollers must be made of cast iron, brass, or mixed
metal, or some other sufficiently hard substance, and
being just free of the collar (with or without a washer),
prevent both the collar and the ball from binding, heat-
_ing, or wearing ; and also the said balls or rollers, by
_being. placed just free of the axis or axle-tree, prevent the’
_axis or axletree from jumping or moving from its proper
bearing, beneath and between, the antifriction rollers or
. wheels, as described in the drawing, Figs. 15 and 13.
In witness whereof, &c.

. C ExprLA-
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ExpLANATION of DRrAWINGS.
(Plate I11.)

' Figs. 1, the blocks attached to the bed of the carriage,

to which the axis, pins, or gudgeoun, and axle-trees, are
fastened.

Figs. 2, letters @ and d are axes, pins, or gudgeons, on
which the antifriction rollers or wheels turn, either of
which are to be used as may be most convenient.

Figs. 3, the plate through which the shank of the axis,
pin, «r gudgeon, letter a, Fig. 2, is supported in the
blocks and bed of the carriage by screws.

Fig. 4, an axis fixed to the bed or frame of the carriage,
fastened as a common axis or axletree is usually fixed,
and on which the antifriction rollers or wheels may turn,
if that method is preferred to turning on the axis, pio or
'gudgeonv described Figs. 2, letters « or d; and if so thena
pin or lynch-pin may be used. '

Different descriptions of antifriction rollers or wheels
arc deseribed Figs. 5, 6,17, 8, 9.

Figs. 5, antifriction rollers or wheels with spokes.

Fig. 6, antifriction rollers or wheels concave on both
sides.

Fig. 7, antifriction rollers or wheels neither convex nor
concave on either side. . '

Fig. 8, antifriction rollers or wheels convex on one side
only.

Fig. 9, antifriction rollers or whecls convex on both
sides.

Fig. 10, the cap which screws on to the axis, pin or
gudgeon, Fig. 2, letter a, and thercby keeps the antifric-
tion rollers or wheels on the axis, pin or gudgeon, iustead
of a wedge-pin or lynch-pin.

Fig.
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¥ig. 11, the small screw which screws through the side
of the cap Fig. 10, to prevent the cap unscrewing, and
which answers to a nut-screw.

Fig. 12, the frame or stcadfast, with sockets, in which
the antifriction rollers or wheels are placed when they turn
by pivots fixed throngh their centres ; the antifriction
roilers or wheels with pivots are described Figs. 18, 18.

Fig. 13, the axis or axletree with collars, shoulders,
and a fork-notch or hole.

Fig. 14, the catch, spring-bolt, wedge-pin, or lynch-pin.

Fig. 15, the frame or case in which the ball or roller,
without a centre turns all manner of ways.

Fig. 16, the fence or shelter to the antifriction rollers
or wheels which may be used if thought necessary.

Figs. 17, places for an oil-box or funnel to be placed
if necessary.

A new Method of ascertaining the Rate of the Velocity of a
Ship under Sail. By Mr.J. W, BosweLL,

Communicated to the Editors by the Author.
GENTLEMEN,

I SEND you the following account of a method of asccr-
taining the rate of the velocity of a fhip under sail,
which occurred to me about three years ago, and whicl
I have often considered since without sceing any reason
to alter my first opinion of its superiority to the usual
method. ,
In stating any contrivance as perfectly novel, every
pne must in some degree run the risk of repeating what
has occurred to others before, notwithstanding the ut-
most care which may be taken to obtain information o
the subject from books, or.colloquial enquiries, as it is
“absolutely impossible to be certain that the object of
' the
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sparch has after all escaped discovery, If, however, any
contrivance similar to that which is the object of this com-
munication has been at a former period laid before the
public, I can at least truly aver that I never have had
the smallest intimation of it, or most certainly I should
here state what I knew respecting it.

The usual method of determining the rate of a ship’s
velocity is, by throwing the implement called the log
into the sea. which is contrived so as to make resistance
sufficient to draw out a line attached to it, from a reel ;
the line has marks fastened to it at regular distances, and
by the number of them drawn out in bhalf a minute, the
rate of the ship’s way in any given time is ascertained.

The trouble of drawing in the line, and coiling it again
on the recl, must render a frequent repetition of this
process not a little disagrecable ; and yet it is obrious
that with winds of variable force, which ate most com-
mon, if the rate of going is not frequently taken, the
accuracy of the ship’s reckoning cannot be much de-
pended on.

A variety of mechanical perpetual logs have been in-
vented, some of which are described in the collection of
papers on Naval Architecture, published by the late Mr.
Sewell, but none of them have been found to be of any
considerable utility, and all were complicated and ex-
pensive. Some contrivances for ascertaining the rate of
a ship’s way by the rising of water in pipes, (placed so as
that their contents should receive an impulse from the
sca as the ship passed,) have been also made ; and three
methods are described in the sixth number of your very
useful publication, the ¢ Retrospect of Philosophical and
other Discoveries,” the defects of whici there pointed out,
shew that they are not sufficiently accurate for the pur-
pose required. '

The

\
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The method which I have to propose for this operation
is very simple, and of no charge whatever, and so like
that to which sailors are used, that at least no objecii( n
can be made to it on account of its strangeness, dxﬂ'cult_y,
or expense.

The principle on which the efficacy of this method is
founded, is the well known proportion which the resist-
ance of any body moved through water bears to the velo-
city of its motion, which has frcqucntly been determined
to be equal to the square of the velocity. ,

The apparatus which [ propose, may be a common
log and linc attached to one of the instruments for
weighing by a spiral spring, sold at every irenmongers
for a tritle ; or, instead of this, a Roman statera may be
used for the same purpose, or a common pair of scales ;
but to them the line should be fastcned after passing
under a small pulley. Instead of the common log, an
instrument formed of a stick, like a walking stick, with
four or more sheaves attached to if, at about the distance
of a foot from each other, by thrusting it throngh their
perforations would probably be better, as it would make
more resistance in the water; any flat picces of board
would do as well as the sheaves, and they are only men-
tioned as being always at hand in ships.

Suppose now the last-mentioned implement drawn after
the ship by a line, attached to whichever of the weigh-
ing instruments should be most convenient.. It is evi-
dent that the resistance it would make to folldwing the
ship would support a certain weight on the statera, or
scale, or contract the spring of the spring apparatus, in
proportion to the velocity of the motion of the ship.

The quantity of this “elght at a certain velocity of
the ship’s motion, should be first ascertained by 1epeated
tna]s, in which the common log might be used, 1o deter-

mine
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mine the rate of the ship’s way : and using these mumbers
afterwards as a standard of comparison, the actual véocity
of the ship might be easily determined at any future
time.by merely finding the weight which the resistance
of the new log, or implement described, was equal to,
and extracting the square root of the number that denoted
it; which would bear the same proportion to the numbet
of miles which the ship then moved in an hour, that the
square root of the weight in the standard experiment
bore to the number of miles the ship was found to move
in an hour by observation at the time of the experi-
ment. ’
"Thus, for example; suppose the resistance of the im-
plement, or log, was found to balauce four ounces at the
time of the experiment, when the ship moved forwards
three miles in an hour ; if, at a future period, the weight
which it raised was found to be sixteen ounces, the rate
of the ship’s way would then be six milés in an hour ; for
- four, the square root of sixteen, is to six, in the same
proportion that two is to three, or the weight raised by
the resistance of the log to the rate of the ship’s velocity
in the standard experiment. Again, if the weight raised
was nine ounces, the rate of the velocity would be
4] miles ; if 25 ounces, 74 miles j and if 36 ounces 9 miles
in an hour.,

As in the standard experiment the resistance of the log
might be diminished or increased at pleasure (by alter-
ing the quaontity of its surface opposed to the water), it
would much facilitate the computations to be made after-
wards, if this were done until the number of ounces of
the weight raised were a square number, as thus fractions
would be in a great measure avoided.

Tables might also be easily constructed for this appa-
tatus, by which the rate of the ship’s way would be found

Vor. XI.—SEcunD SERIES. E at
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‘at once, by looking for the weight raised in an opposite
.column, the standard experiment being first noted.

To prevent the pitching of the ship from affecting tire
<computation, it would be best to have the instrument for
-ascertaining the resistance of the log placed as near the
centre of motion of the ship as possible.

And as the rolling of the vessel would probably make
-weights and scales inconvenient to ascertain the resistance
«of the log, the common spring implement for weighing,
or some other which was governed by a spring, so as to
produce equal or superior accuracy, would be probably
the best to use generally.

If the line let out were very short, the impulse of every
wave might make some alteration in the weight; it would
therefore be necessary to use a line of considerable length.
It might also be a precaution of some use to wet the line
well before taking the weight ; as its variable length when
wet and when dry might muke some difference ; after this
remark it is almost needless to observe that the same length
of line used in the standard experiment, should be always
used afterwards. -

As this method of ascertaining a ship’s way s very easily
tried, and might even afford some amusement in the long
intervals of dull uniformity which sometimes occur in long
voyages, it is to be hoped that some unprejudiced com-
mander of a vessel may be found who will think it worth
his attention : and if he should find it of the utility it ap-
pears to me to possess, he will obviously benefit the sea-
service by making public the results of his experiments on
the subject. .

I am; Gentlemen,
Yours, &ec.
JouNn WHiTLEY BosweLr.

+ Account
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Account of a Mathod of cullhating'Carrots, and applying.
them as Food for Cattle. B_/ Joun CHR1sTIAN CURWEN,;
Esg. of Workington-Ilall, in Cumberland.

?

From the Transacrions of the Sociery for the Encou~
ragement of ARTs, MANUFACTURES, and (,um\tzkcz.

The Gold Medal was voted to Mr. CurweN Sor thes

Commumnication,

I N Mr. A. Young’s valuable and interesting Report on
the Agriculture of Suffoik, I was much struck with his-
account: of the culture of carrots, and the advantages re<
sulting from the application of them as food for horses. .

From the very general opinion which prevails, that
none but particular soils are applicable 1o te growth of
carrots, the culture of them to any extent has been con-
fined to small districts. [ presume, therefore, that it may
not be unacceptable to the Society to be informed of the-
success of trials ix: this watter upon a stiff loam, partaking"
in a great measure of clay.

.Mr. Young’s observations are confined to.sowing by
broad-cast, which can be successful solely in sandy soils,
The method I have pursued has been to trench plough,
and stitch up the ground intended for carrots, as soon as
it was clear, leaving it in that state during winter, which
greatly facilitates its working in the spring. In April [
break it up by giving it three or four ploughings, har-
rowings, and rakings, which bring it into garden uith,
Previous to the lust ploughing, | give trom tua to tireen
cart-loads of ashes per acre.  The second wedk i Mav I
have it stitched up, and made ready tor sowig 5 allow-r
ing three feet between cach sutch; and I throw the
ridges as high as they can be put. The top of th

k2
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stitches are smoothed with a very light roller, so as to ad-
mit of a furrow being drawn with a-hand-hoe.

The seed, ten days or a fortnight before it is used, is
mixed with wet sand, and pluced in some warm situation,
0 as to be_in a full state of vegetation before it is sown.
A fortnight is gained by this mcthod, and the carrots are
less liable to be injured by the weeds. The plough and
harrow are kept at work during the whole summer. The
plants are twice hand-weeded, and afterwards thinned.
The expense attending this is considerable, but the value
of the crop amply compensates it.

In 1804 I bad an acre and a rood, which had been pre-
viously occupied by cabbages, and afterwards by tares.
The soil was verv heavy and strong. The tops ‘of thig
crop were so abundant, thut they would have fed twenty
head of cattle for a month. I began cutting them toa
Jate, by which means I lost a great part. It is essentially
necessary to get the carrots dry, to enable them to keep,
1 endeavour, if the weather be favour.ble, to have them
pp by the first or second week in October. [ employ
women to tuke them up with forks, which costs 10.
The crop yielded 829 Winchester bushels, equal to 4143
stone (of 14 pounds). Estimating the carrots at 6d. per
stone (the price of oats at that time) they were worth to
me 1038 '

~ Each working horse in my employ is allowed 8lb. of
oats zer day. One half was taken away, and supplied
by an equal weight of carrots, and this was continued
while they lasted. The general opinion was, that the
horses improved in their condition upon this food.
) In 1805 I had three acres and three roods of a similar
‘ ;ml sown with carrots, which had previously borne a
erop of oats. The first part of the $€a30n was uncom-
masly cold, and afterwards unusually wet, which checked
the
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the growth of the tops, so that they never got to any
size, and were eaten off by sheep. In order to facilitate
the work, and at the same time to save expense, 1 made
a trial of the plough to take off the earth from the car-
rots, and then setting in and turning them up.

The injury was trifling, and the expense uotatenth
part what it had been. There were 108 carts, of 80
stone each, or 2246 stone per acre, which, at 6d. per
stone, would amount to 60/, and upwards per acre. [
have made use of them as in the preceding year, with the
most complete success, and saved 60 bushels of oats per
week, and shall be able to continue to do so for a fort-
night or three weeks longer. )

In the first trial an acre of carrots was equal in food to
23 of oats, allowing 60 Winchester bushels of oats per
acre, and at three stone the bushel. On taking, up the
carrots a small piece was cut from the top of each, to
prevent it from vegetating, and these were immediately
used. The remainder were piled in rows two feet thick,
and five feet high, leaving a space between each, row for
a free circulation of air. I do not doubt but that they
would keep in this way for a length of time. I have
always made immediate use of them, as old oats are more
valuable than new, and, moreover, the saving of oats is i,
jtself a matter of much import.

The success of these trials has determined me to ex-
tend the cultivation of carrots, and I have prepared ten
acres for the ensuing scason.

Mr. Young recommends carrots as a substitute for hay
when they can be procured with little or no expense,
this may answer ; but when the ground is to be prepared
for them at a considerable expense, cheaper substitutes
may be found. Though the expenses are great in culti-

vating
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vating carrots, yet the giving of them in part instead of
oats, will most abundantly repay them. The expense of
each acre in sowing, cleaning, and housing, will not be
short of 15/.

Whatever system can multiply the produce of one acre
into that of two or more, is, I conceive, an object to a
country where the consumption of the first necessary of
life exceeds what is at prescut produced within the em-
pire. In this point of view I flatter mysclf that the pre-
sent paper may not be thought unworthy the attention of

the Society.

—————

We, Isaac Keudall, bailiff, and Thomas Moore, groom,
to J. C. Curwen, Esq. do certify, that Mr. Curwen’s,
working horses bad 4lb. of carrots given them in the
room of so much oats, from October }805 to January
1806, being three months : that without the use of car-
rots Mr. Curwen allows his working horses from 8 to
12lb. of oats per day, according to the size and work of
the horses ; that the carrots answered every purpose, and
that the horses were never in better condition than at
the time when they were in usc; and we believe that
- they. would not have been better, nor fitter for work,
with the whole allowance of oats ; that the crops of car-
rots have been extremely good by Mr. Curwen’s mode
of management. The saving of oats was fifty-eight Win.
chester bushels per week by the use of carrots upon’ the
food of seventy-six horses.

Workington, May 10, 1806.

Researches
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Researches relating to the Oxydation of Irom.
By M. Darso.

From the JourNAL DE PHYSIQUE.

I T is ten years since a celebrated chemist (Proust),
struck by the two combinatious that are usually formed by
metallic oxvds with acids, and supported besides by the
two proportions of oxygen which the non-metallic combus-
tibles commonly take up, advanced the opinion that metals
will combinewithoxygenin two proporiions only ; and although
since that time several chcmists have pretended that there
were intcrmediate oxyds, and that lately the author of the
Statigue Chimique bas stated, that he is not only ac-
quainted with these intermediate oxyds, but, what is still
more, that the proportions of the orygen with the metals
vary, from the term in which combination is possible, unto
that in which it reaches the highest degree, &c.; Proust,
nevertheless, eonsiders the facts opposed to him as insuf-
ficient, and insists that nature .bas fixed theseé two terms
of oxygenation invariable.

Although I do not view the question in the same light
as Proust, I have great dependance on the labours and
observations of the Madrid Professor ; and I am inclined
to think with him, not only that the proportions of oxygen
are invariably determined by nature ; but that most of the
experiments on which the belief of the existence of inter-
mediate oxydations are founded, possess not that perfect
accuracy which such a discussion requires.

Being persuaded that any researches made with a view
of clearing up this poiut of theory, would, if of no fur~
ther use, at any rate prove serviceable to the advance-
ment of the science, | determined to make some experi-
meots on iron, as one of the metals best adapted to this’

purpose,
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purpose. I shall rclate them here in the same order as I
made them, being persuaded that [ cannot give them a
better arrangement than that in which they were first
suggested to my mind. Perhaps some of the details may
be thought superfluous, and perhaps also some phenomena
Bave escaped observation from my iriexperience.

The two first methods that I proposed for finding the
new-oxyds of iron, were, first, to treat the red oxyd with
oxygenating substances, and restraining the expansibility
of the oxygen by pressure. This species of experiment
succeeded very well with Sif James Hall, with respect to
carbonic acid, and I had no doubt but that I should ad-
vance by this method the oxygenation of iron. Secoudly,
to submit iron wires to different discharges of electricity,
and in atmospleres more or less charged wich oxygen.
But first I wished to be acquainted with the habitudes of
iron treated in the manner hitherto practised. '

Oxyds by Calcination.
I took one part of filings of iron and three of nitrate of

* potash, well pulverised ; and after having mixed them,

1 put the whole into a crucible that I had previously made
red hot.  After it had sustained the fire for three quarters
of an hour I withdrew the crucible, through which had
passed a large portion of the potash and oxyd of iron ;
the mixture yielded, when cool, a brown mass, with some
spots that were green and of different shades.
. 'This mass, pulverised and washed at different times
with boiling water, to deprive it of the alkali, yielded
a brawn powder very attractable by the magnet, which
was not soluble in muriatic acid in the cold. Treated
with heat in this.acid, a little dilated with water, gave a
colourless liquor, from which the alkalies precipitated a
dark-brown oxyd, which was not changed by exposure to
air,. but which, in a few minutes, contracted so great a
L force
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force of cohesion, that it was not soluble in cold -muriatic
acid, and which, dried in the air, was magnetic ; it, in
fact, preserved .the same character that it had before its
sulution *, -

As the loss which I had experienced, on account of the
.matter that had run through the crucibles, disabled me
from appreciating with aceuracy the quantity of oxygen
of this magnetic oxyd; and as, on the other hand, its
‘magnetism agd its colour induced me to believe that it
contained less oxygen than-the red oxyd, which-is obtained
by calcining iron tilings, I résolved to try this methed,
and to seize the moment in which the magnetic oxyd
forms. For that purpose I put into a crucible 100 grains
of iron-filings, and after having kept it in a strong fire for
half an hour, and stirred it continually, I removéd it, and
found it to be 120 grains. I observed on this ocecasion
that each grain of the filings, although covered by a crust
of oxyd, contained a metallic kerpel, and with the inten-~
tion of laying bare the metal, and of accelgrating the
operation, I ground it in this half-oxvdated state before it
was returned to the fire. This operation, which I was

* [ imagined at that time, hat this axyd was a ,peculiar one ; bot
by what ensued I perceived that its colour and its magnetism proceeded
from the great copcentration of the solution, as well as that of the
alkali emploved to precipiinte it, since, by diluting the alkali with
water, or by using-lime, strontian, or barytes water, the precipitates
were entirely red. .

By mixing, .in a certain proportion, which may be learned by trial,
she red and green solutions of iron, black magnetic precipitates are
also obiained, which do not change by exposure to the air : but these
two phznomcna must npt on that acconut be confounded, for there
are some of these'magnetic oxyds which do not contain an atom of
green o'xyd. The green sal's of iron mav Likewise be precipitated in

tuch a way that the precipitates will be blacl:, magnetic, and unchange-
able in the air.

Vor. XI.—Secoxp SERIES. F some-
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sometimes obliged to repeat three or four times, suc-
ceeded very well, as will be seen by what-follows.

By continuing the calcination, and by essaying it from
time to time with muriatic acid, I perceived the magnetic
oxyd succeed to the green, and that, when the googrginq
had taken from 30 to 36 of oxygen.

This experiment, which I have repeated several times, ‘
bas constantly yielded the same results, except that now
and then I have found some hundredths of oxyd, green
and red. It is well known that it is impossible for the
calcination to be so perfectly uniform as that all the mole-.
cules of iron can be equally exposed to the action of the
caloric and the air : some parts adhering to the bottom of
the crucible, and being covered by others, they have nat
so many points of contact with the air ; others, on the con-
trary, always occupy the surface, and consequently take
up more oxygen: neither are they of equal fineness ;
and even in their temperature there must be a difference,
which, however trifling, will also contribute to a different
degree of oxygenation. By continuing the calcination unti}
the hundred grains had taken up thirty-eight of exygen,
the precipitates were ennrely red, without mamfestmg
any traces of magnetic oxyd. From this term unto that
of forty-five and fifty, the oxygenation was very slow,
and it would have become rmposslble, if I had not raised
the temperature ; by -doing which, and renewing the air
by means of a pair of bellows ¥, l carried the oxygena-
tion to fifty-six. This operatmn is extremely long and
troublesome ; but if the surcharge of oxygen were of use to
the arts, or to animal economy, it would be very easy to
invent an apparatus that should much facilitate this ope-
ration; - i ; .

. * In arder to weaken the action of the caloric on the ai;; and thus
- to facilitate its contact with the oxyd..
| Itreated
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1 treated this oxyd of fifty-six with acids; and I after-
wards precipitated it by the alkalies and alkaline earths ;
1 also treated the-solutions with prussiates, galates, and
phosphates, in order to seé¢ if I could discover any pro-
perties which would distinguish them from those of the
oxyds that had preceded ;- but my labour was useless, and
I might have expected it, since those of ;38 ,40 ,45 and -
y48 exhibited no characters distinct from each other.

The only difference that 1 havé cbserved among these
oxyds is, that the reddish tinge of the oxyd becomes de-
tided, and its magnetic property weakens in proportion
as the calcination is advanced ; but theseé properties belong
more to the difference of the oxyds, than to thelr pro-
portion of oxygen *.

This conformity of propérties in the oxyds, araong
which the oxygen varies from twenty to forty hundgedtbs,
as Ishall presently shew, proves that it is a mistaken no-

~ tion to consider the formation of a different salt, as a dis-

.

tinguishing character of each degree of oxygenation. In
fact, the oxygen has been considered to possess a much
greater influence on the oxyds of iron than it really does
(and I believe even on all metallic oxyds). It has been
supposed that all the plhiysical and chemical properties of
oxyds of iron were owing to the oxygen ; whereas, from
my own observation, I am led to believe that it is of so
passive a quality, that bardly any of these properties be-
long to it. ‘
Notwithstanding the uniformity of circuwmistances to
which I subwmitted the iron in these different calcinations,
I observed, that when it had taken up ,28 of oxygen + the
oxyd was sometimes entirely magnetic; whereas, on
other occasions, baving taken up ,30 and ,32 it afforded a

" ® See the end of the memoir.
1 That is to say, that 100 grains of iron teok wp 28 of oxygen.
Fg - precipitaty
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precipitate of a ve'ry deep green and homogeneous ; irr
short, the red oxyd also sometimes appeared at .28 and
»30. As I was more or less prepossessed i favour of_the
theory of the divisibikty of bodies (en which I believe the
greatest part of the phenomena depend) I did not hesitate
to.attribute to this cause the results I bad ebtained ; -but,
in order to be more fully satisfied en this point, I took
300 grains of filings of three different degrees of fineness.
and at the same time finer than that which I bad pre-
viously used. Let us suppose that the proportion of fine-
ness was as 3—2—1. Isubmitted to calcination the 100
grains that were coarsest, taking them from the fire
every tem minutes, in order to grind them ir a ‘mortas ;
at the end of half an hour, and after having undergone
three pulverisations, they had taken up 24—70 of exygen,
the golour became entirely red, the magnetic property
was very feeble in them, and, dissolved in muriatic acid,
they yielded red precipitates, like oxyds of 56.

I.repeated the same cxperiment on }00 grains of the
second degree of fineness, and when they bad taken upy
»21 of oxygen the oxyd manifested the same prbpemes as
the preceding.

Lastly, I submitted to the saie e»perlment the last
100 graius, which were extremely fine, and which [ bad
previously sifted, to render them more equal; but -
stead of taking them from the fire every ten minutes, as
I had done in the ‘preceding experiments, I removed these
" every five minutes, in order to diminish as wmuch as pos-
sible the action of the oxygen. Indced, during the space
of a quarter of an hour they had taken.up ,15 of oxygen,
and the properties of this oxyd were the same as those-in.
the two preceding oxyds *. :

' , Thus

* There is sometimes 0,02, or 0,03, of green oxyd in it,which
is not easnly perceptible, and very difficult e separate, even whan it is
N : known
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Thus we have a red oxyd made in fifteen minutes ; i
produces a fine blue, with alkaline prussiates ; with gall-
nuts its precipitate is black; or rather of a very deep blue ; .
in skort, no chemist will be able to distinguish it from the
oxyd of 56, at least by employing the means that are now
practised for distinguishing between the oxyds of iron.

All these facts prove the wisdom and profundity with
which the learned author. of the Chemical Statics (relying
not on the -elective attractions, but on the properties of
oxygen and of metals) has said, that the proportions of
exygen with metals may vary from the term wherein the
combination is possible until that in ‘which it arrives to the
bighest degree of which it is susceptible, and that a mul-
titude of circumstances may put a stop to, or promote,
these proportions.

I have not pursued this experiment any further ; but I
believe that by favouring the division of the iron by all

- known means, and by opposing at the same time all ob-
stacles to the action of the oxygen, we may obtain red
oxyds of iron, with ,06 or ,08 of oxygen. And possibly, by
preventing entirely the action of this principle,. we may
obtain powders of iron that may -be dissoluble withoat
effervescence in acids, and which may possess the same
properties as the oxyds. As for myself, I am the more’
persuaded of its possibility, because 1 am rather inclined
to doubt the generally received principle, that metals
should be previously combined with oxygen in order to.
combine with acids. I regard this oxydation rather as'a
consequence of the means that we employ to divide me-
tals, and to give them that degree of fineness that is re-

kaown 10 exist there; yet the separation may be easily effected, by
dizesting the oxyd for half un hour in mutiatic acid, much diluted with
water, which disrolves the green oxyd, or rathes the iron that exists
in it, apd has oo effect on the red oxyd.

qu iéite
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quisite for dissolving them in acids, than as a condition
indispensible to their dissolution:

I propose, in the sequel, to make some eXperlments
on this subject ; and then I shall relate the motives that
force me doubtfully to dissent from this prineiple.

Before [ conclude my account of the oxyds of iron by
calcination, 1 must be permitted to muke an observation
on the most interesting application of the oxyds of iron,
that is, on their -medicinal property. These oxyds aré

applied in pumberless instances to the animal economy ;
‘but it is not yet known to which of the two principles of

this combination their salutary effects are owing ; and the
faculty, until now, have been unable to make ecompara-
tive and satisfactory observations on this subject, being
unacquainted with the quantity of oxyges contained in

+ the different oxvds of iron that are employed in medicine.

Therefore they use indiscriminately, or with a blind pre-
ference, astringent saffron of Mars, operative saffron of
Mars, Ethiop’s Martial, vitriol of Mars, boules de Nancy;
and many other preparations, in which the quantity of

_ oxygen varies as much as two thirds. At present they

know that all these saffrons, notwithstanding the unifor-

ity of their colour, and their chemical properties, are '
.of different degrees of oxydation, and that they will vary
from some hundredths to beyond ,50. It is to be wished

that some philosopher would imake some observations
tending to discover whether it is the oxygen or the iron

..that gives to this remedy its properties. Such a work

e

would be very useful, since it would most probubly enable
them to augment or diminish, as convenient, the influence

-of the.two substances.

Oxyds by Dissolution.
The solutions of iron have yielded results that ate still
more satisfactory, both because they confirm and render
more
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more clear those obtained by calcination, and because
they are calculated to throw much lght oo a number of
manufactures, and to simplity . the chemical theory of
iron. But notwithstanding my own confidence in these
results, ] offer them only as conjectures ; they are so dia-
metrically opposite to the presgnt opinions respecting the
disselutions of iron, and I am ulways fearful of being led
into-error.

The inconstancy of the green oxyd that Lavoisier and
M. Proust obtained when 100 grains of iron took up 37
of oxygen, and which, according to the experiments [
have related, has varied from some hundredths to 32,
should bave led me to believe that the properties which
distinguish this oxyd from the red aoxyd were not owing
to a fixed degree of oxygenation, but rather to a certain
degree of density, which would permit the water or the
acid, or both of them, to lodge in the interstices of each
molecule ; which ogcasions both the difference in the co-
lour of these precipitates by the alkalies, by the prussiates
of potash and galates, and their greater or less degree of.
solubility, which are the two sole properties that distin~
guish the green sait from the red.

This repsoning led me to examine not only the green
and red oxyds, but at the same time the white oxyd
lately announced by M. Thenard, respecting which I had\
advanced some doubts *. Iam sorry to be obliged to

raise

® 1 could not belieye, even before [ undertnok this work, that some
hondredihs of oxrgen were capable of modifying the colour of the
oxyds 10 such a degree as to change them frem white to green, black,
&c. Al these facts being now within my knowledge, tend to dis-
prove the existence of this property in the oxygene; consequeatly
] was suspicious of all precipitates that were much unlike in
golour that of the oxyds of the same metal obtained by calcina-
tion.
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raise doubis respecting the labours of philosophers whewy -
I respect and esteem, but trust I shall promote their views
if my observations are just.

Of the White Ozxyd.

M. Thenard gives as the distinctive charactex of thig
oxyd, first, that it becomes green hy exposure to the
air ; secondly, that the oxygenated muriatic acid changes
it to grcen or yellow ; thirdly, that when the precipi--
tate i made in a bottle wel corked, after baving been
stirred, in order to transform the white oxyd into green,
an absorption will be perceived ; which proves that a
part of, the -oxygen of the air coutained in the bottle
combines with the white oxyd, and changes its colour. 1
must be allowed to appreciate these three facts.

Since the labours. of Messrs. Fourcroy, Proust, and -
Berthollet, M. Thenard and all the chemists of the pre:
sent day are of opinion that the change of celour in the
precipitates does not, for the greatest part, indicate a
different degree of oxygenation. The white colour i
that which. very often disguises the true colour of ‘the
oxyds in almost al| the .metals which “are said to be sus-
oeptible of oxygenation, such as tin, mercury, copper,
silver, lead, bismuth, and probably manganese. That
depends on the quantity of acid that the precipitates

tiop. If the white crlour, T say, is the result of the combination of
iron, with some hundredths of oxygen, why, in the course of the
calcination of the iron, daes not this colour appear? Why, in the cud-

" cination of manganese, copper, and bismuth, do we not se¢ the same
phenomenon? Besides, the only well-estallished white oxyds are those,
of antimony, zinc, ind arsenic, which are white, whether obtained .
by acids or by calcination; and from the moment that_they become
white the culour is unchangeable, even by a considerable surcharge of
exvgen. ..

. retain )
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retain, and of which they are more or less easily deprived
according to their nature, and still more according to the
circumstances .that take place during the precipitations.
This is the case in which the white precipitate of iron
appears to exist.

Thoe conditions that are requisite in order to precnpx-
tate a green salt of iron white are, first, that the solution
be very much concentrated ; secondly, that the precipi-
tating alkali be also sufficiently strong. These requisites
did not escape the sagacity of M. Thenard, who advises,
for the better success of the formation of the white oxyd,
that some sulpburic acid, diluted with water, be boiled -
on an excess of iron filings. In fact, every time that an-
alkali a little concentrated is poured on a similar so-
lution of iron, it seizes at first a part of the acid, and
probably a little of the water ; and it precipitates a white
sulphate of iron, which often crystallizes, although irre-
gulerly, at the very moment even of the precipitation,
and stil preserves enough of acid to be soluble in water.
1t also invariably turns the syrup of violets green, and .
forms a red precipitate in turnsole water, as the salts of
ison do with an excess of oxyd ¥,

It

® | have obtained several salts of iron which, when put in contact.
with the tincture of turnsole, immediately produce a red precipitate,
and at the }ame time turns the sysup of violets green. The property
of precipitating with the tincture of turnsole always indicates at least a
neatral salt : and we should not confound the simple colouration with .
that which is accompanied by a precipitate, because these are two re-
sults that are entirely different. In the simple colonration the small
partion of alkali from the tincture of turnsole combines with an ex-
. cess of acid, and ahandons the colovring part that it would otherwise
modify 1 there is no doubt but that a salt which presents this pheno-
fmenon poscesses an excess of acid, since it coniains enough to saturpte
the alkali of the tincture without oceasioning any ple-:xpame and it

Vor. X1.—Sacoxp Series. G i
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It is easy to prove this fact, by pouring a few dzops of
a similar solution into an excess of alkali. If the liquor be
decanted after the white precipitate has begn suffered to
remain in it for éight or tem minutes, or, what is a still
more certain way, if it be drawn off by means of a sy
plion, and some drops of ‘water be afterwards put ino it,
to carry off the alkali that adheres to the surface of the
precipitate and to the sides of the glass, shera will remain
a mass of sulpkate of tron, a great part of which will dis-
solve in the wafer, and present all the properties that I
have announced. I leave this precipitate to macerate ar
soak for tvemy-four bours in the potash, and at the end
of that tisse I still obtain soluble sulpha.tc of iron.

In congentrated ammonia this result s still more eri-
dent, Because as the density of the sulphate of iren that
precipitites, is much greater than that of the ammaonia,
the precipitate gains the bottom of the glass, and a greit

_part ‘of it, by sticking to its sides, escapes fram the

pasterior actiorr of the alkali; this dees not happen whh
the fixed concentrated alkalies, their density being mare
considerable than that of the ammouie ; and it is owing te
this circnmstance that they envelope the precipitate on
all sides. Hence it is that these dissolutions, which when
concentrated produce a white precipitate, when they ate
diluted with water purified from the air by a long ebulli-
tion, precipitate of & green colour. Itis for this reason
that hmg;watc_:r never a%lds white ptgcipitata, even
is on this pguciple that the use of lhll re-active is founded. When
the colouring> i9 accompamed by a preclpuate, the alkali not finding
au excess of acid to combmc with; poseesses itself of a part of that
which held the ox)d ip ‘solution, and which in precipitating carries
duwn the coleuring part. What' appears extraordinary is, that the
oxyd of ifon does uot change the syrup of violets to a ywen colour, al-
tbough \he neum\l salts of i irou, o¢ wuh oxcess, have that eﬂ'ect ou it

with
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with greatly concentrated solutions. In short, it was this
that occasioned me before to suspect that the muriates
aad nitrates of iron, which afford white precipitates like
the alkalies, would give a grean precipitate with the wa-.
ter of barytes and strontian, and which in fact bas always
taken place. We cannot attribute the.green colour to a
saper-oxydation derived from the air engaged in the wa-
ter of the barytes, of strontian, and of lime ; for besides
that the rapidity of the operation and the quantity of air
that an equal bulk of distilled water- is-capable of con-
taining, would not justify this supposition, I had the'
precaution to boil for an hour one helf of the water that.
had been used to dissolve those three earths.
., If insread of diluting the solution with water. it were
to ba diluted with sulphuretted  hydrogan, which cannot
be suapected . of oxydising, the result will be always the
same: the precipitates that the alkalies form will always
be green or Llack, and never white. It istrue, as M.
Thenard says, that by pouring sulphuretted Lydrogen
upon a red solation of iron, it produces white or green
precipitates. - However, I believe -t is rather a.tonse.
quence-that M. Thenard draws from his own opinion of
this white oxyd, than from any fact that he has ob-
served. Finally, I am satisfied, that having repeated
these experiments several times, by frequently changing
the re-actives, and varying as much as possible the con.
curring circumstances, I'have obtained green and black
precipitates, only according to the concentration of the
sulphuretted hydrogen and the quantity ‘of “sulphate of
iron put in contact with it. If this assertion-of M. The-
-nard is founded on a fact that he has himself observed, [
‘own it is an anomaly for which I am unable to account,
and which I cannot make to agree with the assemblage of
‘facts that I have related.
o - G2 I
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If all these facts do not disprove the existence of the -
white oxyd, I can add one more; 3 which not only com- -
pletgly disproves it, but even affects that of the green
oxyd. Such is the result of the following experiment.
~ - Abottle must be filled with three parts of ammonia and
one of sulphate of iron, precipitating white, and it must

be corked up immediately. At first it will form a white
~ precipitate, which by shaking the bottle will dissolve in
the ammonia. If the oxyd of iron be afterwards preci-
pitated by means of water or of an acid, the precipitate
will always be green or brown ; but if, instead of precipi-
tating it by. one of these means, a small bent tube be
adapted to the bottle, and it be submitted to a tempera-
ture capable of expélling the-ammonia, this in volatilising
will precipitate a black or brownish oxyd, which, re-
dissolved in muriatic acid, will produce precipitates for
the most part red. Now, here it is impossible to suspect
a super-oxydition by the ammonia. Finally, there are
red sglts of iron with excess of oxyd, which are not only
- white amd soluble as M. Thenard’s salts, but which often
crystallize ; which are not deliquescent like the ordinary
red salt of iron, and which besides presents other pecu-
-liarities. I shall detail them more fully in a memoir on_
another matter, where I shall advert to this subject. I’
- shall also reserve until then, the explanation of the cause
that some of the white precipitates, observed by M. The-
nard, preserve their colour even after 2 long ebullition.
Itis a fact very well observed by this phxlosopher, but it
‘is one in whiclroxygen has no part,

The changes which, according to M. Thenara, the
‘oxygenated muriatic'acid occasions, when poured into: a
sulphate of iron precipitated white, agree perfectly with
"my idea of this precipitate. As the oxygenated muriatic
acid is so little soluble in water, and the sulphate of iron
: ; - in
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in question so'much concentrated, it ensues, that if the
first be not very abundant in the solution, the precipitate
will be green, because4he little oxygen that the muriatic
acid countains @n only change to red a small portion
of green oxyd, which, being predominant, envelopes the
small quantity of red oxyd that the oxygenated muriatic
acid has formed, and does not permit it to shew it-,
self. To the eye it appears as if the solution had been
diluted with a quantity of water equal in bulk to the
muriatic acid that is poured on it, which would, in the
same manver, have changed the white precipitate to
green, . If, on the contrary, the oxygenated muriatic
acid be very abundant, there is no doubt but that the
solutions will become red, as is the case with all the green
salts of irou.

With respect to the third fact, namely, that by making
the precipitate in a bottle, and stopping it up imme-
diately, there is an absorption, and that the remaining .
air extinguishes candles, I shall only say, that instead of
absorption I have always obtained a disengagement,
which has sometimes forced out the stopper. It is true,
that after the white precipitate bas changed to green or
red, the remaining air will sometimes extinguish a candle, -
but that is owing to the disengagement of a principle, of
which I shall presently speak.

- Qf the Green Oxyd.

The green oxyd obtained by the dissolutiot of iron in
acids, presented me with threa principal facts to exa-
mine: first, to determine how much oxygen the iron
takes to pass by this means to the state of green oxyd ;
secondly, to account for its colour ; and thirdly, to ob-
-serve the influence of the atmospheric air upon these dis-
solutions. '

To
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“‘T'o determine the proportion of oxygene, and to dis~
cover at the same time the influence of the atmospherie-
air, -1 took 99 grains of iron ﬁlinga, which | divided into-
three equal -parts ; each of thesewere afterwards dissolved.”
separately in muriatie acid diluted . with ‘water. When
the dissolution was termindted, I preecipitated by smmo~.
nia, 30 grains, which I washed and. drained - with the
greatest expedition, and dried it at a temperature ‘of-
nearly 120 degrees. “When dry I found a brown oxy&
attractable by the magnet, which weighed 364 grains,
anid which, dissolved in muriatic’ acid, precipitated in
red. T precipitated 30 other-grains by arimonia, but with -
the intention of obtaining-the red precipitate.” I dilited
the solution, before 1 added the &mmoma, with five or g
times its bulk of water at 50 degrees This oxyd was i&
factred, and dried like the- precedm ; it gave no signs
of maguetism, although the total welght was only "36

grains.

Last-ly, I precipitated the remaining 30 grains by am-
monia also, and I used a very large vessel, in which 1 left
the precipitate exposed to the air for the space of &
‘month, stirring it twice every day. At the end of this
time I dried it as the preceding, and it was red ‘gave no

'sagns of magnetism, and weighed 36,2.

There was no other difference between these oxyds,
except that the first was brown and magnetic, while the
two others were red, and only became magnetic at a more

‘elevated temperature.

Although I perceived in the course of this ‘experiment,
that it was not cafoulated to determine with acéuracy the .
quantity of oxygéﬁ “that the green ovyd contains, in the
solutions of iron by acids, on account of the oxygen that

‘would combine with tlie grecn oxyd whilst drying at 8

temperature so elevated, and in sa great a state of divi-

sion ; -
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sign ; yet it confirms, howeyer, two of. the principal results
pbtained in the oxyds by caleimation. This operation
afforded red oxyds that contained only 15 or 20 parts of
oxygen. The solution confirms this fact, by yielding
red oxyd which comained only 0,20 of oxygen, comprh
sisg that which settles in it while drying.

Calcination prodwees red magnetic oxyds, and the so-
lution gives the same result.

There are two wethods of approciating with extreme
accuracy the quantity of oxygen the green oxyd obtained
by dissolatian containe. - The first, and that which I
- sheuld have prefexred, if circumstances had permitted it,
is, to dissolve a given quantity of iron in muriatic acid,.
and to collect carefuliy the hydrogen that js disengaged,
which measured, and, for the greater certainty, burnt in
Volta's Eudiometer, will give the quantity of oxygen
combined with the iron. The second is, to dissolve a
- given quantity of iron Tn muriatic acid ; and, after having
precipitated it by an alkali, todry itin a pncumanc ap-
paratus, by means of a burning glass. '

TO BE CONCLUDED IN OUR NEXT.

Facts relating to the History of Prussiates.
By M. Provsr.

From the ANNALES DE CHIMIE.

THE Prussian blue of commerce is scldom pure, as
Scheele has already remarked? There is often disco-
vered in it, besides the alymine which forms a part of it,
silex, carbonate, and sulphate of lime, sulphate of pot-
ash, phosphate of iron, the red oxyd of this mctal, sul-
phur, oily ammonia, &c. To stndy therefore the nature
. of this combination, it is indispensible to .use prussiate
without

f‘

.
~
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without alem, sufficiently washed with acids and boiling

water. It appears, even from an observation of Berthol-
lot’s, that the prussiate of potash is capable of adhermg
with sufficient strength to the Prussian blue to resist
the washings to a certain degree. 1 do not, however,
think with him, that the surcharge of this salt should be
‘considered as an element which is essential to it ; for the
‘blue which has been well prepared, and such as is sold in
commerce, does not leave any traces of saline matter in
the residue of its distillation, '
- “Phe Prussian blue prepared without alum is coppery,

Jike the fine indigo, and loses but 45 ‘hundredths by com-
' bustion. Its residue is red oxyd, without any mixture of
forcign matters. ’

Action of the Alkalies,

Caustic potash applied to the blue, leaves 3 residue
which is only red oxyd confounged with alumine. Its
tint is that of kermes, if the blue be of a fine quality : on
the contrary, it is dark and earthy if it have been sur-
churged with alumive ; so that it is easy to Judge of its -
nature by the colour of its residue.

The 'acids, applicd to a residue properly washed, ex-
tract no colour ; this discovers that it is possible, in a
single operation, to deprive the Prussian blue of all its
acid ; but it must for this purpose be finely pulverized,
which is vather_ difficult. Drop some alkali into some

water cclourcd by some newly-precipitated blue, and jt«

completcly discolours it  then the oxyd which separates
from it gives not the least vestige of colour when moist-
encd by an acid. In this process it often happens
‘that the ocreous residue retains either some remains
of the blne which bas not been attacked by the al--
kali, or a mixture of prussiate of potash and  alaline

-

ferugincus c.;rbonate, or cven these three substances .

compounded
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tompounded together. 1 shall examine two of these
cases ; from-which it will be easy to judge of the third.

If, for example, a trial is made of an acid upon
a residue well washed, and which still retains some
blue, this lutter is not discoverable, but in proportion
as thé acid removes the yellow oxyd. Between this
oxyd and the Prussian blue there is no particular che-
mical point of union, as we have hitherto believed ;
however, rothing positively shews that the salinc me-
tallic combination, which we call prussiate of iron, is,
like many others, susceptible of a marimum and mini-
mum of acid .and oxyd ; and if the mixture of yellow and:
blue which these residues sometimes exhibit, be not
green, as we are led to expect, it is because the yellow
oxyd always covers the remaiuns of the blue to a very
great excess ; at least I have never found it above from
one to two hundredths.

I now pass to the second case. ‘A residuie cannot con-
tain any remains of blue, if it has been well pulverized,
but it easily retains the two salts I have mentioned above.
If then an acid be applied to it, they both afford blue in
abundance. We will examine farther the peculiar mix-
ture of these two salts; But, if it has been washed with
tare, the acids will not produce the blue. Indeed no
part of the experiment is so tedious as this washing, for I
was obliged to rencw the boiling water at least twenty
times upon a single grain of residne before it was com-
pletely ewhausted ; but at last when it did take place
the acids dissolved without producthg any blue.

When these residues effervesce with the acids, it is be=
caunse they contain carbongtes of potash or lime. By
washing, the first is separated from it ; by applying vine-
gar after the washing, the second is dlscovcred Thus it
is not the red oxyd which occasions this effervescence : it

Vor. XI.—8SEconD SkRiks. H is
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is not susceptible of combining.with carbonic acid ; com
sequently it cannot unite with the potash if exchdnge of
prussic acid that it had received. In nature as in art, the
6xyd of iron, at the minimum only, is capable of uniting
mth carboni¢ acid.
‘Oue pound of the blue of commerce, of a fine quality,
gives nine ounces and a half of crystallized prussiate of
potash. Tt is not uncommon to find in the mother waters
when left to themselves mutilated octeadrals of an inch in
diameter. When this blue contains sulpharic acid, it re-
quires no less thun four crystallizations to purify the prus-
siate of all the sulphate of potash. Fhese motlrer-waters
contain alumine sometimes in abondance, sulphate and
phosphate of potasbv, alkaline ferruginous carbonate, &c.
. We may judge by that, how importaut it is to use crys-
tallized prussiates in the analysis, and not the simpie ley
of Prussian blue, as was formerly the practice. Prussiate:
of potash is unalterable in the air, dry or moist: the
longest ebullition does not derange its nature-; its taste is
sweet, and rather salt, terminated by a slight impression
of bitter; and alcohol does not dissolve it. If it .be
mixed with a solution, the prussiate scparates like
pearl-white snow, which preserves all its brilliancy when.
dry, and which resembles, if [ amn not mistaken, the sil-
vered gauze of acetate of mercury. Re-dissolved in wa-
ter it n.produces an ordinary solution of triple prus-
“siute. .

This salt, which I shall call trzple, to- dlstmgulsh it
from simple prussiate of potash, is as steady in its attri-
“butes as the most perfect neutral salts. It is of a fine
lemon colour, which never leaves it while it remains in
“that state ; it ought besides to possess, as well as the two
other “characteristic properties of crystallizing and of
‘forming blue with red oxyd, a portion of black oxyd,

’
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swhich makes an essential part of its constitution. With-
out this oxyd, subjected, like ‘the two other elements of
ahe triple prussiate, to an invariable proportion, this
prussiate cannot in fact either crystullize or form a blue
with solutions of iron, the bases of which are at the mar-
,z'mwﬁ. It is, in a word, from this same union, that the
g:n’inciple which saturates the potash of the triple salt,
acquires, as Berthollet -observes, properties which siagu-
darly apgment its analogies with the acids.

Under this view it may be added, that the triple prus-
siate occupics the mean between the alkaline and the me-
dallic salts. However, in reflecting on the properties of
his salt, of which we shall speak below, it would be dif-
ficult to ascertain whethor it is to the prussic acid or to
the simple prussiate collectively that the oxyd of iron ad-
heres when it is raised to the state of triple prussiate.
/This much is certain, that we still by no means know
~what appearance or properties prussic acid would possess
.when united only with that exact dose of black oxyd by
which it can form triple prussiate. By treating the
prussic acid with this oxyd we are able to make Prussian
blue, but not the kind of ferruginous acid which is pro-
per to convert potash into triple salt ; it is this which we
qust not lose sight of : for it is well known that Prussian
- blue is not of a nature to combine without residue with

potash. In a word, the priple prussiate, less its alkaline
base, is, if | may so express myself, a compound which
we are not authorized to consider rather as a salt, the
acid of swhich would have been particulasly heightencd
by its union with the oxyd, than as a perfect combina-
tion in all its parts by this same oxyd.

One property which appears, in fact, to forbid us to
_admit the prussiate as a salt, the acid of which would ex-
.duslve!y unite to the black oxyd, is, tiat of resisting

Hz2 the
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the power of alkaline hydrosulphurets. If these re-actives
which attack all other known metallic salts are without
action upon the triple prussiate, there are then, to a cer-
tain degree, grounds for presuming that the oxyd of iron
may not be exclusively attached to the acid of the triple
prussiatc, at least, however, it must be believed, that
the affinity which this acid bas to the oxyd is not suffici,
ently powerful tp defend it from the attaek of sulphurets
which all other oxyds are liable to. Fmalb » we shall see
farther on, that an affinity equally extraordmarv, nat-
withstanding until now it has been unexampled in cbe-
mistry, is not impossible. Inow come to the experi.
/ment of the hydrosulphuret of pota.sh upon the mqu
prussnate‘

Hydrosulpknret and triple Prusstate.

Hy drosu]phuret of potash or ammoniac, even with the
 assistance of heat, has no effect whatever on this salt. 1f
-1t should contaip any remains of ferrugmous carbonate, it
“would be disengaged because the _hydrosulphuret decom-
. poses this latter ; it is to be ﬂltered if necessary, and the
. pryssiate still crystallized under its usual form. A simi-
lar result led us to dxscover, as we had at ﬁrst observed,

- avery partmular and mumate combmanon between tbe

. three elements of tnple prussnate But we shal! see these
same hydrosulphurets contribute to _our obtaxmng the
white prussiate in all its punt), or ‘that union in which
the iron is at its minzmum of oxydatlon, which T made
known in my first memou' on Prussxan blue

lez'te Prus;cialc. .

S Take on one hand a bottle of green sulphate, much
diluted ; at the bottom of which put some graios of sul-
phulet of the same metal , in order to preserve the base

at
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at its minimum. On the other-hand, place to boil upon
a lump, a matras in which is put fifteen or eighteen
grains of prussiate of potash, and from two to three
ounces of hydrosulphureted water. ‘Some seconds after
the ebullition or steam has expelled the air which occu-
picd the empty space of the matras, some of the solution
of the sulphate is dropped into it ; it presently produces
a precipitate which makes the liquor white like milk, and
which remains thus as long as the heat continues. This
is tie prussiate whick 1 call zhite prussiate ; and which
Fourcroy. Vaquelin, Davy, &c. obtained without doubt,
who having had regard to the conditions which insured
them success, have discovered that the base of green sul-
phate may also become that of a prussiate different from
that which has for its base the oxyd at the marimum.
"But, as in passing from one combination to the other,
the black oxyd does not lose its disposition to super-
"oxydate, we see, that as soon as the matras is out of the
fire, the atmosphere resumes its action upon the milky
" mixture, rapidly produces waves, which begin by shading
“it, and finish by making it a most perfect blue.

This product may likewise be obtained in.another
manner. ~Some grains of prussiate of potash are dropped
into a much diluted and boiling solution of green'sulphate,
and presently a precipitate appears, the white of which

" sustaing the action of the air a little longer.

There are besides some other processes, which, al-
though they may add nothing to our conviction, are
pevertheless interesting, from the variety of the me-
- thods. :
Two glasses are filled, one with nitrate of iron, the
other with green sulphate much diluted. ' Afterwards a
crystal of prussiate of potash is dropped into each of them.
Jo the fist, the crystal becomes instantly of ‘a blue so

deep
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deep that it resemblss black velvet. In the second, it.
Joosens and falls into a white powder ; but as before it was
experimented on, it had imbijbed some atmospheric air,
the precipitate that resulted took the appearance of 3
piece of parsley clheese.

Two glasses are filled with boiling water; into one,
some drops of prussiate are let full; and a like quantity
imto the second ; but to the latter some draps of hydro»
sulphuret of potash or ammonia are likewise added. The
two glasses being thus prepared, some nitrate of iron is
dropped into them ; the first gives, as may be expected,
& complete blue; but the second offers the amusing spec-
4aele of.a precipitate, -which, at first blue, rapidly lases
its ‘colour, .and begomes white,

The:theory of:these facts is so evident that ‘I shall nat
~thwell npon them; nor shall I bere recapitulate all the other
-experiments that I cited in wy first memoir, to establish
+the ‘existerce of two prussiates of irgn, If.the prussiate
Wt the miniyuon . bave no. celour when. not affected by.the -

~atmosphere, so neither bas dried green sulpbate. The

absence of colour in one of these sajts is certainly net
vmore surpriziog thao .in-the ether ; and after all, if the
reed oxyd be obtained by:applying the alkalies to the blye
-:qnussides,: it is, . on the contrary, black oxyd that is ex»
taracted. foonr the iwhite prussiate. -But these-differences
which the theory indicated before-hand, agree perfectly
switly thuse produced by the red and green ox‘yds_ in simi-

i Jar circumstances.
i l-advised, in.my first memoir, to pour the prussiate of
potash on the sulphate, in a bottle, in order to avoid, as
“*far as-possible, the mixture of the ajr wigh it; but it suc-
* ceeds imperfectly - fiest, because: the cold liquors always
- contmin sowmnc air; and, secondly, because I had not then
- shought of the sulphureted hydrogen for purifying them ;
being
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being at that time unacquainted with its effects on these
salts.

If, for example, the solution of green sulphate be
diluted with from three to four times its bulk of sulphuric
or muriatic acid, the excess of these acids occasions no
alteration in the result. The white prussiate failing in
colour only from the absence of oxygen, one would
imagine that similar additions would give it. The most
highly-concentrated acids may ‘be capable of removing
the whiteness of prussiate, but they can never bring it to
a perfect blue ; neither will the marine acid boiled upon

. Prussiate.

Yet this boiling acid is not without action on the white
‘prussiate ; and the following is what I have observed.

There is a portion of white prussiate destroyed, some
‘prussic gas disengaged, and black oxyd is found
"sohution : then the small quantity of blue prussiate that
'is formed by the introduction of the air, during the intet-
val of thie mixtures, prevails over the white, and gives to
the whole a greenish tinge. '

The blue prussiate, boiled with the same acid, .also af-
-fords prussic gas, and leaves some red oxyd, but less is
destroyed than of the white prussiate. We may infer
from these facts, that the muriatic acid, with the help of
heat, is in strictness capable of decomposing the prus-
siates, and prevails with its accustemed energy over.the
prussic acid.

Prussiate of Potash and Acids.

Some marine, or weak sulphuric acid. is heated ina
‘matras, with crystals of prussiate. When the ebullition

_ eommences, the gas escapes, it is recéived into.a jar fulb -
of mercury, where it is burnt by holding the flame of a
o «sandle tait. Its fire varies from red to violet and yellow ;
* during

e
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during the dissipation of the gas the liquor thickens, by
the production of a white precipitate, which changes to a
blueish colour. The gas being totally separated, the
mixture is thrown into hoiling water, it is revived with
oxygenated marine acid, it is washed, and the product
dried in a capsule. Four experiments, made at different
periods, yielded from thirty-four to thirty-five of perfect
blue for the hundred of triple prussiate.

I now come to the consequences.

One hundred parts of Prussian blue, without alum,
produce fifty-five of red oxyd by combustion. This sanic
blue, destroyed by nitric acid, yields also fifty-four. It
is therefore undoubted that the pure Prussian blue cons

" tains only from ,54 to ,55 of red oxyd. According to

these results, 35 parts of blue should yield about seven-
teen of black oxyd, or nineteen of red oxyd. Hence it
is, that formerly, when iron was separated from a solu-
tion by prussiate of potash, this salt added to the product
the ,19 of red oxyd that resulted from its ownr decompo-
sxt:on but the surchgrge was still much greater, when,
instead of crystallized prussiate, a simple alkaline ley of
Prussian blue was used. The reason of this will be shewn

~ presently.

When a ley of ordinary potash is put upon Prusslan
blue, a part of the alkaline carbonate becomes charged
with red oxyd ;. the result i is, a solution that answers to
Sthaal’s tincture of Mars, and of which pure potash is
not susceptible. This solution, which is also prepared,
by throwing some drops of nitrate into some liquid car-
bonate, will mix with the prussiate of potash, without
occasioning the least change even by remaining in it. It
is this ferfuginous carbonate which, as T have before said,

" i pre<ent in the mother-waters.  Actually, if @ acid be:

added to'a mixture of these salts, the precipitate is"-.a'h
perfect
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perfect blue, because the new solution of oxyd, whith
replaces the ferruginous carbonate, decomposes in its
turn the prussiate of potash, as any solution of iron what-
ever would do *. .

When, therefore, a prussic ley is employed in an ana- "
lysis instead of crystallized prussiate, it is, in fact, ad-
ding to the product, first the red oxyd, which makes a
part of the ferruginous carbonate, and then the black
oxyd, which is an habitual element of the triple
prussiate, which this ley would contain. .

The chemists recognized in good time the evil of these
Jeys, although they did not at first perceive that they
contained two very different ferruginous combinationsd
the carbonate of which we are speaking, and the triple
,prussiate. Many even, seeing the blue that they pro-
duce with acids, believe that this blue exists in them na-
turally ; in short, whether oxyd or Prussian blue, they
sought to precipitate it without however touching the
atkaline prussiate which they believe to be furnished with
the blueing property, without owing it to the iron. From
their labours we have the receipts for precipitated leys
that are to be found in all chemical works. But, since
the researches of Scheele and Berthollet, it has been dis-
covered that these receipts are not sufficiently conducive
to the desired end; for it is easy to see that it is not
sufficient to free a ley from the oxyd that the carbonate
would introduce into it : it still remains to be defended
from the black oxyd that belongs to the tiiple prussiate,
and which would be the less suspected to exist in it, be-
cause the addition of the acids, without the intervention
of light or heat, could not render sensible the products
of its decomposition.

® It is the mixture of these salts which gives to the mother-waters

of soda the property of producing Prussian blue whea an acid is added
10 them.

YoL. XI.—Sséoun SERIES. 1 I shall
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I shall not stay to analize the phenomena that occurred
durinig the preparation of the leys, warm or cold, be-
cause now that every one is convinced of the inutility of
prussiates for estimating iron in analyses, the details can-
not be very interesting. Ishall also pass over the pro-
posed test-liquors, with ammonia, lime, magunesia, &e.
because they are themselves triple prussiates, which we
cannot use with confidence, inasmuch that they are not
equal to the counter-proof proposed by Berthollet. I
shail only add, because it ought to be rccorded in the
history of the science, that when a chemist, after puri-
fyiog a lessive by an acid, can still extract from it a test-"
liquor or Prussian lessive, we may be assured that he
has not completely attained the entire separation of the
jvon, as he imagines he has done ; for it is certain that
all lessive ‘that will still give blue with a solution of red
oxyd contains black oxyd also, since without the help of
this oxyd there would be no dyeing prussiate; or, in
other words, all prussiate of potash that has not been
trebled by the black oxyd ; consequently the pure and
“simple prussiate of potash is not capable of forming a
‘blue with a solution, the oxyd of which is at the mazr-
“fmum, and which is commonly the case with those that
proceed from an analytical labour, Thisis a fact which
Scheele has perfectly substantiated, The saturated les-
sives or alkaline prussiates, I rcpeat then, cannot actually
serve as re-agents, inasmuch that a portion of black
oxyd renders them triplesalts, the red oxyd being only
" capable of supplying the black oxyd for this purpose. In
short, we may also conclude from this, that the alkaline ,
prussiates or carthy triple salts ought not for the future
to be classed among the re-agents that are useful in ana-
lyses, since they are incapable of discavering the iron
in a solution without adding to the resnit; or at most
they will rank among those which, like the turnsole, gall

nuts,
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nuts, &c. are only so far re-actives, that they will indi-
cate that such and such principles exist.

The aqueous’ sulphuric acid applied to the triple prus
* siate furnishes the same results as the muriatic. 100 parts
of prussiate restores by this means from ,15 to ,16 of sul-
phate of potash. If we could know exactly how much of
the alkalies are contained in the sulphate, we might de-
duce from its estimation the base of the prussiate of pot-
ash. 100 parts of crystals of prussiate lose ten of water
by distillation.

In order to complete its decomposition by the acids,
the ebullition must be kept up for at least half an hour, to
expel the gas entirely, and obtain the complete separa-
tion of the white prussiate that forms during the ope-
ration. :

The prussiate of potash dissolved in muriatic acid cold,
without being decomposed ; this mixtute requires, as
Berthollet has discovered, the concurrence of light or
heat. Vinegar, aided by ebullition, also decomposes it ;
the prussic gas escapes, and the white prussiate forms:
it does not change to blue so rapidly as with the pre-
ceding acids : in fine, this prussiate, which does not ap-
pear until the moment in which the ternary combination
begins to be disorganiged, ascertains by its whiteness that
it is really only the oxyd at the nunmum which can ens
ter into the formation of tie triple prussiate : it is one of
these facts, respecting which Scheele has left nothing far.
ther to be desired : notwithstanding which, the distine
tion of oxyds in this case is a point to which the chemists
who have folléwed him have not given the attention that
it merits,

TO BE CONTINUED IN QUR NEXT.

I2 ’ Report
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Report made to the National Institute on the Results of
M. CroueT’s Experiments on the different States of Iron,
and for the Conversion of Iron into Cast-Steel.

By M. GuyTon.

From the ANNALEs DE CHIMIE.
WE"shall begin” by reviewing the state of the art i
this country ; we shall afterwards analize the work of M.
Clouet ; and, lastly, we shall relate the experiments that
we judged necessary to be made to enable us to form our
- gpinion. ,

First. Since the researches of Réaumaur enlightened the
practice of making cast-stcel and steel by cementation,
the theory of the conversion of iron into steel was not
advanced, notwithstanding the valuable and numberless
experiments of Bergman, Rinntan, Priestley, &c. It '
has not been certainly known, for many years, that the
carbou in various proportions constitutes iron in the
- states of grey-cast, white-cast, and steel. This period is
fixed by the publication of the joint work of Messrs. Van-
dermonde, Monge, and Berthollet, in the memnir of the
Academy of Sciences in 1786 ; and the concentration of
all the facts leading to this conclusion, are to be found _
under the article dcier, in the Dictionnaire de Chimie de.
I Encyclopédic Methodigue.

The English, however, who have long furnished us
with steel of cementation, still retained the exclusive pri-
vilege of manufacturing for all Europe a third kind of
steel, known by the name of cast-sicel, and which was
not invented before the year 1750 ; and although the use
of it is confined to a certain description of instruments

"~ and
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and fine articles, it still forms a valuable branch of na-
tional industry.

It must not be supposed that the advantage of natu-
ralizing this art among ourselves has not been well under<
stood, for the old government often held out encourage-
ment to those who conceived the hope of attaining this
object. Jars has described, in his Metallurgical Travels,
the manner in which this operation is executed at Shef-
field, excepting the composition of the flux, whick
they keep secret: a multitude of experimeuts have been
made with a view of discovering it ; and there are few
chemists who have not obtained in their furnaces ingots
of five or six decigrams of stecl, perfectly melted ; o
this subject we might cite our own observations.- Chalut,
an officer of artillery, was convinced that every kind of
glass might be employed in this operation, except that
“which has lead or arsenic in its composition ; and since
1788 M. Clouet has published, in the ¢ Journal de Phy-

sique,” experiments tending to demonstrate the possi- _

bility of casting steel, and even of converting iron, by s
single operation, into cast-stecl.

It is true that the experiments of the laboratory do not
always enable us to introduce successful processes into
manufactories ; and most of those authors who have writ«
ten on this subject having reserved the secret of their in-

vention, it was impossible to appreciate their value. Sucls -

were, among others, the conclusions of Messre. Ber-
thollet, Lavoisier, and Hassenfratz, on the processes of
Laplace, which processes besides appear to make the
quality of steel rather to depend on the guality of the

iron improved by his method, than on a new methed of -

effecting the comversion, and especially of fabricating
what is properly called east-steel.

We

’
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We also see that, in the account of the fabrication at-

ranged and published in the same year, in' consequence

of a decree of the committec of public safety, Messrs.
Vandermonde, Monge, and Berthollet, who were- well
mformcd of all the experiments that had been made on
this subJect, after having carefully reviewed the whole,
declare that they can only offer comjectures as to the
method of giving to cast-steel an extraordinary degree of
bardness, and a graiu perfectly umform in the whole
mass.

Indeed we do not yet know of a single establishment
in France that Las attempted to introduce into foreign
commerce cast-steel of its own manufacture in competition

with the English ; or that is even able to supply the de<

mands of the republic, which, for articles that reqyire
steel of this quality, are obliged to give bigher prices in
proportion to its scarcity.
~ Such was the state of our knowledge, and of our prac-
tice on this subject when M. Clouet resumed the ex-
periments that had formerly occupied him, and executed
ona larger scale, at the house of the conservatory of arts
and the mineralogical school, the fusion of various kinds

of steel, and the immediate conversion of iron into cast-.

steel. ,

To order to enable the Institate to judge of the im-
portant.additions these opecrations may produce to the
theory of the art, and the augmentation of national in-
dustry, we shall present to it the examination of the me-
moir remitted to us by Clouet, and we shall submit to the
inspection of the Institute the products of the operations,
and the instruments that have been made from them.

2d. The memoir of Cloud is intituled, Resultscf Expes
réments on the differcnt states of Iron.

He
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He first directed hLis attention to the combinations of
iron and charcoal. One 32d part of charcoal is, he says,
" sufficient to convert iron into steel ; one 6th part of the
weight of iron viclds a steel more fusible, and still malle-
able ; bevond this proportion it approaches nearer to the
state of cast iron, and no longer possesses sufficient tena-
city ; by still augmenting the dose of charcoal, the fusi-
bility is increased, and it at length passes to the state of
grey cast iron. ,

The particular cast-iron resulting from the combination
of iron and glass, was the second object of his attention.
Glass enters but in a very small quantity into this com-
pound : and yet its properties are changed. This iron,
although very soft to the file, when heated only to a
cherry-red, breaks under the hammer ; when poured into
an ingot mould it contracts considerably ; and when it
comes to be formed into plates the operation of tem-
pering gives them the grain of steel, and renders them
more brittle, without adding to their bardness,

Charcoal in powder, added to the glass, augments its
fusibility, and changes the result ; but the dose sensibly
influences the nature of the product. From one 30th to
one 20th of the weight of iron affords a verv hard steel,
which may be forged at a low red heat, and has all the
properties of cast-steel : by employing more charcoal the
products are similar to those of smelting turnaces.

The attraction of iron for carbon, continues M.
Clouct, is such, that at a very high temperature it will
take it even from oxygen. He proves this by the follow-
ing experiment: Put into a crucible some iron cut into
small pieces, with a mixture of equal parts of carbonate
of lime and clay ; raise the heat to the degree necessary
to weld the iron ; keep up this firc for an hour or more,

ascording
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according to the size of the crucible, the ‘matter, when
poured into an ingot mould, will be the steel of the same
quallty as cast-steel.

This observation guided M. Clouet in his search for

a process applicable to the fabrication of this kind of .
steel; but we must confine ourselves in this place tu,a re-
lation of the facts included in his memoir.

The oxyds of iron are equally susceptible of passing
through the states of soft iron, steel and cas¢ iron, ac-
cording to the proportions of charcoal employed. The
~ black oxyd of iron, the state .of which appears to be the
most uniform, becomesiron, when treated in the crucible
with an equal bulk of charcoal in powder: by doubling
this quantity it becomes steel. A progressive augmenta-
tion gives to it the characters of white and grey cast.
irom.

Lastly. M. Clouet observed the same transitions, and
always dependmg on the respective quantities, by
treating

Cast-iron and oxyd of iron.

Cast-iron and forged-iron.

Oxyd of iron and iron.

Oxyd of iron and steel,

It requires no more than one-fifth of cast-iron to con-
vert iron into steel.

The iron and the oxyd do not unite intimately : the
black oxyd mixed with half the quantity of charcoal that
it would require for its reduction affords a soft iron, but
possessing little tenacity, of a black colour, and most re-
gularly grained when broken.

One-sixth of oxyd restores commeon steel to the state of
iron, by treating them together, either in the forge or
by cementation.

" At
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At the end of- this memoir-M. Clouet has given some
-observations on the method of producing cast-steel, and
on the furnaces proper for this purpose.

. He determines the nature of the Huxes, the degree of
‘heat, the guality of the crucibles, the precautions to be
taken in casting the ingot, the method of forging this
kind of steel, the processes to be followed in experiments
at a common forge, on two kilogrammes of matter, and
the proportions to be given to a reverberating furnace
intended to heat at one time four crucibles, each contain-
ing from twelve to thirteen kilogrammes of steel.

He remarks, that the ingredients of saline glass cannot
be directly employed in this process; that glass, when
too fusible, renders the steel difficult to forge ; that the
steel when kept too long in fusion takes up more glass
than is proper ; lastly, that the melted matter should be
stirred, and the glass taken off carefully before it is cast,
that it inay not mix with the steel, ‘

After having given the precise observations of M.
Clouet, and the practical consequences that he infers
from them, it would only remain for us to submit some
of the products of his operations, if we did not think it
proper to subjoin the results of our own experiments,
made by following his processes for the conversion of
iron into cast-steel, and to describe at the same time the
principal circumstances.

Thirdly. The members of the Mineralogical Council
having pérmitted us to make use of the forge in their
laboratory, we put into an Hessian crucible, luted on
the outside, six hectogrammes of filings of horse-nails
and four of a mixture of equal parts of carbonate of
lime (white marble), and baked clay produced from
an Hessian crucible ; the whole was reduced to a pow-
‘der.”

VoL. XL.—SgcoNp SgRriEs. K The
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~ ‘The mixture was pdt inte a eruciblé placed on & fup-
port in the middia of the foigd, the fire of which is kepe
up through three tubeés.

In the fitst Sxperiment wa peroeived in about an
‘Hodr and 4 half, that the matter was njelted ; But the
erucible had a crack bn one sid¢, that extended to al-
tost irs wholé length, and prevented the fiass from
Being cast.

The operation repeated in the samé forge produced
#n ingot ; it forms a small square bar of iron, ¢f from 28
to 27 millimetres. '

TQ BE CONCLUDED IN QUR NEXT.
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Intelligence relating to Arts, Manufactures, 8c.

( Authensic Commumications for this Department of our J¥ork will e
thankfully received.)

Report an the Woollen Mamufacture.

AS the House of Commons have thopght the state of
the Woollen Manufacture of England asubject of suffi-
cient importance to engage their attention, we conceive
that we cannot submit to our readers any more authentic
or more desirable intelligence than the substapce of the
Report made by a Committee of the House. We have
however condensed it as much as possible, without
omitting any of the statements which were of general
application.
——

Report to the House of Commons from the Committee ap-
pointed to consider the State of the Woollen Manufacture
of England.

The Committee express their satisfaction of finding
themselves able to ivform the House, that the attention of
Parliament bas not been called to the Woollen Manufac-
ture in consequence of any decay of its prosp;nty H
which has, on the cootrary, been gradually i increasing,
till at length, while the hame ¢onsumption bas kept pace
with the growing papulation and wealth of the country,
the exports of woollen goods have reached to the amaunt
of six million of pounds official, or nine millions real
valye.

They then procegd to notice the circumstances which
led to this discussion, in arder to elucidate the causes
which in so fipurishing a cendition of the Wapllen Many.

Keg " facture
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facture had brought it under the consideration of Parlia-
ment ; and report that, in July 1802, considerable riots
and outrages took place in Wiltshire and Somersetshire in
consequence of an attempt to set up a machine for dress-
ing cloth, called ¢ a gig-mill,” which was extremely ob-
noxious to the workmen, and was represeated to be the
same machine which was prohibited by that name in an
antient statute ; though considerable doubts existed whe-
ther the gig-mill prohibited in that statute be the sane
machine which now bears the denomination.

Attention having been drawn by this circumstance *to
the antient laws respecting the Woollen Manufacture, it
appears that various penal laws still remained unrepealed,
besides that which annexed a penalty to the use of the
gig-mill, and that, though for a long course of years they
had become obsolete, they might still be called into force ;
and many masters, who had become obnoxious to their
workmen, being threatened with prosecutions for the pe~
nalties incurred by the non-observince of them, it be-
came nataral, and evep necessary, for the master clothjers
to look to Parliament for relief. Accordingly application
was made to the House of Commonsm 1803 for the re-
peal of these statutes, by many persons concerned i
this manufacture ; and, on the other hand, various classes
also engdged in it presented counter-petitions. The
House appointed a Committee to consider the allegations
on both sides: the case was investigated, and the evi-
dence reported to the Housc. The Sessions, however,
was far advanced, and it became too Iafe, previous to the
Prorogation, to form a satisfactory judgment of this com:
plicated question: the expediency was therefore adopted
of suspending the penal laws for a year, with an intention of
resuming the consideration of the subject in the ensuing
Session ; and this suspension was continued till the 25th of
: ‘ March
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March 1807, amd has been since extended to the same
period of 1808. But this was obviously only a tem-.
porary policy, and therefore, with a view to final and
permanent decision of this great question, in which the
interests and feelings of so valuable a part of the commu-
nity were invelved, the subject, together with the peti-
tions, was referred to the consideration of a Com-:
mittee. ' : ' :

Under these circumstances the Committee proceeded:
to a careful examination of the various-Acts of Parlia-
ment (in all 70) which are still in force ; and cousidering -
how far, at the present day, and in the existing state of
the commerce and manufactures of the couuntry, it might
be adviseable either to suffer them to continue in opera~
tion, or, on the other hand, to explin, alter, or repeal
them; they classed all the laws relating to the Woollen.
" Manufacture under the following heads :—1st. Laws for
regalating, in various particulars, the conduct of masters
and workmen in the Woollen Manufacture, and prevent-
ing frauds and embezzlements by journeymen and others.
—2d. Laws for preventing the exportation of certain ma~
terials and implements used in the Woollen Manufacture.
—3d. Laws which controul the manufacturers in the
making and selling of cloth, more particularly these which
prohibit the use of certain articles of machinery ; and
also a statute, commonly called ¢ The Weavers' Act,”
which in certain cases limits the number of looms to be
employed in one building : under. this class also is ars
ranged the 5 Eliz. ch. 4, or the Apprentice Law, so far
as it-respects the carrying ou the Woollen Manufacture ;
and several -local laws of more or less limited extent,
providing against the over-stretching of cloth, and other
similar frauds, by requiring it to be stamped and sealed .
by sworn officers appointed for those purposcs.

’ The
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The Committee thought the laws comprised in the first
class wise and salutary ; and that this character appeared
to belong in a‘special degree to one very antient statute,
which has been amended and enforced by several subse-
quent Acts, particularly by the 29 Geo. 1l. cb. 83, for
preventing the payment of workmen in goods instead of
money ; and therefore recommended that all these

- should remain in force.—They extend also the same re-

commendation to the laws comprised within the second
cluss ; these baviog all been passed in the reign of his
present Majesty, and appeanng to be founded in sound
policy, and to ‘be peculiarly applicable to the present

- circumstaoces of this country.—The #urd clgss is by far

the most namerous : many laws of this class are of a very
early date, and their contents are such as might be ex-
pected from the nature of the commercial principles which
peevailed at the periods when they were severally passed.
Their general object is to provide against the use of
articles or processes, and to prevent the commission of
frauds, which it was conceived would be injurious to the
quality of the .cloth, and (to say nothing of the home-
consumer) would, by impairiog the credit of our staple
manufacture, obstruct s sale in foreign pants. Again,
there are others of this class of laws which hear some
traces of a jealousy of the manufacturing in favour of the
landed interest of the country. Of these statutes wany ’
#ad been amended, and in pant repealed, soon after their
enactment, and the remainder had sunk into oblirian,
and been considered as obsalete.

Cons}d‘ering the different principles of .commerce, the
Eoammittee did not think it necessary to antar o a de-
tail of the reasons on which they recommend to .the
Hause the repeal of the general mass of the abave laws,
as being at .this d"t} not only unnecessary, but, if en-

forced
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forced, utterly mexpedient, or rather extremely injuri-
ous. ¢ Least of all,” say they, ‘‘ can such regulations
be deemed requisite at the present period, when our ma-
nufactures of woollen gpods are in the highest credit
_both at home and abroad, and when the demand fer
them, great as it already is, appears to be still in-
cmzing;”

Great differences of opinion having prevailed with re-
spect to some of these statutes, the Committee thought
it right to enter more in detail into the consideration of .
shem. Onc of these is the 5 and 6 Edw, VI. for putting
down gig-mills. Witnesses were called to prove that the
smachine now uscd under the denomination of the gig-
mill, for the purpose, after the cloth comes from the’
folling-mill, of raising the nap or wool, (beiug the very
machine, it is contended, against which the antient statute
was directed,) is highly injurious to the quality and tex-
ture of the cloth; that therefore the law of Edward, for
probibiting its use, ought, if necessary, to be explaimed
and enforced. Ewidence of a similar nature and ten-
dency was given respecting the injurious effects of ano-
ther machine, as yet not much in use, called ¢¢ The Shear-
ing-Frame,” the purpose of which is to cut off the nap
or wool after it bas been raised, an operation which bas
bitherto been performed by hand by a particular class of
men, called, from their occupation, croppers, shear-men,
or cloth-workers. The introduction of this machine was
‘opposed from an idea that it would throw a copsiderable
number of hands out of work.

With respect to the actual effects on the cloth of tbe
gig-mill and the shearing-frame, the Committee report,
“that decisive cvidence has been adduced before them by
merchants and manufacturers of the highest credit, and
of the greatest experience, to prove that these machines,

(especially
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(especially the gig-mill, which has been longer and more
-generally established, under proper regulations, and -when
carefully employed,) finish the cloth in the most perfeut
manner ; and that manufacturers residing in parts of the
country wherc the gig-mill is not used, frequently send
their cloths to a_distance to be dressed by it; and the
Committee learned, from the information of one of their
own members, that by an express stipulation the use of
“it has been required by the consumers of cloth in a parti-
" eular foreign market, where it has enbanced their credit
“and improved their sale. It also appeared in evidence,
“that alarms, similar to the present, had existed among
the workmen at the introduction of several of the ma-
chines naw in general use, which have gradually sub-
" sided as prejudice died away, and the machines are now
established, without, as it appears, impairing the com-
-forts, or lessening the numbers of the workmen.
The Committee remark with much satisfaction, that in
- many instances in which it was apprehended that the in-
troduction of particular machines would throw such a
number of people out of employment as to occasion great
distress, the result has been very different ; for, besides
“the new occupations for which the attendance on such
machines has given occasion, a fresh demand for labour .
" to an immense extent has arisen out of the increased -
. sale of the article, consequent on the cheapness and
- superior quality of the manufacture ; and they think that
- the system of patents, by which the inventor of any new
machine secures to himself for a time the exclusive be-
nefits of his discovery, while at the end of the term
they are thrown open to the public, provides in mast
cases against its too sudden and general establishment, by
which a number of workmen might at once be thrown out
’ of employment, :

They
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They next observe; that If the principles on which the
tise of these particular machines is objected to were once
admitted, it would be impossible to define the hmit, or
to foresee the extent of their application; and that if
Parliament had acted on such principles fifty years ago;
the Woollen Manufacture would never have attained to
nearly its present extent. That the rapid and prodigious
increase of late years in the manufactures and commerce
of this countty is uuiversally known; as well as the ef-
fects of that increase on our revenue and national
strength. And that in concidering the immediate causes
of th.t augmentativn; it appears to the Committee, it is
principally to be ascribed, under the favour of Provi-
dence, to the general spirit of enterprise and industry
among a free and enlightened pecple; left to tlie unre-
strained exercise of their talents in the employment of a
vast capital ; pushing to the utmost the prineiple of the
division of labour, calling in all the resources of scientific
researeh and mechanical ingenuity ; and, finally, avail-
. ing themselves of all the benefits to be derived from vi-
siting foreigw countries, not only for forming new, and -
confirming old, cominercial connections, but for obtain-
ing a personal knowledge of the wants, the taste, the ba-
bits, the discoveries; and improvements; the productions
and fabricks of other civilized nations, and by thus
bringing home facts and suggestions perfecting our ex-
isting manufactures, and adding new oucs to our dowmes-
tic stock ; opening at.the same time new markets for the

product of our manufactaring and commercial industry;
~ and gnalifving ourselves for supplying them.

The Committec declare it to be their opinion, that by
#hesé means alone, and, above all, by the cffect of ma-
shinery in improving the quality and cheapening the fas

"brication of our various articles of export, that with a

VoL, XI.—SEcoxp SERIES. L continually
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continually accumulating weight of taxes, and with all
the necessaries and comforts of life gradually increas-
ing in price, the effects of which on the wages of labour
could not but be very counsiderable, our commerce and
manufactures have also been increasing in such a degree
as to surpass the most sanguine calculations of the ablest
political writers who have speculated on the improve-
ments of a future age.

It appeared to them also to be an importdnt considera-
tion, of which we should never lose sight, that we are at
this day surrounded by powerful and civilized nations,
who are intent on cultivating their mauufactures, aud
pushing their commerce, and who are more eager to be-
come our competitors in trade, from having witnessed the
astonishing effects of our commercial prosperity ; and
that the attempts which have been made to carry over to
foreign countries our machines and implements, and to
tempt our artisans to settle in them, evince the import-
ance of machinery, under the direction of a man of ap-
proved skill both in constructing and using them; and
add, that it is needless to remark how much these at-
tempts would be favoured by our throwing any obstruc-~
tions in the way of enterprize and ingenuity, and the
free application of capital in this country ; or that any

_ machines, which should be prohibited here, would infal-

libly find their way into foreign nations. They therefore '
cannot but include among the laws of which they re. -
commend the repeal the 5 and 6 Edw. VI. for putting
down gig-mills, and also all the other statutes which pro-
hibit, though less directly, the use of particular articles -
of machinery.
The Committee also recommend the repeal of ald®
the Acts comprized in the third class, controuling the
: making
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making and selling of cloth, excepting only those which
prohibit its exportation in an unwrought state.

With respect to the statute, called ¢ The Weaver’s
Act,” (2 and 3 Phil. and Mary,) which, among other
regulations, Kmits the number of looms which persons re-
siding in villages may keep in one house, though its re-
peal is solicited by petitioners of one class, yet it is highly

" valued, and the repeal of it strongly opposed by another
very respectable class of petjtioners. And in order that
the House might enter more distinctly into the reason- -
ings which Lelong to this part of the subject, the Com-
mittee state that there are three different modes of carry-
ing on the Wodllen Manufacture—that of the master
clothier of the West of England, the factory, and the
-domestic system ; and they enter at considerable length
into the merits and disadvantages of each: but as the in-
formation detailed, and the observations drawn from ’it,
are mostly of local application only, we proceed to the.
resalt of the investigation ; in which, while they freely
recognize the merits and value of the domestic system,
they at the same time feel it their duty to declare it as
their decided opinion, that the apprehensions entertained
of its being rooted out by the factory system, are, at pre-
sent at least, wholly without foundation ; for, happily,
the merchant, no’ less than the domestic manufacturer,
finds his interest and convenience pramoted by the do-
mestic system. While it continues, he is able to carry
on his trade with far less capital than if he were to be the
manufacturer of all his own cloth; and they are happy
in being able ta produce one irrefragable fact in corro-
.boration of the sentiments they have expressed on this
question. This is, that the quantity of cloth munufac-
tured by the domestic system has increased immensely of
late years, not anly in itself, but as compared with the

' L2 quantity
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quantity made in factaries: it appearing from the returns
made for the last fourteen years.to the justices of Yorka
shire at Pontcfract sessipn, that in the year 1792, the
greatest year of export then known, there were manufac.
tured 190,332 pieces of broad, and 150,666 pieces of
nagrow cloth, while the quantity of cloth manufactured
in 1805 amouuted to 300,237 pieces of broad, and
165,847 pieceé of narrow cloth. It is besides, they ad:
mit, an acknowledged fact, that the qwners of factories
are often among the most extensive purchasers at the
cloth halls,. where they buy from the domestic clothier
the articies manufactured by him at home, in order to
answer a great and sudden demand ; while under their
“own superintendance they make their fancy goods, and
any articles of a newer, more costly, or more delicate
quality, to which they are enabled, in consequence of
the domestic system, ta apply a much larger proportion
of their capital. Thus the two systems, instead of . ri-
valling, are mutual aids to each other; each supplying
the other’s defects, and promoting the ather’s prosperity.’
The Committer, therefore, fecl it ta be their duty to
recommend the repeal of 2 and 3 Phil. and Mary, or the.
Weavers Act.

In directing their attention to‘the system of appren-
ticeship, ‘the Committee place the 5 Eliz. ch. 4. among
those ‘statutes which conwroul the manufacturer in the
making of his cloth, inasmuch as it describes the peculiar
description of persons who shall alone be suffered to em-
ploy either themselves or others in the Woollen Manufac-
ture, hy prohibiting the engaging or working in it to
all who have not served a regular apprenticeship under
indentures, or as apprentices (for the law makes this dis-
tinction) for the term of seven years. They observe,
thas apprenticeship is obviously more cangenial to the

N ' domestic
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domestic than the factory-system, and that it of course

prevails more in thé North than in the West of England ;'
and the Yorkshire manufacturers candidly allow that they

wish to retain this law on account of its tending to em+

barrass the factory-system, and thereby to counteract its

growth. The Committee, however, considering that the

manufacturers of that part where apprenticeships most

prevail, have not been uniformly steady in their conduct in

this particular, but have admitted of many relaxations, and

remarking that the manufactures in other parts are executed

with no less skill, though many persons are employed in

them who have not scrved regulir apprenticeships ; and,

adverting to the various counsiderations laid before them,

would by no wmeans wish absolutely to prohibit appren-

ticeships, or, by rendering them illegal, to preveut theie

being entered into, where any persons, whether in a

commercial or a moral view, find thewm suited to their

circumstances, or agreeable to their inclinations ; they

yet feel it their duty, so far as regards the Woollen Ma-

nufacture, to recommend the repeal of thuse ciauses of -
the 5 Eliz, ch. 4, which renders apprenticeships com-
pulsory.

The Committee considered the Stamping Laws, as
they are called, intended chiefly for securing the just
measure of cloth ; and these laws are various for different
districts. They had not, however, been abla to obtain
sufficient information to enable them to form a satisfac-
tory judgment on this point ; in which the opinion even
~ of intelligent and experienced men appear in some de-
gree to differ. They think that the different circum-
stances of the North and the West of England may re-
quire a correspnoding difference in the legal regulations
to be enforced in them respectively. In the North of
England, where by far the larger part of the manufac-

ture
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tare is sold in a erowded market, and in an unfinished
state, sound policy may perhaps be thought to prescribe
some regulations of this sort, But in the West of Eng-
land, where the circumstances are different, the same
yeasopings do not apply, and therefore, so far as the
' West of England is concerned, the Committee recoms
mend their repeal.

They would have here closed their report, but in the
progress of their inquiries some circumstances ¢ame to
the knowledge of the Committee, which, whether re.
garded in their relation to the well-being of Woollen Ma-
pufactures, or that of the country at large, appeared ta
be of a highly-interesting nature. They then give an
account of the existence in the clothing district of York-
shire, of an institution or society consisting chiefly of
elothworkers or shearmen ; and though it was alledged
tbét the object of the institution, and of the payments
made to it, was to effect and conduct she application
mwade ta Parliament for preventing the repeal of laws
which the parties conceived to be necessary to the pros.
perity of the manufacture, yet various circumstanges con-
curred to render this explanation far from satisfactory,
and strongly to suggest the idea of a conunection with
some other transaction which had taken place not long
before in the manufacturing district. An account is then
subjoined of various illegal and incendiary combinations,
and an anonymous letter is inserted, directed to one of
the fire-offices in London, desiring them not to insure ary.
factories where machines were employed, for they would
inevitably be destroyed ; and an allusion was made to a -
particular factory, which had been destroyed by fire but
a short time before.  This letter was attended with the
singular circumstance of being dated the same day on
which a general secret meeting of the institution of cloth-

) ‘ workers
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workers was held at Leeds. The Committee remark how
liable such institutions are to be abused, when originally
formed for an innocent, and even a meritorious purpose,
and adduce the history of this very institution as an ex-
ample ; the funds of which were originally applied to the
relief of the sick, though they were afterwards diverted
to very different purposes. ¢ It must be obvious,” say
they, ¢¢ to any considerate and experienced mind, how
naturally in societies of this sort designing and bad men,
men of daring spirits and discontented tempers, naturally
acquire the ascendency ; how surely also they extend-
influence till by degrees they obtain the direction of the
whole body. The least of the evils to be apprehended
(though an evil of itself abundanly sufficient to accom-
plish the ruin, not only of any particular branch of trade,
but even of the whole commercial greatness of our coun-
uy) is, the progressive rise of wages, which among all
classes of workmen must be the inevitable, though gra-
dual, result of such a society’s operations.”

The Committee next proceed to remark, that such in-
stitutions are, in their ultimate tendencies, still wmore
alarming in a political than'in a commercial point of
view. They conceive it would be departing from their -
proper province, if they were to suggest an opinion as to
the expediency of any alteration in the existing laws
against illegal combinations; but as the summary view
here exhibited discloses the existence of a systematic and
organized plan, they conceive they would bave been
wanting in their public duty if they had closed this re-
port without laying before the House the general outling
of the information they had obtained on the subject. It
deserves, in their judgement, the most deliberate and
serious consideration of Parliament.

Last
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Runoumt CABAREL, of Lambeth, Surrey, Engineer ;
for improvements in the construction of wheels and axles
trees, by which will be obtainéd the following and other
advantages : the carriage will be less liable to overturn ;
and, in consequence of the friction being almost wholly
done away; will move with much less power ot labour of
the horses ; the neccssary oil or grease being supplied
without separating the wheel from the axle, are so sex
curely attached as to obviate the frequent accident of the
wheels coming off, and should they be injured, any other
wheel, whether cart,-coach, or waggon, may be substi-
tuted as a temporiry resource, and a wheel or wheels may
be shifted at pleasure. Dated May 5, 1807. '
JamEs Wobbs, of Ormskirk, Lancashire, Chir-puaker §
for a machine for churning ‘milk and tream, and which
may be used as'a pump. Dated May. 9, 1807..
WiLiiam CusiTT, of Walsham, Norfolk, Engimeer ;

for a method of equallzmg the monon of the sallo of
. windmills. Dated May 9, 1807.

* Francis FroME, of Sprmor Gardens, Westmmstef,
Middlgsex, Gentleman ; for an improved portable boots
Jack, with a guard to prevent the possibility-of any acei«
dent to the legs or ankles in pulling off the boots.

Dated May 11, 1807. :

WiLLiaM BAINBRIDGE, of Holborn, London, thcal
Instrument-maker ; for improvements on the flageolet or

English flute. Dated May 14, 1807.

. Joun RoEesuck, of Warren-street, St. Pencras, Mid.
dlesex, Civil Engineer ; for improvements in a machine
called The Caledonian Balance. Dated May 14, 1807.
CHESTER GouLp, of Walworth, Surrey, Gent.; for
improvements on a machine for mangling linen and other
articles required to be mung..J. Dated May 26, 1507.
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Specification of t/:e Patent granted to WiLLIAM Cumr’r,
of Bacton IF ood Mills, North Walsham, in the County
of Norfolk, Engineer; for a Method of equalizing the
Motion of the Sails of Windmills. Dated May 9, 1801.

With a Plate.

TO all to whom these presents shall come, &c.
Now know YE, that i in compliance with the siid proviso,
] the said William Cubitt do hercby describe mty new
method of equallzmg the motion of windmill sails in
tnanner following ; that is to say : My invention consists
in applying to windmills an apparatus or contrivance
which shall cause the vamnes, constructed or formed in =
new and peculiar mauner, to regulate themselves, so as
to prcserve an uniform w.locnty under those circum-
stances in which the wind would otherwise irregularly
impel them, as is the case with the sails or vanes of mills
of the present construction. [ accomplish this object by
forming the vanes (for the iake of lightuess) with fewer
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" cross bars or shrouds than in the common method, and
filling up the remaining open space with small flat sur-
faces, formed either of boards or sheet iron painted, or
any other fit 'substance (though I prefer and recommend
them to be made of a framing of weod, covered over with
canvas). I hang or suspend the samc on their ends by
gudgeons, pivots, centres, or any other convenient me-
thod, so as to open and shut like valves (for which rea-
son I shall hereafter so call them ;) preferring always to
have the centre of motion as near the upper longitudinal
edge of the valve as possible, as shewn in the drawing
b6, Fig. 1, (Plate IV.) which exhibits a valve detached.
I apply these valves to vanes of the present constructiou,
by suspending them to the cross bars or shrouds of the
vane by their longitudinal edges, fastened thereto by joints
or otherwise, as may be preferred. These vancs con-
structed of valves as above deseribed, and which are re-
presented in the drawing Fig. 2, present a greater or less
surface to the wind, according as it acts with more or
less force on them ; and if the wind be very strong or.
high, the valves by its impulse would turn their edges to
it, and their surfaces parallel to the direction of the wind.
The vanes would consequently remain stationary, or at
Jeast have bat little motion ; but to obviate this circum-
stance taking place, I apply an apparatus which shall
cause the valves always to present their flat surfaces to
the wind, or such portion of their surfaces as may be de-
sirable. The apparatus which I have usually applied is
exhibited in the drawings Figs. 3 and 4, which last
figure shews two modes of performing this object ; though
it must be evident that various other mecans may be ajp-
plied to produce the same effect on the valves; and ¥
therefore do not mean to confine myself to those precise
modes of effecting it, but consider it uunccessary herce to

detail
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detail others, as the examples exhibited in the drawings
fully ascertain the sort of apparatus requisite.

DEscription of the DrAwINGs.
(Plate 1V.)

Fig. 2 represents a set of vanes, in which A A shew
ghe valves turned to the wind, and their surfaces all ex-
posed at right ‘angles with the direction of the wind.
B B exhibit the vanes as close reefed, or the valves with
their edges to the wind, so that it can have no effect
upon themn except on their edges, which must he trifling,
In the drawing the vanes are exhibited as haviog the
whip down the middle, with valves on both sides ; but it
is evident that the vanes may be constructed with the
whip placed in the usual way, and have valves on one
side only, which is the method I usually adopt in apply-
ing them to vanes of the present form. )

Fig. 3 represents a side view of the apparatus for regu-
lating the valves; and Fig. 4 is a section of the same,
exhibiting two methods of performing this eperation,
. A represents the shaft, which is vored through its centre
to admit an iron rod B to pass freely through it : oneend
of this rod is made to turn in a box C, which is fustened
to a toothed rack D, whose tceth take into those.of a
pinion E, upon the axis of which is a sheave F, with a
groove on its circumfercnce to receive a rope G, to
which is hung a weight, shewn at H, Fig. 3, and which
must be sufficient to regulate the force of the wind upon
the valves, though no precise quantitv of weight can be
herein specified, as the same must be adjusted by ex-
periment, or by the quantity of work to be perfprmed by
the mill. On the top of the rack D is a roller I, which
serves to keep the rack and pinion in the proper depth of
gear. The eud of the rud B, which turns in the box C,

‘M2 has
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has a knob or onion on it, by which it-can be moved end-
wise while it is turniyg in the box C. In the other end
of the rod is fixed a boss or plate of iron K, with a gud-
geon projecting from each side, on which are the bridles
or leaders L L, which permit the levers M M to describe
a curve with their ends while the irop rod B moves in a
straight line. N N are two stads or props fixed to the
stock O of the sail ; on the ends of which props the levers
M M morve, and communicate their motion to the racks
PP, the teeth of which take inta the pinionst,Q, on the
axis of which (according to one method herein exhibited,
Fig. 5,) is fixed a strong iron stad R, which is attached
. to a rack or slider S. Iron studs or levers are fixed at
one end in this slider S by a pin or gud,eon, and at the
othcr made fast to the valves a, which move on gudgeonp
as before described.

The other method of regulating the valves is shewn at
Kag. 6, where, instead of the studs or levers, the valves
may be moved by having pinions fixed to them, and
workirfg with teeth in a rack or slider, asat T. V V are
rollers to keep the racks P in their gear. The operation
of this apparatus will be clearly cemprehended by ima-
gining thit if the hook 4 on the rope G be pulled dotwn
to 5, the sheave F with the pinion E will turn at the same
time, putting in motion the rack D with the rod B,
which wi|l bring the levers M M intq the position repre-
sented by the dotted lines : the racks P will have turned
the pinions Q till the sliders S and T with the studs or
levers, or racks, (according to whichever method may
be used,) bring the valves into the position of the
dotted lines, in which "position they are represented
. as having all their surfaces to the wind ; therefore, if a
sufficient weight bg hung to the liook 4, the weight will
decend to 5, and keep the valves in the situation of the

' dotted )
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dotted lines ; and supposing the wind to blow upon them
with too much force in this state, they will turn on their
gudgeons, and raise the weights, so that the superfiuous
wind will pass through or between them, without exert-
ing an irregular force upon the vanes, so as to produce
po ungqual velocity.

Jn witness whereof, &c.

iR

OBSERVATIONS BY THE PATENTEE.

The advantages peculiar to this new method of equal-
:gzing'the motion of windmill sails will appear more
striking by a comparison with the inconveniences of those -
heretofore used, whether those of the common sort or
those that reef themselves by means of their centrifugal
force. The first require the constant attention of the
miller to every gale of wind that comes; and it is fre--
quently with the greatest difficulty and danger that he
can get bis cloth in quickly enough to avoid the storm ;
which if he successfully accomplishes, it is with the lou
of much time. With the second, though they save the
time and trouble of stopping to reef, they are by no
means void of danger, gp the sails receive the whole im-
pulse of the gale, and attain a very great velocity before
they can reef themselves at all, and thereby cause a mo-
tion in the mill as unequal as the wind which turns it ;
besides the extra wear and tear of the machinery, which
saffers very much from such unequal motion. And should
a mill of either of these constructions be left standing
still with all the cloth out, and be taken with a sudden
gale of wind, great risk is run of losing all the sails;
whereas in such case these sails of wine are perfectly
safe, as there ¢an never be more force exerted upon the

sails
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sails in any gale than is sufficient to do the work of the
mi.l, whether they be in mution or at rest, without ever
altering their angle of weather.

Another ‘great advantage is, that when they are close
reefed they do not present so mucu surface to the wind
us those of any other construction, let them be taken jn
any direction whatever.

In addition to the aforesaid advantages; which are pe-
culiar to my improved sails, the cuse and expedition with
which they may be reefcd and clothed by "band is an ad-
ditional recommendation to them, especi.lly as it re-
quires neither judgment nor experience in the pe on who-
does it ; for by taking off the weight and pulling the
rope, all the sails may be closg reefed in the short space
of three or four seconds. 1 therefore submit it to the
public, as a necessary an.l most valuable acquisition to
all thdse whose business depends on windumlls,-not doubt-
ing but it will be found upon trial to be an'invention of
real utility, to preserve -the mills, and render their mo-
tion as steady as that of watermills. '

I would also strongly récommend it to those gentlemen
whose interest consists in having large marshes drained by
windmiils, to apply these patent sails to that purpose, as
they might be left at work night or day perfectly safe
without any one to attend them.

Persons desirous of adopting this improved method
- of equalizing the motion of windmills will be treated with
on reasonable terms, and immediate attention will be
given to any applications addressed to me, cither per.
sonally or by letter.

’ T e

. - Specification
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Specification of the Patent granted to SAMUEL PHELPs, of
“Cuper's Bridge, Lawbeth, in the County of Surrey, Esq.;
Jor a Method of making Relp, Barilla, or other vege-
table or muneral Atkali by Fermentation or other Means,
m Addition to Combustion. Dated June 17, 1806.

~
1. O all to whom these presents shall come, &c.

Now kxow YE, that iu compliance with the said proviso

1 the said Samuel Phelps do hercby declare that my said

invention, and the manner in avhich the same is to be
performed, is described in manner following ; that is to
say : I cut or tollect kali, salicornia, sca wrack, or other
plants or weeds which atlord the mineral alkali ; or fur-
mitary, wormwood, heath, or other plants or weeds
which afford the vegetable alkali; and after slightly dry-
ing the same, by exposure to the air, or by any other
cheap and convenient means, I mix the said plants or
weeds with straw, light dung, hay, or any dried plants
or weeds, in order to give a greater tenacity or firmness’
to the mass. And I do form the same into stacks, like
hay and thatch, or cover it, in order that the whole may
be defended from rain, and may undergo the spontane-
ous chemical change called fermentation, putrefaction
or rotting, or by whatever words or terms the said change
may be designated and known. And when the said spon-
taneous change hath tuken place, I do burn the mass in an

open pit, or kiln, or furnace, in the usual manner, with

the addition cf wood, or any other fuel which shall not

be of such a nature as to render the ashes impure and

unfit to afford a good alkali; and towards the end of the

corihustinn | raise the iire, 20 u~ to fuse the saline residue.

Or otherwise, when the stacks have remained till vory

completeiy rotteu, 1do separate a part of the alkali by

) first
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first exposing the mass to the air to dry and become car-
bonated, and then separating the saline maiter by lixivia-
tion and evaporation ; and, lastly, by incineration in the
pit, kiln, or furnace, and the subsequent treatment as
usually practised, aud herein-before described as practised
along with my said invention. -

And farther, in order that my said improved method may
be more fully and completely understood, I do declare that
I have ascertained, by long observation and experiments;
that the product of. alkali in wet seasons is much less in
guantity than that which is obtained from plants of the
same nature and quality without exposure to the action
of rains ; and that the cause of the said effect is, that the
alkali doth naturally exude from the plants during ex4
posure to the air, and is carried off from time to time by
the showers that fall, so that the plant or weed becomes
exhausted previous to the combustion to which it is after-
wards subjected.

And I do farther declare, that the fermentative or pu-
trefactive process which takes place in the suid plants or
weeds, when stacked and defended from the weather ac.
cording to my said method, doth prevent the said waste
and exhausting of the alkali; and that the whole treat-
ment herein directed to be adopted and used, with re-
gard to the said plants or weeds, doth favour the general
action of the chemical affinities, so as to afford a greater
quantity of alkali from like quantities of the said plants.
or weeds than is afforded by the ordinary methods of ex=
tracting, producing, or making the said alkali.

In witness whereof, &c.

-~ Specification
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SPecification of the Patent grinted t6 WiLLIAM SHOTWELL;
. of the City of New York, in Americe, nonw residing in
London, Merchant ; for tertain Machines, and Imprové-
ments upon Machi:es, for the Purpose of bleaching,
washing, and cleansing Linen, and evéry other Article
that can be done by Hand, and which aré applicable
to divets other Purposes.

Dated Aptil 21; 1807:

With Engravings.

TO all t6 whom thes¢ presents shall tome, &c.
Now xrow YE, that in compliance with the said prowso,
* I the said William Shotwell do hercby declare that my

mid invention is described as follows ; that is tosay: I
construct a woodén box of such dimensicis as I may
“deem proper for the purpose desired; but generally I
prefer to make it oblong, of about three feet and a half
in’ length, fourteen inches wide, d¢nd about fourteen
inches deep, taking care to put the same together so as
10 rendet it water-tight, but making a smell hole through
the bottom, near to one end, to draw off the water wheén .
done with; which hole is at other times stopped up by a
bung or other contrivance. To this box I affix legs or
feet, 30 as to raise it about three feet from the ground ;
and I cover it over with boards laid crosswise about four
and a balf inches at each end, and which I make to pro-
ject outwards to any extent, and also over each side so as
to form a table. The remaining open spice I cover over
with two flaps, excepting a space of about nine €ighths of
an inch ; one of these flaps I hang’ with hinges to the out-
ward or back side, so as to form a door to lift up, and
"tbBe other is simply laid in grooves, and fastened down by
Vor. XL—Szconp Szriss. N wooden
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wooden bolts, or otherwise. Into the open space between
the boards I introduce a compresser or washing imple-
ment, generally of the shape exhibited in the drawings,
Fig. 1 and 2 (Plate V.), though any other sort may be
used if thought proper ; and to the top of this compres-
‘ser or washing implement I attach a lever in the manner
shewn at B in the drawing Fig. 3 and 4, though it is
evident that any other mode of propelling the com-
presser or washing implement may be employed, or
the lever may be attached in any other way, if more
convenient. ' ‘
- Instead of having the ccmpresser or washing imple-
ment on the above plan, the box may be entirely covered
over with boards, flaps, or doors, as before mentioned ;
and pieces of wood may be nailed, or otherwise fastened,
to the inside, so as to form ridges or cleets about one
and a half inch from the top, on which the compresser or
washing implement' may be suspended and made to
slide ; the whole of the upper part of the compresser or
washing implement will in this case be needless, and the
.Jower part, which will be in the box, is to be affixed to a
-lengthened piece of wood C (Fig. 3), which is to be
brought through a hole made in the end of the machine,
- opposite to that at which the lever B is placed. This.
lengthened piece of wood is conmected with the lever in
- the manner shewn by the dotted lines C D in the draw-
ing Fig. 3, or in any other way most copvenient.
The foul linen to be washed by this machine is evi-
- dently to be placed on each side of the compresser or
" washing implement, which is to be propelled backwards
and forwards, either by a lever as before described,
or by any other mechanical contrivance that may be
. preferred. S :
If
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If it be-convenient to admit steam into the machine,
the water therein will be kept to a proper heat, and -the
cloaths will be whiter or better bleached than in the usual
way of washing, without the application of steam. The
.steam may be introduced into the washing machine by
means of a pipé communicating therewith and the boiler
or copper, or in any other convenient mode ; and in
some cases, instead of using a copper or boiler, I heat
the water, or generate steam, by causiog an irou, or other,
proper pipe communicating with the cistern or reservoir.
of cold water, to pass through a fire placed between such
cistern or reservoir and the washing machine, wikch [
believe to be a new method of procuring steam. n case
steam should be generated more ahundantly than can be
readily condeosed by the water in the washing machine, 3
bole should be contrived in the top of the machine to per-
mit its escape. If required, this washing machine may,
with 3 trifling alteration, be made to act as a churn. In-
such case I take away the lower part of the compresser or
washing implement, and substitute a suitable dash, which
is all the yariation required.

\

DsscrirtioNn of the Drawines.
("Figs. 1, 2, 3, and 4, Plate V)

Fig. 1 exhibits a side view of the compresser or wash-

ing implemcnt,
Fig. 2 exhibits a front view of the same, or that part
which faces the end of the machine. ,
- Fig. 3 is a side view of the machine complete. A the
oblong box, with small inclinations at each end, as shewn
at the dotted lines a a, which cause the linen to turn more
about than they otherwise would every time the com-
. presser or washing implement approaches them. B shews
N2 ' one
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one way of connecting the lever to the campresser or
washing implement, and the dotied lines C D exhibie
another mode. E shews a mortise to support a tenant
board, on which the lever B works, which is more clearly
shewn by Fig. 4, which is an end view of the washing
machine. -
- T canstruct annther sort of machine in the following
manner, viz. Instead of making, as before described, an
oblong box, 1 form 3 barrel or box, which | place hori«
zontally on axes at each end, which { prefer tp make to
turn in friction-boxes, canstructed in @ new and advan.
tagedus way, as will be hereinafter described ; and which
I propose as an improvement on Beetham’s washing ma«
~ chine, and every other washing machine where axles
are used ; and the same is turped round by a crank at
either axle, as may he judged proper, or by any other
way ; and I place the said barrel or box an a proper and
gonvenient framing, as may be seen by Fig. 5 and 6 in
the drawing, to which [ generally attach a box or other
convenient substitute immediately under the washing
barrel or box A, tq receive the dirty water or suds from
the barpel or box, in which there is 3 hqle B to permit its
escape into the box D, in which there is also 1‘; hole to
draw off the same when done with. In the aforesaid
barrel or buox I also muke another hole C, syfficiently
large to pyt in and take out the cloaths or other articles
te be cleansed or washed, which I stop up with a cork or
metallic or other bung, and which I vsually secure by s
bar, one end of which I put under a square staple, and
the other end keep pressed down by pushing it under a
‘half staple, though the hole may be stopped up and se-
cured by any other mode equally convenient. On the
‘jnside of this barrel or box ] affix one or mare ribs, as
n
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in the common horizontyl barre]l chura, only where they
have holes I avoid them, excepting qne that it may be

proper to have next the bung B. I take care alsote

round off all sharp corners that might jnjure the cloaths,
and that the ribs and every part of the inside of the barre}
be matle perfectlv smooth and free from splinters. Instead
. of ribs as ubove described, the effect desired from them
might be obtained by attaching smooth wooden pins or
pegs to the interior of the barrel. When steam is to be
emploved in this maching, as in the one before described,
the $ame must be introduced through one of thg axes,
whigh must be perforated for that purpose, and the other

axis should also be perforated to permit the escape of

any syperabundance.

If required, this revolving machine may he applied-te
condense steam for varioys useful purposes; it should
then be constructed either entirely plain on the inside, op
#o as that when .it has 3 little water .in it, and js turned
vound on its axis, it produces something like a shower.
dn such cases, the barrel may be made either of wood,
or any thin metallic substance, which I prefer. For the
above purpose, the machine is of course to be placed in
cold water, so that as great a portion of the exterior sur-
face of the barrel or box as may be judged proper shall
continually revolve in cold water; or any other means
may be adopted at pleasure to’produce this effect.

My new and improved method of applying friction
sollers varies from the usual mode, inasinueh as ghat, in-
stead of fixing them to turn on individual axes, I plave
them loosely within a brass or other casé or cylinder,and

permit them merely to revolve round the axle; and I se- '

cure them from getting out of their proper place by
baving a small groove or grooves, say of about one
eighth
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eighth of an inch wide and deep, cut round the circum-
ference of each roller, into which a projection or tongue,
cast or made in the interior surface of the outer case or
eylinder for that purpose, is inserted, which nearly filis up
the groove or grooves in the rollers, and thereby prevents
the rollers from moving to either side ; or I accomplish the
same end by making or casting the outer case or cylinder
with a rim on each side or end projecting a small matter
towards the centre, which rims are to be made with holes
as near the outer cylinder as possible, to permit wet to
escape. When I apply them to purposes where it would
be proper to preserve oil or grease among the rollers, the
rims attached to the cylinder should be 'made with a turn.
ing inwards of about one eighth of an inch, so as to form
a groove; and the rims should of course in such case
bave no holes. The rollers must also be made smaller at
both ends, so that they may traverse freely under this
groove or turning in; and it will be necessary to leave
a space through one of the grooves, sufficiently large for
the ends of the rollers to pass throygh into the cylinder,
which space should be closed up after all the rollers bave
‘been put in, though it may be left open,

1 purpose to apply these friction boxes to various other
purposes, such as mill machinery, and sheaves for ships’

":blocks, and indeed in all cases where the diminution of

friction be desirable.

* 1 propose ailixing the friction boxes in the washing
“machines, or in any other apparatus or machinery in
~which they may be employed, in a manuer which will

-save much time and labour usually bestowed in fixing
-them in the way now commonly practised, which I be-
~lieve to be a new invention ; though, having practised it
tin Amenca, under the s.mctlon of a patent I'obtained in

that
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that country, I am not certain that it may not from that
cause have been made known in England previous to the
date of this patent; and therefore I do not absolutely
claim it as a part of my present patent. 1 cast or make
the outer surface of the cylinder with small prominences
or other irregularities, so as to make it rough; and I
make the interior of the place wherein the friction box is
to be inserted also rough or irregular, by cross carps or
any other convenient means, and fill up the space be-
tween the two rough surfaces by pouring in fused metal,
which, when cold, will be sufficiently hard to answer the
purpose intended, but yet not so brittle as to be liable to
erack when in use. The solder or mixture I gencrally
use consists of 25lb. of pewter, and 1lb. of regulus of
_antimony. The above mode may be employed for the
affixing every other sort of bush or box.

In witness whereof, &c.

P ——

Ly

Specification of the Patent granted to James Woobs, of
Ormskirk, tn the County of Lancaster, Chair-maker;
Jor a Machine for churning Mitk and Cream, and which
may be used as a Pump. Dated May 9, 1807.

= With an Engraving.
TO all to whom these presents shall come, &ec.
Now knNow YE, that my said invention consists in work-
ing the common churn by an apparatus witn which the
cream or milk can be agitated with more regularity, less
fatigue, and considerably more effcct than in the common
way.

This apparatus is described as follows.
Co ABC
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ABCDEFG; Fig. 7, (Plate V.) is & frante of wood,
firmly put together, and made of the proper strength and
dimensions which in all eases will be too obvious to re-
quire description: H I is a long beam or levet fustened
to the upright piece E by a strong hinge; and pussing
through a long mortise; made in the upper half of the
piece G, K L a beam about thitty-siz inches long, pass-
ing through the long mortise in the piece G, and turning

~ on & metallic centre, at about twelve inches from the

end K, and whose bushes afe fixed on each side of the
mortise, To the end K is hung a weight, or a box to
contain weights, sufficient to raise the beam H I; with the
proper velocity, by the end L pressing against the under
side of it. At the end of the beam L three frictioti rollers
are fixed ; one to run against each side of the long lever,
and the other underneath it. M is a tod of iron, fixed at
each end by hinges to the upright piete G, and the box
of weights, in order to give steadiness to its motion, At
the end of the top piece E F a spiral spring is fixed to pre-
vent noise by the beam striking against the end of the
top piece ; and a similar spring is fined in the mortise of
she pillar G just above the centre of the beam K L, to
break the blow, and to prevent noise there also.

In witness whereof, &c.

Specg'/itah'o&
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Speciication of the Patent granted to Evinu WHITE, of* '
Threadne H--street, in the City of London, Gentleman ;
Sor a Machine for casting or founding Types, Lgtters, -
Spuces, and 2uadra’es, usually made use of in Printing.’

Dated October 23, 1806.

With a Plate,

g - :

.l O all to whom these presents shall come, &e.
Now KkNow YE, that in compliance with the said proviso,
I the suid Elihu White do bhereby declare that my said
invention is described in manner following ; that is to
say : With four picces of brass I construct a square frame,
described in the drawing hereunto annexed. (See
Plate VI.) A A are two side bits or pieces. B the
head block, and C the heel block. On the under-side of
each of the side bits I secure a plate of metal, making it
to project within the square frame; a part of one of
which is seen in the drawing marked I. These I call
sliding ways; and they are made to extend nearly up'to
the head block. These ways support a broad plate of
metal, called the slider plate ; the two ends of which rest
on the slider ways, and are fitted to slide back and for-
ward on the same. This slider plate is not seen in the
drawing, because covered by the other apparatus. On
the upper side of this plats, and along the edge farthest
from the head block, I place a narrow bar of metal, rising
sufficiently above the plate to form an exact surface with
the two side bits A A. The back part of this bar is seen

at G. Over the bar I place a broad thin bar of metal
marked E, the ends of which rest” on the side bits A A,
The slider plate, the bar G, apd the bar E, are screwed
together. The space between the side bits AA 1 fill with
Vor. XI.—SEcoND SERIEs. Q narrow
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narrow bits of metal, runving parallel with the side bit,
as described in the drawing marked M and F. These I
“distinguish by the names of male and female sliders.
These sliders rest on the slider plate, and form an exact
surface with the two side bits A A, as is shewn in the
drawing. The depth of these sliders is precisely equal
to the length of the body of the letter to be cast in the
machine, and the thickness of the male sliders I make
precisely equal to the size of the body of the letter I
wish the machine to cast. No exactness is requisite in
the thickness of the female sliders. The end of the
sliders farthest from the head block B pass under the bar
E, and each female slider is held by a screw or pin pass- -
ing through the bar E and slider, and unto the slider
plate below. The female sliders reach from the bar G
to the head block B, when the slider plate is moved for-
ward as far as the machivery will admit ; but the male
sliders, although they pass under the bar E, do not reach
the bar G by about one inch. In the upper edge of each,
male slider is a stud or pin, about half an inch in height,
mwarked N. Across the sliders I place-a regulating bar
marked L L, which is intire at its two ends, but 6pen, or
perforated with a long hole or space in the middle, and
is secured to the two side bits by screws. In the anterior
or foremost part of the said regulating bar L, I place a
row of adjusting screws X, for the purpose of stopping
the studs of the male sliders, each respectively accord-
ing to the face of the letter intended to be cast ; or the
said regulation may be effected by notches cut in the
edge of the bar, or by pieces of a fit thickness respec
tively screwed on, or fixed, or properly applied in their
places. And I do also in preference (though the same is
of less consequence) make the same kinds of adjustment
at the posterior or other edge of the said opening, in or-

der
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der that all the letters may ‘be pushed out at the same
time. The studs of the male sliders in the drawing ap-
pear through the opening in this bar. On the bar G is -
secured or fastened a piece of metal marked PP. The
large screw D, which passed through the heel block C,
is fastened to the piece P P by a key S; and as the slider
plate, and the bar G, and the bar E, and thesliders F B,
are all thus secureld together, the whole will be made to
slide back and forward on the sliding ways I, and under
the bar L, at pleasure, by turning the screw D. If the
screw be turned to the right, the whole will be carried
forward until the studs in the male sliders come in con-
tact with the front or foremost half of the regulating
bar, or the screws which pass through it, which will pre~
vent their reaching the head block ; whereas the female
sliders having no studs to obstruct their progress, will be
driven home against the head block, by which means
certain spaces, TT T T T, &c. will be left open along
the head block, for the body of the latter; and by turn-
ing the screw to the left the whole will be drawn back
until the studs meet the after-half of the regulating bar,
by which they will be stopped; while the female sliders
will still move back until the letters are quite clear of the
sliders, so as to fall or be taken out. W W represent
two wedge-formed pieces fixed in the angles between
the side pieces of the frame and the head block, which,
by acting against the outer female sliders at the end of
the rim, do cause the whole set of sliders to apply them-
selves firmly aguinst each other, and render the spaces
or cavities T'T, &c. more perfect and fit to receive the
metal. Or the effect of the said wedge-pieces may be
produced by springs, or any other suitable re-action. To
the outer and lower edge of the head block, or nearly at
Os that
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.that part, I fix a broad bar of metal, moveable on a hinge
or joints, the pins, axes, or pivots of which are parallel
to the said edge. I call this bar the matrix bar. Itis

" gomething wider than the head block, and about the same

Jength; and in or upon the face of the matrix bar oppo-
.site to B is a wide groove, into which is fitted a metallic.
¥ox, or long cell, capable of holding as many matrixes
as the machine will cast letters at a single cast. The
said matrixes are secured in the box by wedges or screws
or by any other fit method. When letters are to be cast,
‘the bar containing the matrix box is pressed vp to the
under- part or face of the head block and sliders, and will
then bring the matrixes exactly under the spacesT T,
&c. kept open by the sliders of the body of the letters,
and ready to.receive the metal when poured therein.
On the upper side of the head block, and in a line with
its inner face or edge T T, &c. I secure a square bar of -
metal, forming one half of a kind of trough to receive
and conduct the metal to the spaces T T, &c. The other
.half of the said trough lies across the ends of the sliders,
and is connected at the two extremities to two bars or
guides, which are fitted to slide upon the side pieces A A
of the frame, -and are screwed to the bar E, so as that the

- said last-mentioned half shall be moveable back and for-

ward at the same time, and by thoe same action which
moves the sliders, and shall be applied against .the other
half when the sliders have moved as far forward as
the construction of the machinery will admit. In the
two halves of the matrix bar are cut apertures through -
which the metal is pourcd mto the mouldt- to make
the types.

And, lastly, I do hereby declare that the parts of the
saxd machinc are capable of being altercd in various par-

ticulars,

-
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ticulars, not only in the respective forms, materials, and
dimensions thereof, but in the means and methods of
framing, moving, guiding, and adjusting the same'; and
that the said alterations are such as will readily be per-
ceived without farther explanation by any competent
workman.

And farther, that the method of using the said macbmp
for the purposes aforesaid is sufficiently manifest from the
description hercin-before given.

In witness whereof, &c.

X

Description of a Boat contrized so as lo possess supertor
Staunchness and Strength. By Mr.J. W. BosweLL.’

Communicated to the Editors by the Author.

GENTLEMEN,

AFTER what I have mentioned in former Papers in-
.serted in your very usetul work of motives and intentions
in the communication of inventions, it will; I hope, be
unnecessary to add any more on the subject, and I shall
-therefore at once proceed to my object.

While the ship Economy (described in the Repertory
of Arts, &c. vol. IV. p. 430) was on the stocks, I had a boat
made to tow in planks, timber, &c. to be used in the ship
while building, and afterwards to serve her at sea. It
occurred to me then that, as boats were extremely liable

‘to become leaky from their frequent removal out of the
. water, some improvement in the joining of their seams,
to diminish this evil, would be very desirable. The thin-
ness of the boards used for boats would not admit of rab.
beting, or the coatrivance mentioned for this purpose in
tbe bpeclﬁcauon of my Patent (vide your 2d vol. p. 81);
and,
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and, except for large boats, this circumstance would even
' prevent the use of carvel building in their construction,
as very thin boards or planks could not retain the oakum
in the seams of boats thus formed, exclusive of the diffi-
culty of caulking them at all. Clinch-building, which is
~in general use for small or light boats, seemed to me, on
the other hand, to have a very material defect; for, as
the planks in this mode of building lap a little way over
_each other, the oakum driven up between them by the
wedge-shaped caulking irons must operate with consi-
derable power to open the seams and force the planks
asunder by the very operation intended to close their in-
terstices, To form a boat of equally thin plark or board
as was used for clinch building, with a similar seam to
that of carvel building, and which should retain the
oakum well, and not be liable to have it forced through
in caulking, was the principal object in view in contriving
the boat which I had then made for the Economy ; and
the method in which this was done, both effected this
purpose, and added considerably to the strength of the
boat, as shall be more fully explained farther on.

The boat was constructed in the following manner.
The frame was laid down in the method usual for a
carvel-built boat, only that greater spaces were given
between the tinbers or ribs. The stern pieces and apron
were formed together of the same piece of timber ; the
- stern boards were rabbeted together, and left unusually
thick at the external edges (while the internal parts were
_dubbed thin with the adze) to admit of the ends of the

Pplanks being rabbeted also at where they joined these
boards, as well as on the stern piece and in the stern post ;
both these last were also scarphed to the keel in such a way
as to leave a rabbet all round them at the joint, to prevent
the lenkage which frequently takes place in these parts.
A plank
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A plank was laid over the keel the whole length, on
which the ribs were let down so as to be flush or even
with it. It projected about an inch at each side from
the keel ; the next planks at each side were joined to this
outside, and close to the keel, so that its edges lapped
over them. After these two first planks were fitted, but
before they were finally fastened on, narrow slips of the
sawe thickness as the plank, and about two inches broad,
were at both sides let into the ribs their own thickness, at
such a distance from the keel that, when the first planks
. were laid on, they reached exactly to the middle of those
slips ; similar slips*were in like manner let into the ribs
all the way up to the gupnel at regular intervals, corre-
sponding to the breadth of each plank ; so that the middle
of each slip lay exactly over the seam of the two adjoin.
ing planks at the inside. To these slips the planks were
secured by rivetting nails, in the manner usual for clinch
building ; but, as the planks were all flush outside, and
were joined edge to edge asin a carvel-built boat, the
seams admitted of being caulked in the same manner;
while the slips, being close behind the seams inside, pre-
vented the oakum from being driven through from the
thinness of the planks, and at the same time secured more
firmly what was driven into the scams by the gripe they
bad on that portion of the oakum which had passed the
seams inside, and had turned up at right angles between
the slips and the planks.

This method of constructing the boat not only made it
very staunch, but also increased its strength greatly, in
proportion to the materials used. The increase of thick-
ness of the side at the parts where the slips were laid in-
side the seams, gave it there an additional strength to
resist shocks in that direction, in the proportion that the
square of the double thickness of plank exceeded that of’
the single thickness, or equal to three times the strength

of
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of the single plank, as is explained in the Specification
of my Patent (vol. IV. p. 430), where the same prmclplc'
is applied to the framing of ships.

The strength of the boat lengthways vertically was
also increased considerably, both by the direct strength of
the slips in that directio1, and by the increased firmness

which the framing of the boat acquired by those sllps '

being let in on the ribs, as before explained.

The boat described was built in June 1803, in the yard”
of Mr. 1. Ewer at Bursledon, near Southampton, It
remained at Bursledon till April 14, 1804, during which
fime it was seen by many people, who particularly ex-
amined its construction. It was then brought round to
Eondon with the ship Economy, and lay with the ship
opposite Union-stairs, in the River, for some months,
where it was secn by all those who canie to view the pa-
tent framing of the ship (which was advertised for public
inspection). When the ship was put ‘into the dock of
Messrs. Young and Wallis, near Globe-stairs, Redriff, to
receive her sheathing, the boat accompanied her, and
was again viewed by many people in that dock. It zlso
lay in the West India dock with the ship for some time
previous to her sailing for Grenada and Trinidad, which
took place about the 18th of Augu-t 1804. As the ship
took out a large launch to be lcft at Grenada, and her
commander, Mr. Alexander Smith, thought the boat de-
scribed was too heavy for a jolly boat, he left it behind
in care of Mr. Forest, boat-builder, Broad-street, Red-
~ cliff, near Redcliff-cross, and took out with him a jolly
boat in its stead. The boat described remained some
months at Mr. Forest’s wharf, where she was again in-
spected by many builders and mariners, until Mr. Forest
sold her to the master of a vessel, who took her out of the
River in the beginning of 1304. '

' , The
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This very public exhibition of the boat in London arld
bther parts of the kingdom for a year and half, in 1803
and 1804, is; I hope, sufficient to fully establish my
claim to the invention of her construction, of the date of
which there are so many hundred witnesses. I have
been thus particular in the account of what related to
her, as Mr: Wilson, of Richard-street, Commercial-road,
has sent into the Society for the Encouragement of Atts,
&c. a model of a life-boat, the internal framing of which
is precisely the same as that of the boat described, which
I had constructed for the ship Economy, for which he
was rewarded with a medal at the public meeting of the
Society; the 26th of last May ; at which time I claimed
that part of the plan of the model as my invention be-
fore his Grace the Duke of Norfolk, and stated such of
the particulars here recited as could be done in the few
fnoments allowed me when ecalled up to receive the goid
medal, with which the Socicty honoured me for the in-
veation of a capstan, which operates without surging.

It doubtlessly often happens that the same thing may
be invented by different peaple successively, who know
nothing of what has been done by otbers. This, I ean«
fiot at present positively state from absolute facts, might
not bave been the case with Mr. Wilson ; but the follow-
ing presumptive evidence is so strong against it, that it
leaves this matter hardly possible.

It is not very likely that, in the part of the town
where Mr. Wilson lives, so near the part of the River

~ where my boat was publicly exhibited so many: months,
but that, in talking of his plan to his acquaintance, be
should not meet some one who could descnbe my boat
to him.

A man capable of inventing & particular arrahgement

of parts, of superior advantage in constructing a boet,

«. Yors XI.—SEcoND SERiEs. P will
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will eertainly be able to adapt his invention to all addi-
tions he mayv make to his boat. Now, in Mr. Wilson’s
model, the lockers, or hollow benches, which he has
added outside the boat, to muke it fit for a life-boat, are
put together without any uttempt to introduce into their

, framing the principle which is'used in the construction of
the body of the hoat. These buoyant lockers are in the
model, on the contrary, formed in a very inartificial
manner, perfectly similar to that used for making pack-
ing-boxes, of boards nailed together at their edges, and
to partitions nailed to the boat from the inside ; which
construction, if imitated in a large boat, must render
those lockers always leaky, on the buoyancy of which
the only superiority of the boat in safety over any other
alone depends.

Mr. Wilson has been unfortunate in the claim to inven-
tion in the second part of his model as well as the first ;
for these buoyant lockers placed outside his boat come
under the description of the ¢ hollow projecting gunnels
far bouts,” for which Mr. Lioned Lukin obtained a patent
in 1785, the specification of which is in the third volume:
of the first-series of vour Repertory of Arts; m which
he expressly mentioned that these projecting guunels, as
he calls shem, are td be made outside the boat, are to he
either hoHlow, or filled with cork or other light materials,
are to project least at the head and stern, and most in the
middle. In other particulars they are also very similar to-
Mr. Wilson’s model; and the very title of the patent
declares Mr. Lukin’s projecting gunnels to be for the same:
purpose as Mr. Wilsen’s buovant leckers, namcly, to
prevent boats or small vesscls from oversetting or sinking.

1 beg leave to mention, in concluding, that neither now,,
nor when I before claimed publicly this mode of construct-
ing boats as my invention, had 1 the smallest intention of

’ throwing
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tlwowing the least imputation on the Society for rewarding
Mr. Wibson for the inventions of others. Gentlewnen remote
in residence and connection from shipping concerns may
be supposed unacquainted with the facts 1 huve stated,
withoat any want of attentipn on their parnis; on the con-
trary, 1 shall ever be happy to declare mv respect for
the Seciety for the [incouragement of Arts, &c. and to
acknowledge my obligations to thew for ancient as well
As recent favours, .
It must be.evident, from what is tated, sthat M¢. Ewer,
of Bugsledon, Hampslire, ship-builder, in whose yard
my boat was built ; J. Payae, shipwright, of same place,
who built it ; or Mr. Forest, boat-builder, near Redcliff-
cross, London, who had the boat on his premises so long,
are all perfectly well qualified to make boats on this con-
struction,” which appears to me to bave the merit of
uniting staunchoess and. lightness to strength in a vesy
superior degree. : i
1 am, Gentlemen,
Yours, &c.
Joun WHiTLEY BosweLL,

Xz

On the Revevel of an Obsolete Mmk cf managing
Strawbeities.

Bythe Rt. Hon. 8ir Josern Baxks, Bart. K. B. P.R.S, ¥e.

From the TrRANsACTIQNS of the HORTICULTURAL Socm'rY

of Lpnnou

THE custom of layihg straw under Strawberrv Plants,

“ when their froit begins to swell, is probably very old in
this country : the name of the fruit bears testimony in

* favour of this conjecture, for the plant has no relation to
“straw in any other way, and no other European language
P2 applies
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applies the idea of straw in any shape to the name of the
berry, or to the plant that bears it.

When Sir Joseph Banks came to Spring Grove, in
1719, he found this practice in the garden. John Smith,
the gardener, well known gmong his brethren as a man

:of more than ordinary abilities in the profession, had used

it there many years ; he learned it soon after he came to
London from Scotland ; probably at the Neat Houses,
where he first worked among the market gardeners; it is
therefore clearly an old practice, though now almost
obsolete. ‘

" Its use in preserving a crop is very extensive: it shades
the roots from the sun ; prcvents the waste of moisture by

_evaporation, and consequently, in dry times, when

watering is necessary, makes a less quantity of water
suffice than would be used if the sun could act imme-

- diately on the surface of the mould ; besides, it keeps

the leaning fruit from resting on the earth, and gives the
whole an air of neatness as well as an effect of real clean-
Jiness, which should never be waming' in a gentleman’s
garden.

The Strawberr y beds in that garden at Spring Grove,
which has been measured for the purpose of ascertaining
the expence incurred by this method of management, are

about 75 feet long, and five feet wide, each containing

thrge rows of plants, and of course requiring four rows
of straw to be laid under them. The whole consists of
600 feet of beds, or 1800 feet of Strawberry Plants, of
different sorts, in rows. The strawing of these beds con-

"sumed this year, 1806, the long straw of 26 trusses, for

the short straw being as good for litter as the long straw,
byt Jess applicable to this use, is taken aut ; if we allow
then on the original 26 trusses, six for the short straw
taken out and applied to other uses, 20 trusses will re-

’ ‘ main,
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amain, which cost this year 10d. a truss, or 16s. 8d. being
one penny for every nine fect of Strawberries in rows,

From this original expenditure the valuc of the manure
made by the straw when taken from the beds must be de-
ducted, as the whole of it goes undiminished to the
dunghill as soon as the crop is over. ‘The cost of this
practice therefore cannot be considered as heavy. In the
present year, not a single shower fell at Spring Grove,
from the time the straw was laid down till the crop of
Scarlets were nearly tinished, at the end of June. ‘I'he
expense of strawing was therefore many times repaid by
the saving made in the labour of watering, and the
profit of this saving was immediately brought to account -
in increase of other crops, by the use of water spared
from the Strawberries, and besides, the berries them-
selves were, under this management, as fair and nearly
as large as in ordinary years, but the general complaiit
of the gardeners this year was, that the Scarlets did not
reach half their natural size, and of course required twice

as many to fill a pottle as would doit in a good year.

" In wet years the straw is of less importance in this point
of view, but in years moderately wet, the usc of strawing
sometimes makes watering wholly unuiecessary, when
gardeners who do not straw are under the necessity of
resorting to it, and we all know if watering is once
begun, it cannot be left off till rain enough has fallen to
give the ground a thorough soaking.

Even in wet years the straw does considerable service,
heavy rains never fail to dash up abundance of mould,
and fix it upon the berries ; this is entirely prevented, as
well as the dirtiness of those berries that lcan down upon
the earth, so that the whole crop is kept pure and clean :
no earthy taste will-be observed in eating the truit that
* has "been strawed, and the cream which is sometimes
soiled
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soiled when mixed with Strawberries, by the dirt tha
adheres to them, especially in the early part of the
season, will retain to the last drop that unsallied red and
white which gives almost as much satisfaction to the eye
while we are eating it, as the taste of that most excellent
mixture does to the palate. ‘

- An Essay on the Influence of Frost, and otker Varieties of

bad Weather, on the ripening of Corn.
By the late BEnjamix Berr, Esg.

From the Prize Essavs and TransacTioNs of the
HiGHLAND SoctETY of SCOTLAND.

I W AS first induced to consider this subject with attea-
tion in Autumn 1782, when, at the usual season of the
corns in this country being all got home, nome of them
were ready for cutting. In the spring and summer of that
year, the weather was for the most part cold and wet, and
therefore very unfavourable to vegetation. The crops, .
accordingly, were weak during the- whole season ; so that
when frost took place early in Autumn, they were very

 generally in a sitoation ill fisted to bear it, few of them,

except wheat, being at that period.better than chaff; and’
excepting in well-sheltered early grounds, all of them
were so green, that there was reason to fear they wauld
not ripen sufficiently either for being used as food, or for
seed in the following spring.

On some of the best grounds in Mid-Lothian, even of
those contiguous to Edinburgh, .manv of the crops of

" pease were only in blossom ia the end of September; and

large fiekls of oats, as well as bariey, after being repeat-
edly exposed to frosts, in September, O&ober, and No-
' vember,
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vémber, were not cut till the end of the last of thess
months.

Being afraid, when this was the case in our best corn
districts, that in others of greater height, and liable ac+
cordingly Yo severer degrees of cold, tlre corn would be
still worse ; and thinking, thercfore, that an early im- -
portation from more favourable climates should be encou-
raged for seed in the following spring, I begam carly in
the season to obtain reports of the state and progress of
the crops in various parts of Scotland, as well as in many
of the Northern counties of England. From the whole of -
which it appeured, even so early as the month of Sep-:
tember, that the farmers in those districts were generally
afraid that the corns of that year’s growth would not be
fie for seed. - >

1 had reason, however, at that time to believe, from
having seen that.corns in every state of their growth
could resist severe degrees of cold, that they would'be
perfectly fit for seed, if they should become sufficiently
full ; for I had known corn, even when nearly ripe, ex-
posed repeatedly to frost, without being apparently hure
byit. Balso knew that corus continue even to fill i
frost ; and in the course of that season I was much pleased
to find, even in the coldest state of the weather, that al-
though the cors did not acquire their usual ripe appear-
ance, yet in all low sitsations, that is, in such as were
not higher than three huadred feet above the level of the

_sea, they cemtinucd to fill,-and at last to beeomne little
infertor in bulk to the same kinds of corn ir ordinary
years. :

But in order to discover the exact degree of maturity
thet corns can reach while exposed to frost before being
ripe, and to learn with certainty whether corns in this
situation, as well as those that are ripe, are rendered

’ uafis
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ugfit for seed by exposure to frosty various experiments
were made, of which the following is an account; and
pearly about the same time similar experiments were
made by two of my most respeetable friends, the late
Doctors Cullen and Réebuck, and with the same general
result.

Experiment 1.

On the 1st of October 1783, twelve full-grown stalks
were cat in a large field of oats, and twelve in a field
of barley: In both fields the crop was entirely green,
the carn quite soft, and it did not appear to be more than
a fourth part full. From each stalk twelve sceds were
taken of these -that were best filled, being 144 of oats,
and as many of barley ; and after being dried in a mode-
rate heat, the barley and oats were put into separate paper
bags ; and each of them marked No. 1.

On-the 20th of October, and again on the 12th of No-
vember, the same number of seeds were taken from the
same number of stalks, both of barley and oats, gathered

“in the sanje fields ; and all of them beiug dried in the same
manner with the first, the barley and oats that were cus
on the 20th of October, were marked No. 2. and thc
others No. 3.

. On the oats being welghed No. 2. was just twice the
welgbt of No. 1; No. 3. was nearly three times the weight
of No. 1; and No. 2. as well as No. 3. of barley had im-
proved in a still greater degree.  But although the oats
and barley of both fields appeared-to be talerably full
when those of No. 3. were cut, they never acquired a

~ ripe appearance.  Although neither of the crops were
cut till the end of Novembet, still they continved of a
dark calour ; and on the corn being dried, nane of it wus
so full as it ought to have been, although all of it yielded

more ﬂour or meal than had been expected upder the

mrcumstances
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circumstauces that [ have stated ; but on being tried with
oats and barley that were full and ripe, neither of them
were so heavy by a fourth part.

The oats and barley Nos. 1. 2. and 3. were kept, with
the view of discovering how fur they were fit for seed ;
and withing to know whether the other seeds commonly
soxwn by farmers in this countrv, were hurt by frost, the
following trial was made of thew in spring 1783, .

Espeviment 11.

On the 2d of February 1783, twelve pots, filled with
rich gurden mould, were placed in a hot-Led ; and being
numbered, that an account might be kept of the result,
the following seeds were planted in each of them. In
No. 1. twenty seeds were planted of the oats marked No.
1. in the preceding experiment. The same number of
‘outs marked in that experiment No. 2. were planted in
No. 2, and in No. 3. twenty scods of oats of No.3. In
No. 4. twenty seeds were planted of barley No. 1.;in No.
5. twenty of barley No. 2.;and twenty of barley No. 3.
in the pot marked No.6. Twenty seeds of barley taken
from a furm in a high district, that was much exposed to
severe frosts during its growth, and that was not half the
weight of good barley, were planted in No.7. The
samc number of oats, also from a high district, that
were much exposed to frost during the last part of their
growth, and not half the weight of gouod oats, were
planted in No. 8. ; twenty seeds of pease were planted in
No. 9. ; twenty of tares in No. 10.; one hundred of rod
clover in No. 11.; and one huudred of white clover in
No. 12. ‘

The pease and tares were among the best that grew in
the neighbourhood of Edinburgh in 1782 ; but they were
small, fhrivelled, and had veen exposed to much frost

Voi. XI.—SEcoND SERIES. Q both
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both during their growth, and afier being cut; and al.
though the clover seeds were the best that could be pro-
cured from London, of crop 1182, none of them were
good. : '

The barley, and clorer. were first perceived above the
surface. A few of each of them were observed on the
fifth day, and on the ninth, eighty plants of white clover,
and sixty-four of red, were in full leaf, and no more of
them ever appeared.

On the tweltth day from the time of their bemg sown,
eleven plants of barley were perceived in No. 4. In
No. 5, thirteen ; fourteen in No. 6, and nine in No. 7, all
upwards of an inch in height. On the same day, five of
the pease in No. 9, and four plants of tares in No. 10, ap-
peared above the surface. On the fourteénth day some

_of the oats began to appear, and on the seventeenth ten

plants were perceived in No. 1, twelve in No. 2, fifteen

in No. 3, and nine in No. 8, all about an inch in height.
This experiment heing made at the same time by a.

friend with seeds taken from the same parcels, and the

_result being nearly the same in both, I did not think it

necessary to repeat it : and as it did not appear that any -
of the other seeds would vegetate by allowing them to
remain in the earth, the experiment, in both instances
was at this period allowed to terminate. The seeds were
accordingly searched out, when all of them were found
nearly in the state in which they were planted.

From these trials, it appeared that oats and barley,
while stidl in a green state, will bear considerable degrees
of frost ; that they both continue to acquire additional
weight, although they are exposed to frost, and that this
exposure does not destroy the principle of . vegetation in
either of them ; for in Experiment Il. it was found, that
of twenty seeds of barley, and the same number of oats,

which

-
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which had all been repeatedly exposed to frost, fourteen -
of the one and fifteen of the other speedily germinated ;
and even that a large proportion both of barley and oats
vegetated, tbat were not only exposed to frosts, but that
were cut before being half filled, and while they contained
thersfore a very small proportion of four or nourishment.
Peunse: and tares, as well as clover, appeared by these
esperiments to suffer more severely by frosts, than barley
oroats. [ knew indeed, that this was the common opinion
of farmers; aud haviog heard that farmers in bigh districts
were resolved to sow a much larger quantity of seed oa
- the whole of their grounds than usual, not only of barley
and oats, but of pease, tares and clover, it did not appear
that any advantage could be gained by making the resuit
of these experiments public.
It occurred to me, however, on farther consldanng this
satter, that these experiments were not carried sufficiently
far: They did not even determine the chief point that 1
bad in view, namely, the propriety of trusting to seed
that had heen exposed, during its growth, to frost and
other varieties of bad weather. That this might be
proved with certainty, the experiments, I perceived,
should be made in an open field, and not hy the seeds
being forced with artificial heat, and sown in rich mould,
which might make seeds vegetate that would not grow in
cold poor grounds, such as many of our corns are too
frequently sowa in. '
It also appeared, that in order to render the expeni-
‘ment fair and decisive, those seeds that were exposed to
frost during their growth, and not entirely full, 'should
be. compared with those that were full and ripe, when
sown in similar circumstances. With this view the fol-
Jowing experimept was made in the month of July,
1783.
. Rg Erperiment
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Ezxperiment 111,

On the 4th of July, the twelve pots used in Expc- :
rimeut II. togcther with fourteen others, were filled with.
soil taken from a field which at that time was under a

“crop of oats, after being two years in grass. But ak

though the oats were the last crop in the rotation of this
tield, the soil was not worn out; for the person on whose
ground the experiment was made, was of opinion, that
at no period of his possession is it consistent with the in-

* terest of a farmer, that his gromds should be in an ex-

hausted condition ; a masxim in farming that in all cir-
cumstances may be considered as a good one, and even
more advantageous to farmers than proprietors.

The pots were all numbered, and in the first twelve
the same number and kind of seeds were planted as in
Experiment II. each kind being taken from the same
quantity with those that werc used in that Experiment,

In No. 13. twenty seeds were. planted of oats. In No.
14, twenty of barley, and in No. 15, the same number
of wheat, that were all ncarly equally full with ripe corn,
but.which had not the healthy aspect of corn when per-
fectly ripe, from their having been much exposed to
rain, frost, and snows, during the lust few weeks of their
growth. In No. 16, twenty seeds of wheat ; in No. 17,
twenty of barley ; and in No..18, twenty of vats, all from
the South of England, where, owing to the earliness of
the harvest, the corns were cut and carried home, before
the frosts became scvere. In No. 19, twenty seeds of
wheat were planted ; twenty of barley in No. 20, and
in No. 21, twenty of oats that were all full and appareutly-
ripe, of crop 1782, but exposed to severe frost in the field

. before they were carried.  In No. 22, twenty seeds of

tares were planted ; in No. 23, twenty of ficld pease, and
in
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in No. 24, twenty of tick or horse beans, the pease, tares
aud beans having becn all fully ripe in 1781, and ncvet
exposed to frost ; and in -No. 25, twenty tick beans were
planted, that were nearly equally full with the others, byt
which were often exposed to frost during their growth, as
well as after they were cat in Autumin 1732. In No. 26,
one hundred sceds of red clover were sown, and in No. .
27, the same number of white clover, botb fully ripe,
from parcels of good seed, that had been kept two or three
years. In this, as well asin Experiment lI. the clover
secds were sown on the surface, and lightly covered with
earth. All the other seeds were planted at the depth of an
inch, the beans only excepted, which were two inches
deep. ~

This being done, all the pots were placed in the field
of oats from whence the soil was taken with which they
were filled. Fach of the pots had an opening in its
bottom to permit superabundant quantities of rain to pass
off ; and in this state they were all sunk in the earth nearly
to half their depth, and without any more being done to
them. .

On the seventh day after the seeds were sown, several .
plants of both kinds, of clover, as well as of Larley, ap-
peared abore the surface ; some of the pease and tares on
the eighth, and the wheat, oats, and beans in suc--
cession, the wheat on the eleventh Jday, the oats on the
fourteenth, and the beaus not till the end of the third
weck. ‘

In several of the pots many of the seeds did not ve-
grtate, as appears by the following account of them
taken on the twenty-sixth day from the time of their being
planted, and none of tliem appeured thereafter.

Nine plants of oats appeared in No. 1, ten in No. 2,
twelve in No. 3, seven in No. 8, eighteen in No. 13,

' twenty
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twenty in No. 18. In No 4, eight plants of barley 3
eleven in No. 5; twelve in No. 6 ; six in No. 7 ; sevens
-teen in No. 14; twenty in No. 17; and twenty in No. 20,
Four of tares in No. 10; eighteen in No. 22; twenty

. pease in No. 23; twenty beans in-No. 24 ; fifteen in

No 25; sixty of red clover in No. 11; ninety-six in
No. 26 ; seventy of white clover in No. 12; and ninety-
five in No. 27. All the seeds of wheat in No. 15, were
found to have vegetated, the number of plants being ex-
actly twenty. And this was also the case with the wheat
in Nos. 16 and 19.

But while the difference was thus considerable in the
number of plants that appeared ahove the surface, it was
still more evident in the vigour of the plants, in their
colour, and number of shoots that sprung from them.

The plants of clover, pease, tares, and beans, were
all large and healthy, when the secd had not suffered
with bad weather, and this was still more remarkably the
case with the oats, barley, and wheat, which had not
been exposed to frost. In all of them, the plants were
not only more vigorous, and of a moure deep green co-
lour, bat their stems were much more numerous than in
any of the others, insomuch that in Nos. 16, 17, and
18, they varied from three, to eight and ten, while few

-of those in Nos. 1, 2, 3, 4, 5, 6, 7, and 8, which had all

been exposed to frost, yielded more than & single stem.

TO RE CONCLUDED IN OUR NEXT.

Researches
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Rauscarches velaling to the Oxydation of Irom.
By M. Darso.

(Concluded from Page 47.)
Infuence of the Air or Solutions of Iron.
ALL the false impressions that have prevailed respect-

ing iron, in the pneumatic tieory, arise from having
attributed the colour, and other properties which distiu-
guish the green and red salts from each other, to a dif-
ference of oxygenation. This difference once established
in principle, nothing was more natural than to impute to
the same cause the transition of the salts of iron from
red to green, by their exposure to the air, especially as
the circunistances which sometimes accompany this phe-
nomenon are peculiarly favourable to such an inter-
pretation. )

The authority of Scheele has given additional weiglt
to this illusion. This celebrated chemist has observed,
that by dissolving some green sulphate of iron in water,
there usually remains a deposit of green * oxyd, which
he concludes is occasioned by the air coutained in the
water super-oxydizing a part of the green oxyd, and
thus becoming red, its saturating power is augmented,
and causes the precipitate. He then gives this process
as a method of estimating the quantity of air contained in
any water whatever.  Although I have great respect for
the authority of this illustrious chemist, I beg leave to
observe, that even supposing this phenomenon to be
owing to a super-oxydation by the air contained in the
water, the method of estimating the quautity by this
means is not accurate, because the quantity of the preci-
pitate would not depcnd solely on the quantity of red

* We apprebend this should be sed.
oxyd
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oxyd formed by the air, but rather on the degree of
acidity of the sulphate, which, according to the opi-
nion of Scheele, we must suppose to be always uni«
forn; but this supposition is contradicted by experi-
ment. Thus, supposing the super-oxydizing action
of the air, a pint of water pourcd inte a pound of
very acid, green sulphate, would leave no deposit at
all ; whilst a pint of the same water, poured mto ano-
ther green sulphate, haviug little or no acid, would
leave a deposit rather abundant. Besides, the explica-
tion qf this phenomecnon is faulty in itself, because it
takes place as well with water which is perfect'v free
from air as that which is aérated. I made com-
parative expériments on this fact with two equal parts
of distilled water, the. one perfectly purified from air,
and the other artificially saturated with it; the results
were always the same. If the crystals of sulphate that I
employed were white, there was no deposit ; but if they
were green, it formed a deposit that was of equal bulk in
the one as in the other of these solutions; so that the
process of Schecle is calculated rather to discover, to a
certain degree, the acidity of the grecnsalts of iron, than
to appreciate the air contained in the water. '
It may be objected to this, that, according to the ex-
periments of Dr. Carradori, boiled water always retains
a little air’; but, Lesides that I have lately repeated this
experiment with water purified from air, by Carradori's
method, and that the success has been the same, the ex-
periments of Henry, Humboldt, Gay Lussac, and particu-
Jarly of Dalton, on the absorption of gas by water, ter-
minate this discussion without farther demonstration.
Accofding to Dalton, to whom I refer because he was
more immediately occupied with this object, water satu-
rated with atmospheric air contains but 2,012 to100 of
' its

N
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its bulk, of which 0,778 is oxygen and 1,234 azote,
_Consequently 100 cubjc inches of water contain nearly
two-thirds of an jngh of oxvgen. Now if we consider
that the greatest part of this gas is disengaged by ebulli-
tion, apd if, besidgs, correction be made for the hetero-
geneoys substances, which, accarding to Lambert and
Saussure, always contain air, we shull see that the ip-
fluence of the oxygen contained in the water, even when
we suppose the water to be saturated with it, is nu-_vatm;y
in the preient case: for if we pour a green salt of iron
with exvess of gxyd intq 100 cubig¢ jnches of wate; at
60°, it will form 3 precipitate of at, least fifteen or twenty
grains of red oxvd, which eannot proceed fron_: the
exygen of the air cqntained ip the water.

In addition to this experipent, apd the fagts that the
ammoniacal solutiog of the green sulphate changes to the
red withont giving any signs of the presgnce of oxygen,’
and that the precipitate which, althoygh exposed to the
air for a month, did not advange its oxygenation 0,01,
I ‘made several other experiments to the same end, and
they have gll demonstrajed that the super.pxydizing ac-
" tion of the air upon solutions of irop is of po eficdt. at
Jeast at the ygual temperature of the atmosphere. ['sh.ll
relate two of these experiments, whigh I believe to be the.
most conclusive.

1. 1 dmolved in circumstances perfectly similar, twq
pqual parts of iran; I put one of these solutians into g
glass jar of three mchp diamcter, and [ tlen plunged
into jt ong end of a bent tybe, that was terminated by a
ball, pierced with small holes, like a watermg pot *,
through which I caused the atmospheric air to puss for
seven hiours with some intervals. At the end of t rce

® | thoaght by 1h's meaus 1o increase the poiute of coutact of ihg
pater with thg oxrq. )
¥Yor. XI.~=SecoND SgRrizs.. R dayy
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days I compared these two solutions by different mc:ms ;
and I found that the solution which had been aérated was
perfectly equal to the other, which was not ¢ensibly al-
tered, although the temperature was at 12°. 2*. [Falso
caused, with the help of an ‘apparatus, nearly the same,
three pints of oxygenated gas, to pass through a solution
of ten grains of iron; and although the temperature
was at 25°, thls gas had no effect on the solution.

On the Colouring of the Green Oxyd.
"- By pouring some drops of alkali into a solution of iron
a little diluted, I observed that each molecule of oxyd
was formed of a pellicle extremely thin, which inclosed
some kind of fluid ; and I accounted for thie green colour

“by the ditference of density between this pellicle and the
‘fluid that it contained. Ialsoattributed to the breaking of

these vesicles, by the expansion of the fluid contained in
them, the alteration in the green soluttons when exposed
for some days ta a temperature of 20°, also atrtibuted

“to the pressure exercised on these vesncles the fact, that
_these same solutians underwent no change in bottles quite

full and well corked ; but I could not recancile with this
theory the changes produced in green solutions ef iron
by oxygenated muriatic acid, and those which sulphureted
hydrogen occasioned in the red solutions. The Pature

" of the constituent prmclples of these re-actives renders

the mode of action which has been attributed to them sa
plausible in these two experiments, that I should have

~ assented to it if all the facts that I have related had not

before apprised me that oxygen has no influence on the
green or red colour of the ‘oxyds of iron. I therefore
intended making some experiments for the purpose of
observing the mauner in which these two re-agents act,
when I recellected a fact, observed at the commen¢ement

. ' ' of
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of this vesearch, which has prevented a continuance of
thase errors into which 1 had previously fallen.

In all the iron that I have hitherto used in my experi..
ments, | have found = substance in the form of -a white
precipitite, which remains unchanged by exposute to the
air, yields by prussiate of potash an emerald green pre~
cipitate, and is, I believe, what Bergman named sidérite,
sather ‘then phespbate of irop. On the other band, I
ébtained from:some.red salts of iron a white precipitate,
that spmetimes crystaMiged in leaves, very soft to the
wuch, which the most expagienced mineralogist would
mistake for the chalk of Briancen, and which is nothing
more then a salt of iron with excess of axyd. I then be.
lieved that these two substances were bomugeneous, and
that both were magnesia, which was only an oxyd of iron
carried to its marimum of oxydation. Eveu the name of
this earth sneouraged. my illusion, which was also con-
firmed by the opinians of chemists who have preceded
me, respecting the transmutation of metals into earths. I
deferred this research to anqther time, but I made as I
went on some experiments on magnesia, and perceived
that by treating the solutions of this earth with sul-
phureted hydrogen, it afforded precipitates similar to the
green oxyd of jrou: '
. Although my subsequent researches on iron apprised
me that none of these substances were magnesia, yet the
colowr produced by sulphureted hydrogen in this earth
was a fact for which I must afterwards account, and .
which, on reconsideration, caused me to suppose that
the sulphureted hydrogen might possibly have a mode
of acting different from those which are known. T was
eager to make this experiment, not only on magnesia, but
on lime and alumine; and I saw in fact that the soluble
salts of these three earths, treated with sulphureted ny.

: Re drogen,
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droo-en, gave precipitates perfectl} similar to the greedr
oxyd of iron*. These precupxtates, exposed to the alr,
resumé their white colour in a little time, if not agi-
fated ; but motion considerably hastens- this transition,
and it is a farther assimilation of these precipitates, and
those vielded by the red salts of iron, treated al:owub
- tulphnreted Hydrogen. -

- These green and earthy prempitate; are not hydm-
sulphuréts, as might be supposed, but Aydrures that re.:
tain probably a little acid ; and the proof of it is; that they
are decomposed by oxygenated muriatic acid;, without
leaving any traces of sulphur ; and -that redissolved by
the acids they preserve their green tolour, and  other
" wusual properties ; which could not happen if they were
hydro-sulphurets, which would have been immediately
decomposed by the acids.

" By these elucidations the coleur of the gmn oxyd of
fron, and that which it receives from the muritic acid,

are accounted for. No green oxyd is.ever formed but
~ when hydrogen is set free, and consequently a part of
~ this hydrogen remains engaged in the oxyd, and gives te
it the green colour, and the property of being less solu-
bie in water, or more crystallisable, This property of
rendering a salt more crystallisable by a priuciple so lit.
tle dense as hydrogen, appears at first sight very extra.
ordinary ; but it is confirmed by the super-oxygenated
muriate of potash, the oxygen of which renders it two or
three times less sohxble than the simple muriate, ‘

* ll requires 1 certdin dogree of .expetienue o c‘neeed in this expe-
yiment ; but [ have pot repeated it enough 10 be embled 10 gue certain
dirc@iions. I left some sulphurated hydrogen for an hour in contact
‘with sulphate of inaguesia before it precipitated. Sometimes the preci-
pitate becomes green even in the act of precipitation g at other simes it
$s not green undl some saments afterwirds, .

Ths
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"The oxvgenated muristic acid acts then upon a.green
Sult of iron as it sts upon sulphureted hydrogen, phos-
phoreted hydroges, &c. It deprives the oxyd; of the by~
drogen with which it is combined, as it likewise does the
sulphur and the phosphorus: which at the same time"
pruves that the bydrogen is in the oxyd of iron, in a
#tate of expamsion different from that in .which it exists
when it is uncombined, since in this state it does not
combine with the oxygenated muwriatic scid at the tem-
peratwre of the atmosphere.

The hydvogen is also perceptible, frosy the disagrees
able odour that ¢nbales from a concentrated solution. of
fron when a fired * alkali is poured into it, ‘and the glass
is a little shaken.. It cannot e alledged, that this odour

_is owing to spme globules of hydrogen that have remnin-
ed engaged mechanically in the solution, since the same
phenomenon takes place when these solutions have been
previously boiled. . If these solutions be. diluted with six
or eight times their bulk of water at 50 or 60°, and if,
whilst the alkadi is. pouring in, it be stirred with a glass-
rod, the odour is very powerful, and it continues as long
@s any atoms of green oxyd remain in the precipitate ; so
sbat even when the precipitate is not perceptible, it may
be easily discovered by this method if the solution be
. green or red. o

When a little green snlphate, véry tmuch concentrated,
is precipitated iv a bottle, like that which forms a white
sprecipitate, if it be afterwards corked up and the bottle
shaken, we may observe that the gas augments, and if
khe stopper be not well adjusted it wi fly out, notwith.

- standing the temperature be always thc same. If we
afterwards examine the air of the bottle we shall find that

. Because the odour of ammonia disguises that of the hydrogen.
it
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it extingmishes eandles, or that it deseniates. It is knewn
that she hydrogen posaesses this propésy acgording as ig
is pure er combined with otber principles, and it is very
Likely that it bas a little iron in sulution, as theve is alsp

" sometwnes-zinc aud arsenic.

In prder to be firtber assared of the pnuenae of by
drogen, and of its influence on the salts of iren; I pot
o @ tubulated retort (to which was adapted a small
recipient and a bent tube, one end of whigh was immersed

.in water) a portion of green sulphae of ivon quite fresh,

which 4 had previously boiled for half. an-howr to remove
all abe hydragen that it mechenically retained. I aftes-
wards :precipitated the solution with cawstic soda, very
much diluted with -boiling water. : As soon as the mixture
arrived-at ebullition, it disengaged & ges with the smell
of bydvogen, which alse detopated at the.appreach of a
candle. Even the water of the pneumato-chemical appa-
ratus acquized the odour and savour of the bydrogea .
disengaged from the solutions of iren. .

Wikh-the intention of disengaging all the hydrogen, or
of making all the .oxyd red, I continued the distillation,
end the mass ‘was soarcely dey, when the retort burst, and
1 +ound. in it more than 300 grains of red oxyd, and a
ittle-green oxyd.that cooupied the bottom of the retort.
The pressure of the red oxyd, and that of the sulphate of _
svda that covered the greea oxyd, had prevented the dis-
engegement of the hydrogen from the lutter.

1 shall farther add, in support of my ‘opinion, twe
faews which, although less direct than the above, will yet
have much meight. - If, when oxygenated muriatic acid
ds poured upon-a green solution, the oxygen of the latter
icombines with the oxyd of iron, there should be a great
disengagement of caloric, coasidering the state of ex-
pansion of the oxygen in the oxygenated muriatic acid,

and
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sod the fixed nature of the red oxyd, of whieh the
" greatest fire of our furnaces eannot volatilise a particle.
Now, [ am assured by suveral experiments that the elew
vatioa of temperature is scarcely sensible. This feeble
disengagement of caloric agrees with the: combination of
the hydrogen, in the hydrure of iron, and of the oxygen
la the oxygenated mariatic acid, because: these guses,. in
these two combinations, are almost as mueh dlhted,g
when they formed water,

Lastly, if the action of the sulphareted hydrogeu upes
@ red solution of iron be only to bring the latter to the
same degroe of oxygenation as the ordinary green. sols-
tions, its properties ought to be the same ; but, on the
contrary, we ses that the green solutions made by sul-
phureted hydrogen, when exposed to the air, change ra-
pidly to the red § when heated for a quarter of an hour,
they hecome entirely red, which is not the case with the
ordinary salts when they are fresh, They are no longer
crystallizable, and their precipitates change with mweh
more rapidity than those of ordinary solytions.

I dissolved 6 grains of iron in mariatic acid, cold ; and
at the same time, in a scparate vessel, 6 ather grains of
red oxyd, which I had previously ssturated with sulphu-
reted hydrogen. At the end of foyr hours I precipitated

- these two solutiops by an alkali ; and I perceived that the
precipitates of the green solution, by sulphureted hydro.
gen, changed to the red with the greatest rapidity. By
decanting the floating liquor, and pouring water upon
the oxyd from some height, it changed all at onoe to the
red ; whereas the precipitates of the other solution re-
sisted this test. The green oxyd, by sulphurgted hydro-
gen, re-dissolved in muriatic acid, precipitates red 5 or at
Jeast this effect takes place ut the end of twp stlugons.

The ordinary green oxyds of iron, when they are.fresh,

preserve
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preserve their colour even after five or six dissolutions iny
the acids, which undoubtedly tends to prove that, in the
ordinary green solutions of iron, the -hydragen combines
" with the iron in the nascent state in very dense gas ; ands
it forms a combination more solid than that of the red
oxyd with hydrogen, furnished by sulphureted hydrogen.
If the green oxyds of iron are hydrures, as I think they.
are, it is very easy to account for the alteration in the
green salts of iron exposed to the air. It is not surprising
that hydrogen, combined with the oxyd of iran, vdla-
tilizes spontaneausly at a temperature above 10 degrees,
Almost all combinations, inta which hydragen enters, are
decompased in the same manney, particularly when they
are dissolved in water, such as sulphureted, phosphoe
reted, and carbonated hydrogen. All the vegetable acids
are likewise spontaneously decomposed when they are
dissolved in water; alcohol also suffess this decomposition
when diluted with water. The atmospheric air has np
more influence an these phenomena than on those of fer-
mentation and putrefaction. All the:e operations require
‘open vessels, because they disengage different kinds of
gas, which, if impeded by any pressure whatever, arrest
- the progress of the operation.
I regard the experiments related in this memoir only
- as the rough draughg of a niore extended and desply con-
sidered work ; but as different circumstances have occy-
sioned me to defer this work for a year, and as it is vevy
-doubtfyl that I thall be uble to attend to it for some tima
to come, I am desirous-of anpouncing these facts for the
use of chemists,

Inferences proceeding frem this Nemoir.,

3. All oxyds of iron soluble in acids are red ; and al-
though their proportion of oxygen varies from 0,15 to be-
: yoid
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yond 0,50, they are mnot distinguishable by any of the
means hitherto employed in chemistry.

2. The white oxyd of iron is a salt with excess of
oxyd. .

3. The green oxyd is not a particular oxvd, but an
hydrure, or the combination of the red oxyd with hy-
drogen.

4. The atmospheric air has no influence on solutions
of iron, at least at the usual temperatumie of the atmo-
sphere.

5. The saturation of oxvgen in the oxvds of iron does
not destroy their magnetism, as it hus been hitherto pre-
tended. All oxvd of iron is magnetic, or is capabie of-
becomiug so, without losiug an atom of oxygen.

——

Note.—It has been long observed that the magnctism
is weakened: or disappears entirely in the oxvds of iron.
At different periods this phenomenon has been accounted:
for according to the light in which the metallic calxes
were viewed. Before the pneumatic theory was promul-
gated, the magnetism was attributed to phingiston. After
the labours of Lavoisier had taught that the formation
of the metallic calxes was owing to the combination of
oxygen with the metals, it was naturally concluded that
oxygen affected the magnetism ; and as, on the other
hand, facts appeared to prove that there was no magne-
tisn in oxyds very much charged with oxvgen, it was
established as a principle, that oxyds at the marimum,
or red oxyd, were not magnetic. This principle, which
does not agree with the fact that I have related, has em-
barrassed several philosophers in the interpretation of
some phenomena. The celebrated Baron de Humboldt,
who discovered the magnetic polarity in the serpentine

Vor. XI.—SECOND SkRIEs. S stone,
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stone, could not account for this property in a mineral,
which by anulvsis contained only oxyd super-oxydated,
or at the marimum. M. Guyton observes on this occa-
sion, that the word super-oxydated, which the Baron uses, -
is inaccurate, because the two properties of being super-
oxydated and magoetic are incompatible; and that the
magnetic properties of the serpentine stone of faxe, and
other minerals which do not give the green oxyd by
analysis, should lead us to suppose there were interme-
diate oxydations of iron. M. Haily, to whom we owe
some very perspicuous elucidations of magnetism, was
also misled by the prevailing opinion of other chemifts ;
and in secking to account for the magnetism acquired by
some red oxyds of iron when strongly beated, says, that
it supports the idea that heat reduces some particles of
oxyd, at the same time that it seconds the magretzc action qf
the globe, &c.'

I mysclf at first subscribed to authorities so respectable,
and because, as Bacon says, oportet ediscentem credere,
and especially as at the commencement of the researches,
I had tried sever.l red oxyds obtained from different so-
lutions of iron, as well as several aperitive safrons of
Mars, which gave not the slightest sign of magnetism ;
but, as'by the sequel 1 perceived that oxyds very much
charged with oxygen, such as those that contain 0,50 and
56, preserved their magnetism, whilst the others which
bad scarcely 20 (those obtained from green solutious, of
which I shall speak at the conclusion of this memoir)
were not attractable, I concluded there was some other
cause which acted together with the oxygen, or perhaps
exclusively, in destroying the magnetism. In reflecting
on the circumstances that atiend the formation of all
these different oxyds, 1 suspected that in these pheno-
mena, as in most of those to which the oxyds of iron

: yield,
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yield, influence has been ascribed to the oxygen, and
effects attributed to it, which do not belong to it. If the
loss of the magnetism in some red oxyds of iron be not
occasioned by their extreme divisibility, it bas at least-a
much more obvious influence than the oxygen.

When the magnetic oxyd of which I have spoken is
precipitated by concentrated alkalies, and withcut di-
luting the solution with much water; the precipitate is
brown, more or less durk; it is not changed by drying in
the air, and it is very evidently maguetic. If on the con-
trary, the solution and the alkalics be diluted with water
that has been boiled for a Jong time, in order to remove
all suspicion of super-oxydation, the precipitateis red,
like all those that are denominated at the marimum ; and
if it be dricd in the air, or by a gentle heat like the pre-
ceding, it gives no signs of magnetism. Now we cannot
ateribute this difference of colour and of magnetism to a
different proportion of oxygen, since by making this ex-
periment on two equal parts of oxyd, we see that the
weight of the red oxyd is the same as that of the mag-
netic. The difference of magnetism, therefore, like
that of colour, is owing to the difference of approxima-
tion or density in the molecules of the two precipitates.

Indced, when the solution is concentrated, the mole-
cules of oxyd touch, or at least they are much nearer to
each other than when the solution is diluted with water ;
and this difference of approximation is owing to the bulk
of the two solutions, since the distribution of the oxyd is
in both cases the same. Let us suppose this difference of
approximation to be as one to ten, or, what amounts to
the same, the thickness of the columns of liquid, that se-
parate the molecules, to be one-tenth of a line in the
concentrated solution, whilst it will be the thickness of
an eutire line in that which is diluted with water ; what

Sg will
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will be the consequence if a drop of alkali touches any

point whatever of the concentrated solution? The alkali
will occusion the precipitation of a certain number of
molecules of oxyd, which at first will be one-tenth of a
line apart, as when thev were combined with the acids ;

. but their weight, assisted by the pressure of the atmo-

sphere and by that of the solution, is capable of over-
powering the resistance which the small quantity of liquid
that separates them opjposes to' their “approximation.

Hence it is that this precipitate is bluckish, preserves its

nugnetism, and at the end ot some minutes.is not soluble
in mariatic acid in the cold.

In the solution much diluted with water, although the
alkali determines the fall of an equal number of mole-
‘cules, and although their weight and the pressure acts in
the same manner, as the resistance that the liquid op-

‘poses to them is ten times greater, the approximation

cannot be so complete.
Besides, when iron filings, extremely small, are cal-
‘cined, and divided in the course of the operation, until

‘they have taken up 15” of oxygen, a very fine red pow-
‘der is obtained, which is much less magnetic than the

oxyds of 30 and 40 obtained by the ordinary process *,

“althi-ugh ‘they contain only the few hundredths of ox-

ygen indicated.

In short, the red precipitates of solutions of iron, and
most of the aperitive safrons of Mars, after being well
dried give no signs of magnetism ; but, if they be sub-
mitted to a brisk fire for some time, their bulk diminishes,

“their colour is deeper, and their magnetism decided.

Now it cannot be said in this case, that the magnetisin

* That is with the ordinary filings, and without pulverizing them m
she course of the operation.

is
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is owing to the loss of oxygen, since the experiments of '

M. Proust, and latterly those of M. Berthollet, have
proved that these oxyds, exposed to the strongest heat of
our furnaces, do not lose an atom of their oxygen.

To this same approximation belongs the ¢onversion of
red crayons into magnets, as related by M. Haity, and
the maguetic polarity that is discoverable in all the oxyds
of iron heated by the blow-pipe, as Lelievre observes.
Besides, the weakening of the magnetic property by the
division, and even the absolute suspension of its effects,
is a consequence of the theory, or rather of the ideas
that we entertain of magnetism. Although I am not

acquainted with any accurate experiments which prove -

that the magnetism acts in direct proportion to the size
of the mass, yet numberless facts attest that it is subjected
to this law. It is well known that a magnetic bar, eight
inches long, and one thick, is more powerful than anothér
of half these dimensions.

The two hypotheses which influence the terrestrial
magnetism are also subject to this law., It is by virtue
of their immense size that the iron mines attract at such
prodigious distances. Without this law, we cannot ac-
count for this phenomenon. Thus, under equal circum-
stances, a grain of iron will have a magnetic force one
‘hundred times greater than 145 of a gram, and one thou-
sand titnes more than %, &c.; and “the imagination
can easily conceive a subdivision by which the magnetic
power of a grain of iron may be so reduced, and its
sphere of action so much abridged, that the attractive
power of each particle is not only incapable of extending
through the space that separates it from its adjoining
particle, but is also unable to give signs of magnetism
when placed in contact with a magnetic necdle. An
example will elucidate this.

Suppose
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Suppose that T present the Northern pole of a ncedle
to a picce of iron filing ; the Southern fluid of the Jatter
will Le attracted to the extremity nearest to the needle,
whilse its Northern fluid will ebb to the opposite extre-
mity.  But, as there is a difference sufficiently appre-
ciable between the distance at which the Northern pole of
the needie acts upon the two fluids of the bit of iron,
the Southern force of which will prevail over the Northern
force, and, by virtue of this preponderance, will ap-
proach the needle ; let us divide this picce of iron suc-
sessively until the distunce between the two poles of one
of the portions be so small, that to the eye the two poles
appear confounded ; then the difference between the at-
traction and the vepulsion will be inappreciable, and the
particle will give no signs of magnetism.

It may be said that this developement of magnetism in
exydes strongly heated is rather because the heat weakens
the coercive power that is opposed to the magnetism ;
bur, besides that this coercive force is not a fact so well
proved as the approximation of these oxyds whenever
they become magnetic; a part only of these phenomena
can be accounted for by it; for, in the oxyds obtained
by precipitation, which can be rendered magnetic at will,
no heat is employed.

Finally, whatever may be the cause of this pheno--
menon, it is certain that the oxyds saturated with oxygen
are magnetic, or at least they are capable of becoming so
without losing an atom of oxygen; yet I do not pretend
to say that a given quantity of iron saturated with oxygen
preserves the same magnetic power that it possessed be-
fore it was oxygenated. I have made no experiments on
this point.

. "~ Report
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Report made to the Nat'onal Institute on the Results of
M. Crovet’s Experim. nts on the diferent States of Lron,
and for the Cev:ersion of Iron dite Casi-Siecl.

By M. GusTon.

(Concluded from Page 66.)

THE frequent and almost inevitable accidents to which
the crucibles are liable, owing to the wind from the bel-
lows, made it desirable to asceitain whether the opera-
tion would succeed equally well in reverberating stoves,
or any other wind furnace, as announced by M. Clouet.

We at first made use of Macquer’s turnuce, belonging
to one of the laboratories of the Polyteclinic schocl.  Al-
though its want of repair did not permit us to hope for-
a]l the effect it was constructed to produce, a pyromcter,
placed in a separate crucible, indicated that the heat bad
been raised to 151 degrees: the crucible appeared to be
neither pierced nor split; vet the fusion was incomplete,
and even a portion of iron remained bare above the
vitreous matter, withoeut any possibility of discovering the
cause.

We at first resolved to repeat the experiment in a
casting-furnace ; M. Lecour willingly permitted us to
operate in that establisLed in his laboratory : the success
- surpassed our expectations, considering the small capa-
eity of this furnace. The detailed description of tiis
operation seems to us to be the best method of exprains
ing its object, since it tends to cstablish the possibility of
its execution in the large way, and to form the busis of
this new art.

The wind-furnace, which was at our di-jo-al on t'is
occasion, is constructed of bricks; its firc-place v a

a’lfl e
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square space of 25 centimetres each interior side and 45
high, terminated below by a grate composed of square
bars, of 27 willimetres, and raised 25 centimetres above
the floor of the ash-hole. -

The fire-place is surmounted by an iron cover moving

upon hinges, and inclined backward about 25 degrees.
. The chimney which terminates the furnace is likewise
composed of bricks; it commences above the opening of
the cover or door; it forms a square, whose interior
measures 25 centimetres on each side, which narrows. to-
wards the top ; sa that at its extremity it measures no
more than twenty. This pipe rises, inclining agaiost the
wall, to thirteen decimetres in height. There it joins
a large chimney, raised about 15 metres, in which is
inserted a regulator, that plays when the furnace is in
action.

We had put before-hand in a Hessian crucible (15 cen-
timetres in height and 8 in diameter), 367 grammes of
small drawn iron nails and 245 grammes of a mixture of
carbonate of lime and baked clay: this crucible was
placed on its support in the middle of the grate.

At one of the angles of the bottom a small crucible of
Kaolin was placed, furnished with its cover, and inclosing
two of Wedgwood’s pyrometric pieces. We foresaw
that in"this position they would not receive the same de-
gree of heat as the crucible in the center ; but it was a

method of estimating not to be neglected.

When the fire was first lighted it. was kept at a mode-
rate heat, and the fusion was judged complete at the end
of an hour ; the vitreous part was withdrawn, and the
ingot was cast. One part of the matter remained con-
gealed in the crucible, because too much time was spent
in taking off the last portions of glass; perhaps also it re-
quired heating a quarter of an hour longer ; but the piece

by
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by its form and is grain left no doubt of a good fusion,
‘and a perfect conversion.

One of the two pyrometic pieces that were placed at
the angle of the furnace indicated !36 degrees, and the
other 140; from which Ave judged that the matter in the
large cruc:ble had received about 150 degrees of beat.

Peiret says in his memoir addressed to the Society of
Arts at Geneva, that cast-steel is judged intractable by
many smiths ; yet it is possible to werk it by attention
and address. .

M. Clouet’s cast-stcel reqaires precautions particularly
adapted to its nature, and the specimen proves that it is
capable of being forged ; in this state, although its gruin be
not improved by tempering, it will bear a comparison with
the English cast-steel. We likewise had a small piece of
irou forged, produced by fusion in a wind-furnace ; the
grain of its fracture, atter having been forged, fally con.
firmed the judgmeut we bad formed from nts appearance
when ecaust.

‘T'be ingots presented almost always in their fracture
little cavities, which it might be supposed would produce
defects at the forge ; but as they are clean, and free from
all foreign matter, they are no impediment whatever to
the rc-union of all the parts. It is, besiles, easy to pre-
vent this accident, by causing it to cool more slowly in
¢he ingot-mould ; all which will naturally take place
when the operation is performed oa larger masses,

We must not omit to mention, that this steel, when
forged in bars, is in the state that Kinman describes as
one of the characters of cast.steel. Its specific weight is
to that of the finest steel not cast, as 7.717 to 7.79.

. Howeves convincing these results may be, they would
still be unsatisfactory if we could not shew that thix steel
in the hands of a good workman iz capable of making as

VoL. X1.—Szconp SERIES. T good
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good instrurents as that of the English ; and we havd.
the satisfaction of heing able to offer this farther proof of
the utility of M. Clouet’s discovery.

- A small bar of iron, produced at the casting-furnace at
thé Conservatory’s dépot of machines, was remitted by
M. Mollard to M. Lepetitwalle in the Faubourg Antoine,
He made three razors from it, two without any prepara-
tion ; the third, taken from the same bar, was cleared of
the little spots, cracks, or fissures, that are discoverable
on the surface and the edge ; the Jatter, he declared, was
fobricated with the greatest ease, awing to tbe good
quality of the material, that it would bear a comparison
with the finest English steel, and that all the three were
excellent.

4 We have hitherto confined ourselves to the exami.
nation of processes and products, that have more parti-
cularly atwracted the attention of government; but we
cannot terminate this report, without describing, in a
few words, the theoretical truths that result from them.

It is known that iron does not become steel but by
taking up about 0.2013 of its weight of carbon ; and as
it exists there only in the state of carbonic acid, this
acid must therefore be decomposed. This is a very im-
portant phenomenon, which the observation of M. Clouet
adds to the proofs of the doctrine of the French chemists,

But how is this decomposition effected # It evidently
resulis from the eventual or predisposing affinity that a
portion of the iron exercises on the oxygen of the acid,
at the same time that the remainder of the irgon tends to
wnite with the carbon; and the concurrence of  these
forces effect a separation, which would not take place by
simple affinity only. In this operation also, the vitreous
flux is always charged with oxyd of iron ; its-presence ig
discoverable by a very deep green colouy.

-Hence
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" Hence perhaps it may be inferred, that this indispen-
.sible oxydation of a portion of iren occasions a loss in
the product, whichi is of so much the greater importance
as none but iron of the beést quality should be used in this
operation. This consideration induced ys to direct our
attention to this loss, for the purpose of estimating its
probable extent. In the experiment made with a wind-
furpace the loss was not quite one-twelfth part; in ano-
ther experiment, made with the forge of the Mineralogi-
cal School, under the inspection of M. Vauquelin, of
428 grammes of iron, only 19 were lost, which is less
than a twenty-second part. But this loss is of no conse«
quence, since it will be amply compensated by the in-
creased value of the rest of the material, and since, in-
stead of augmenting, it will rather be diminished in opes
rations on a larger scale; for it is evident, that it is for
the most part produced by an accidental scorification
and always more in proportion to the surface than to the
mass.

It now only remains for us to point out in this process,
in what respect iv appears to us to be superior to those
until now in use, for the conversion of iron into steel.
It is known that the grand difficulty lies in making it
combine with the proper dose of carbon—if too little, the
steel is soft, and if too great the steel is super-saturated
almost to the state of cast-iron, and is equally intractable.
Might not the quantity in this case be determined by the
concurrence even of the forces of affinity which effect the
decomposition of the carbonic acid? the degree of sa-
turation would then be always the same, and the product
uniferm.

Tg %dm'on
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Conclusion.

In consequence of these reflections, and the facts re-
lated in this report, we eonclude :

That the observations of M. Clouet on the dlﬂ'evem
states of iron diffuse a new light on the wnethed of treat-
ing this metal.

" That the immediate conversion of soft iron into casts
steel, without baving recoure to charcoal, and by the
decomposition of carbonic acid, is a discovery as im-
portant to the advancement of the theory of chemical
affinities, as it is valuable for the augmentation of national -
industry.

That by the labours of M. Clouet the processes of this
new art are already so satistuctorily determined as to
leave no doubt of their success in a Jarge undestaking.

That the steel produced by them, when forged, has all
the external characters; appearance, and intrinsic quali-
ties of the English cast-steel ; that it will serve for the
same purposes, and may be introduced into commerce in
competition with it without fear of a disadvantageous
comparison.

That it is desirable, in order to sceure and extend the
fruits of this discovery, that government should order
fifteen or twenty myriagrammes of this steel to be mada,
and the value and actual price would be equivalent to tbe
expeise.

That by intrusting te M. Clouet the dlrectlon of the
infant foundries would be to insure their success.

And, lastly, that M. Clouct’s liberal and unreserved
communication of this discovery entitles him both to the
gratitude of his fellow citizeus and to a national reward.

L . Facts
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Fucts relating to the History of Prussiutes. By M.Prousr.
(Continued from Page 59.)
Black Oxyd an Element of Prussian Blue.

‘VVE have demonstrated that this oxyd, in an inva-
riable proportion, is a principle essential to the consti-
tution of triple prussiate; but a circumstance worthy of
attention is, that this same oxyd will follow the prussic
acid from one combination to another, without changing its
state ; that it will pass from prussiate to prussiate, return-.
ing from the last to the first, circulating as it were even
through mediums the most oxydating, without losing by
that means the state of an oxyd at the minimum. This
appears to me to be a fact in the history of prussiates hi-
therto unknown.

- If then it be true that, without the concurrence of black
oxyd, the prussiate of potash would not be yellow, nor

-erystallisable, nor capable of yielding a. blue with iron,
-we may with equal confidence affirm that Prussian blue
cannot be formed without the intervention of tbis oxyd ;
and, indeed, whenever Prussian blue is made with a'so-
lution of red oxyd and triple prussiate of potash, the
- black oxyd from this salt passes, together with its acid,
.into the new combination ; whence it follows, that this
oxyd, being an element of prussiate of potash, after-
wards becomes an element of the Prussian blue, and even,
-as we shall presently see, of all other metallic prussiates
- that are made with this salt.

This bluck oxyd is so intimately combined with the
Prysiian blue, and is so well defended by the prussic acid
from all ulterior super.oxydation, that it is always.found
in this blue in the same state as it had beeun before in %e
triple prussiste. I can farther say, that if a. blue be

made
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made with this prussiate and the green sulphate, the oxyd
of the latter will rise, as is well known, to its maximum,
in proportion as the blue colour increases by the action
of the air; but will it be the same with the black oxyd
that passés, together with the acid, into the Prussian blue?
Certainly not ; for this oxyd does not lose the property it
had, in the prussiate of potash, of remaining at the mi-
pimpm ; that is to say, that if, during the exposure to
she aiy, the base of the green sulphate, and consequently
that ef the white prussiate, rises from 0,28 to 0,48, the
black oxyd, whick is inseparablc fram the ‘prussic acid,

will nat pastake of this super-oxidation, but will remain
juveriably at 0,98,

Not. esly the atmosphere, whxch raises with so much
facility the exydatian. of the bases of the sulphate, mu-
riate, and white prussiate, loses all its activity when op-
posed to the black oxyd in question, bat neither the ap-
plicatian of boiling nitric acid nor oxygenated muriatic
acid will raise the oxydation of the latter. These acids

-anay indeed destroy some Prussian blue, and reduce it

even to red oxvd ; but, so long as any blue remains to

-destray, it will retain its black oxyd to the last entinly
-im its primitive state.

" I the red oxyd be treated with prussic acid not any

.sort of combination will take place, which agrees with

- prussiate of potash, shoald not produce Prussiag blue, -

an. ohservation of Scheele’s; but if the black oxyd be
used, a greenish prussiate will be obtained, which the air
converts into a perfect blue. The black oxyd therefore
certainly enters into the composition of Prussian blue. If

- this oxyd were not necessary to it, or if the red oxyd were

capable of serving exclusively as a base to Prussian blue,
there is no reason why this oxyd treated with prussie
id, or even a solution of this oxyd mixed with simple

1 have
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I have remarked above, that the affinity of the prussié
«acid for this dose of black oxvd, which renders it fit for
producing triple prussiate, may be powerful enough to
prevent it from being acted upon as all oxyds are when
combingd with acids in general. '

Indeed, it appears to me that this inference may B8
drawn from the following experiment.

Pour into 8 bottle, hydrosulphuret of potash eport
Prussign blue, and keep the mixture well corked ; at theé
end of a few days; the hydrosulphuret is converted into
triple prussigtg, and the red oxyd of the Prussian blae
changes into blatk hydrosulphuret; whenece we see that
although the red oxvd is affected like all others when
they are united with gcids, and exposed to the action of
Nydrosalphuret, yet it is not the same with the black
oxyd, which, as we have before frequently repeaved;
passes from the triple prussiate of potash into Prussiad
blue. This oxyd keeps itself distinct from the red oxyd;
and is never susceptible of the changes to which the lattes
is subject, and which is the base of Prussisn blue.

Hydrosylphureted water brings the Prussian blue to the
state of white prussiate, as it does the red sulphate to
that of green sulphate. This is a fact that I have already
published in my former memoir ; and the power of this
re-agent never passes beyond these limits; but the hydrol
sulphuret of potash totally changes the red and greén
sulphatey into black hydrosulphureted oxyd. Why does
not the action of the bhydrosulphuret extend to the black
oxyd in question? It must be, that a singular affinity
(of which, I believe, there are few examples in chemiftry)
gives to the pruyssic acid; which is in so many respects the
weakest of acids, the property of protecting this oxyd
agaiust the aetion of the alkaline hydrosulphurets,

All metallic solutions which produce prussiates with
' triple
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triple prussiate of potash, are undoubtedly affected in
the same manner as those of iron.

Fhe prussiates that result from them will preserve in
its original state the black oxyd which the prussic acid
carries with it ; but it is now time to relate the principal
experiment, -which demonstrates that the prussian blue
is a triple salt, and that the black oxyd, which has passed
from the triple prussiate of potash into the piussian blue,
may again be returned from the prussign blue into the
potash, without losing for an instaot its quality of an
oxyd at the minimum.

This experiment I can say, by whatsoever means it is
done, presents a clear idea of the pature of the triple
prussiate of potash,

Take, for example, a Prussian blue that has bee-x
fully subjected to the action of the atmosphere or the
most oxydizing acids. Apply pure potash to it, and a
lessive may be extracted that will yield only triple prus.
siate ; that is to say, a combination, in which we shall
find the prussic acid constantly associated with the ordi-
nary dose of black oxyd. If this prussiate be really such
as I stated it to be, and if the reader can believe it, ha
will not object to this new point of theory, which states
that prussiates, whether white or blue, are treble combi-
nations, as well as the prussiate of potash used in their
formation.

I treated some prussiate of manganese with potash ; the
result from it was crystallizable triple prussiate of potash,
which was yellow, and furnished with all its black oxyd.
Therefore, this prussiate of manganese is also a combi-
nation trebled by the black oxyd. The prussiate of cop.
per, which is the colour of red lead, is undoubtedly an-
other treble combination ; for the simple prussiate of cop-

Y por is yellow.
; Scheele
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Scheele assures us that other oxyds have also the pro- -
perty of trebling the simple prussiate of potash ; and it
appears to me that a course of interesting résearches may
be undertaken, which will possibly lead to the discovery
of some colour as valuable as the Prussian blue ; and in
short we may farther conclude, from what has been
shewn, that there is no such thing as simple prussiate of
iron, a species of combination of which other metals are
anevertheless susceptible, as we shall soon see.

Distillation of Prussian Blue.

This prussiate when exposed to an elevated tempera-
ture is destroyed ; the products of the operation confirm
the theory that Berthollet has given us respecting the
nature of prussic acid. We obtain some acid that has
escaped destruction, some carbonate of ammonia, a little
free carbonic acid, and gaseous oxyd in 'abundance ; an
ounce of the blue of commerce, of a good quality, yields
a little more than two pints and a half of this gas, and
carbonic acid completes the three pints. The water of
the pneumatic tub contains a little prussic acid fixed by
ammonia.

It is well known that this prussiate has similar properties
with that of simple potash; it will not produce a blue
with solutions of red oxyd, yet it will afford it with thase
of an oxyd at the mimimum, becauyse it forms at the same
. time a triple or blueing prussiate. '

The residue weighs five drams fifty-two grains, is per-
fectly black, and very attractable by the magnet. It is
a pyrophorus that inflames rapidly, After it has been
kept in a bottle badly corked, so long as not to light of
itself, if it be moistened with nitric acid at 40 degrees,
it burns with much vivacity ; and I am inclined to believe

Vor. XI.—S;coND SERIES. U that
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that in tfus combustion the j ;ron burns together with the
charcoal.

'If the Prussian blue contain no alum, the residue will
be composed of charcoal and iron only.

Muriatic acid disengages from it that aromatic h) dra-

en with the greatest facility which indicates the presence

of iron comb\ned with charcoal as in steel. The re-
mainder is pure charcoal, which is ane of the elementg
of the destroyed acid. The two others, hydregen and,
azote, produce ammonia. As for the carbonic acid and
gaseous oxyd, it is equally evident that they are the two
major and minor oxydations of charcoal, furnished by the
oxygen of the two oxyds, which we have discovered in
the Prussian blue.
- This decomposition is obtained at such a moderate
heat, that it appears to me a convenient mode of obtain-
ing gaseous oxyd. - There is not the least foundatlon for
supposing that oil is present in it ; and it is surprising
to see that, in the course of a destruction in which char-
coal and hvdrocen abound, there should not be a particle

of these combustibles so constituted as to be capable of

producmg oil,

The oily and aromatic character which the hydrogen
takes durlng the dissolation of the residue, also demon-
strates that @ very elevated temperature is not requisite
for the combination of iron with charcoal. The charcoal
of blood, which is obtained by a much less heat, likewise
contains iron in a carburated state ; fgr with muriatic acid
it yields odorant hydrogen. B -

Distillation of triple Prussigte of Potgsh.

This salt loses 0,10 of water, and its colour at the same (
time, for it becomes white. It does not begin to soften
until it is at a red heat. Some chemists have fancicd
thae



1

Faets velating to the History of Prussiates. 141

that they have found in its roasting, or in its fuslon, 4
method of separating the oxyd from it; but the follow-
ing results will shew that these processes lead to nothing
useful.

When this salt enters into fuston, a little prussic acid
escapes, which is taken up by the ammonia that fornis at
the same time. This is succeeded by a cloudy vapour,
which condenses in flowers in the neck of the retort, but
is not produced when the fusion is completéd. This sub-
limate on examination is found to bave the alkalite and
bitter savour of simple prussiate.

Alcohol dissolves a part of it, and that which is sepa-
rated is triple prussiate unaltered ; that is to say, that this
produces Prussian bloe, with solutions of red oxyd,
which the other does not.

If a lighted candle be applied to the mouth of the -
retort, the prussic acid only burns; aud the carbonic acid
that proceeds from its combustion forms, with the am-
monia, crystals of carbonate, which condense in the neck
a few lines below the flame. We will now proceed to
the examination of the melted prussiate.

The mass resembles melted sea-salt ; it is ash-coloured,
and strongly attracts moisture,

It has no longer the mild taste of triple prusmate, but
an alkaline savour perfumed with the bitterness of noyaa,
supplies its place. This savour indicates at once that
there is simple prussiate of potash contained in this re-
sidue. A few drops of acid disengage a gas that does
not appertain to this prussiate, and which shews that the
carbonate of potash is also present in it.

Lastly, this mass, when dissolved, deposnts a black
powder, which is micaceous and very brilliant, It is
collected by filtering, and is a mixture of charcoal, pure
ivon, and a little sulphuret of iron, This latter is an

Uz accidental
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accidental product ; its sulphur proceeds from the de-
composition of sulphate of potasly, from which it is diff-
cult to purify the triple prussiate. This powder is at-
tractable by the magnet. A weak acid disengages first
some sulphureted hydrogen, then the aromatic hydrogen,
and lastly nothing but charcoal powder remains.

Examination of the Solution of the Residue. ~ ~

Mixed in a moderate quantity with alcohol at 25 de-
grees, it immediately forms a brilliant pearly snow,
which is collected by ‘the filter. When dissolved and
crystallized, it affords yellowish crystals, which are sweet,
and with muriatic acid furnishes prussic acid and white
prussiate. ‘This is the prussiate purified from oxyd that
M. Richter has proposed.

The alcoholic solution, distilled almost to dryness,
is afterwards covered with alcohol at 30 degrees, which
then dissolves one portion, and the other remains at the
bottom. This, on examination, is found to be carbonate
of potash, with a residue of triple prussiate.. The new
selution distilled affords simple prussiate, which is dis-
coverable by its savour, and has the property of not
producing a blue with solutions of red oxyd. These
are the products of the fusion of triple prussiate of

~ potash.

‘CONSEQUENCES.

The triple prussiate cannot sustain an elevated tem-.
perature, without being simplified in its composition. It
is freed from the black oxyd, and is converted into simple
prussiate ; but it may also be reduced to something more
simple, as we shall see farther on: then it leaves in its -
place potash, and the usual remains of the prussic acid,
which are ammohia and charcoal. © A part of the latter

) " serves
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-gerves to disoxydize the black oxyd, to reduce it to iron,

and form carbonic acid.

During these changes, a part of the triple and simple
prussiates gradually disappear, in proportion, no doubt,
to the carbonate. But it must be understood that, at a
continued high temperature, in vessels capable of sustain-
ing it, these prussiates would in the end be reduced to
the two binary combinations, ammonia and carbonic acid,
and to potash, iron, and some remains of charcoal, that
the oxygen of the iron and of the moisture could not
acidify.

Stmple Prussiate of Potash.

This is obtained by saturating, according to Scheele’s
method, some potash with prussic gas, disengaged from
prussiates of potash or of mercury; but it is more ex-
peditious to keep alcohol upon a concentrated lessive of
animal charcoal. It is shaken from time to time; and the
progress of the solution is discoverable by the alkaline
and bitter taste of the alcohol. The lessives of the char-
coal from blood or leather are rarely exempt from a little
hydrosulphuret, because the sulphate that contaminates
the prussiates forms sulphur, which passes into the alco-
holic solution ; but the charcoal also contributes to it, for
I have prepared lessives with charcoal of blood .and very
pure carbonate of potash ; and I have nevertheless found
hydrosulphuret, although in a less quantity. . It must not
be forgotten that sulphur already exists in the ammoniacal
products of blood. It appears even that it has the pro-
_perty, like phosphorus, of fixing in the charcoal, but not
in the iron that it contains; for the aromatic hydrogen,
we before mentioned, leaves no reason for supposing the
presence of sulphur by the smell.

The
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The simple prussiate i¥ easily known by its two-fold
alkaline and bitter savour, and by the aroura, with which
it strongly perfumes the mouth. It precipitates the so-
lution of copper in yellow, and will not produce a blue
with that of the red oxyd, but it precipitates them in
an ocrcous yellow, as it would a pure alkali *. In short,
it affords a blue with an ordinary solution of sulphate of
iron, because it constitites at first triple prussiate, and
afterwards gives prussiate of iron white or blue. If the
prussiate be black, it is because the alkaline hvdrosul-
phuret introduces into it some hydrosulphureted oxvd ;
but it is freed from it by some drops of acid, and only
the prussiate of iron remains. The simple prussiate does
not keep well, unless in a closed vessel. Scheele has
shewn that carbonic acid is sufficient for separating the
potash, so weak are its affinities ; when the black oxyd is
not united with it, though concentrated, it will not crys-
tallize, but forms into a mass, in wbich, however, some
saline leaves are distinguishable.

This prussiate is the proof-liquor propased by Scheele.
Its' utility in analysis must be very limited, since all so-
Iutions in which iron is at the mazimum (and this is
mostly the case) are not, as he has himselt declared, at all
affected by this re-active. .To employ it usefully, a por-
tion of the oxyd of the solutions must be brought back
to the minimum ; and this cannot always be done easily,
nor without the risk of augmenting the difficulties of the
operation.

* Jn a Memoire on the Sione of Sigena, T have stated this anion ss
possible ; Lut it is an error. 1 was deceived by a sulphate of iron that
X had superoxydized by nitric acid, and which retined notwithsiand-
ing a remnainder of black oxyd. Scheele, therefore, whom I contra-
digied cn this point, was better informed than wiyself.

Its
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Its Decomposttion.

‘The heat of the ebullition causes the aqueous salution
of this pryssiate to abandon a part of its acid; which
sufficiently demonstrates that this combination is neither
solid nor te be compared with any of those that form the
oxygen acids. It froths continually, and has even some-
thing soapv in its compusition. A lighted candle applied
to the mouth of the retort burns this portion of the acid ;
but the loss ends not there: the acid which this salt re-
tains most strongly, by means of the potash that begins to
predominate, is gradually destroved by the heat, which -
converts it into ammonia and carbonic acid. At any
period ef the, ebullition, carbonate of ammonia mixed
with a little prussic acid is always found init; and at
last, when the water begins to fail, this carbonate con-
degses in needles within the neck of the retort.

If the water be renewed in order to continue the ebul-
fition, these same products are found in the water of the
recipient. But after four or five successive distillations,,
performed in the same manner, they are no longer per-
ceptible, although the saline residue still evidently con-
tains prusaic’ acid. .

It is then treated with alcohol ; one part is dissolved,
and the other is. not in the least affected. Prussiate of
potash s in fact present in the alcoholic liquor, but the
salt that resists its action is nothing but carbonate of
potash. '

The two following experiments were made in order to
place beyond a doubt the destruction of simple prussiate
by the heat of ebullition only.

This prussiate does not render turbid the muriate of
Jime ; but that which has been sabjected to a long ebul.
kition, precipitates calcareous carbonate in abundance.

There
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‘There is then a transformation of prussiate into carbonate -

of potash. '
Two measures of prussiate, the one altered by long

cbullition, and the other entire, were employed to pre-

~ cipitate some ordinary sulpbate of iron.  They both

yielded some blue; but, after the (layrvage) addition
of alittle acid, that of the first measure was three times
less in bulk than the second.

If some simple prussiate dried be heated to redness, it
produces carbonate of ammonia, fouled by an oily vapour,
which has the character of that of hartshorn. The saline
mass dissolved leaves some charcoal, and also carbonate
of potash mixed with a little of the prussxate not
decomposed,

CONSEQUENCES,

All these results undoubtedly authorise the conclusion,
that simple prussiate of potash is, as Scheele has already
discovered, a fragile combination, the principles of which
easily separate, like all others that are complex. We
sce, indeed, that a part of the acid separates from the
potash by the single force of dilatation, while the other,
subjected for a longer time to the re-action of caloric, is
destroyed and changed into ammonia and carbonic acid,
We will now procéed to the application.

" Tt is a fact that the triple prussiate of potash undergoes
po “alteration whatever from reiterated ebullition. The
leys that are employed in the fabrication of prussian blue
contain, as we shall see presently, triple prussiate and
simple prussiate, but there is not any ammoniacal salt. In-
decd, the great excess of earbonate which they also hold

- would expel it ; and" in fact the ammonia evaporates du-

ring the cbullition. Whence comes this ammonia then,
if it is not from the decomposition of the simple prussiate ?
' It
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e may then be concluded that the boiling of the lessives,
br their concentration, exposes them to waste by the de-
struction of this same prussiate, which ought to be pre«
served ; and as the carbonate of potash is also one of the
principal results of this destruction, it adds to that which
is already present.

Curaudeau 13 well acquamted with the waste that boils
ing the lessives occasions, and he very completely pre-
vents the effects, by addinz to them a little sulphate of
iron. This is according to a principle of Scheele’s,
who has stated that simple prussiate changes into tri-
ple prussiate as soon as it is combined with a por-
tion of black oxyd, and is defended by that from de-
composition.

As to the products from the destruction of prussiate by
inelting or ebullition, they certainly contain nothing ex-
traordinary, since it is sufficient to be acquainted with
tke nature of prussic acid to foresee them ; but it is not
thus with the catbbnic acid that appears dm‘mg orie of
these destrattioris. For whence comes the oxygen, thich,
daring the ebullition of the aqueous ptussiate, acidulates
the charcoul of the prussic acid? Kither this oxygen
will be, like hydrogen, azote, and charcoal, one of the
tesults of the destroyed prussic acid, or we must sappbse
that there is a decomposition of water. It is not yet
time, I think, to decide between these two opinioris ; but,
whilst waiting for new discoveries, [ shall observe that,
if we reflect on the circumstances that accompany the
production of the prussie acid, we shall more willingly
adopt the opinion that Berthollet holds than any other
hypothesis possible. He says, ¢ It appears difficult to
me to suppose the existence of oxygen in a substance
that contains elements which are disposed to form parti-

YoL: X1.—SEcoND SERIES. X cular
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cular combinations with it, such as hydrogen and carbon,
and which will sustain a sufficient degree of heat without.
being decomposed.” Indeed, to admit that this acid is
an oxygenated product, we must suppose that such acid
is capable of contending for the oxygen with the char-
coal that envelopes it in all parts; and we must at least '
place it at the head, T will not say of acids, but of oxyds
that are known to be the most difficult to reduce.

TO BE CONCLUDED IN OUR NEXT.

Inteligence relating to Arts, Manufactures, ¥e.

{Authentic Communications for this Dcpcrlmml of our Work will be
thankfully received.)

Process of Distillation.

THE following is, we believe, a more complete ac-
count of the process of distillation than bas ever been be-
fore published, and we have therefore been induced to
“insert it. It is extracted from the Appendix of the Fifth
Report of the Commissioners of Inquiry into-the Fees,
Gratuities, Perquisites, and Emoluments, received in the
Public Offices in Ireland, and is the deposition of James
Forbes, Esq. of Dublin, who was concerned for many
years in a large distillery. Printed by order of the
House of Commons.

L emmeti—

¢ The corn is first ground, then mashed with water,
and the worts, after being cooled, are set for fermenta-
tion, to promote which a quantity of barm is added to
them, and they become wash ; the wash is then passed
" ) through
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through the still, and makes singlings, and these being
again passed through the still, produce spirits ; the latter
part of this running being weak, is called feints ; when
singlings are put into the still a small quantity of soap is.
added, to prevent the still from running foul ; a desert-
spoonful of vitriol, well mixed with oil, is put into a
-puncheon of spirits, to make them shew a bead when re-
duced with water : this is only done with spirits intended
for home consumption,. and no vitriol is used in any
other part of the process. In this distillery the former
practice was to' usc about one-fourth part of malt, and

the remainder a mixture of ground oats, and barley, and .

oatmeal ; latterly the custom has been to use only as much
as would prevent the kieve (mash-vat) from setting. He
had found that malt alone produced a greater quantity of
spirits than the mixture of malt and raw corn of the same
quality with that of which the malt had been made. He
generally put from 50 to 54 gallons of water to every
barrel of corn of twelve stone (14lb. to the store). Each
brewing was divided into three mashings, nearly equal :
the produce of the two first was put into the fermenting
backs, and the produce of the last, which was small
worts, was put into the copper for the purpose of being
heated, and used as water to the next dav's brewing,
when as much water was added as would make, with the
small worts of that brewing, 54 gallons to each barrel of
corn. The kieves were 5o tabulated that he always knew
the quantity of worts which would eome off at each
mashing. Their strength he ascertained by Saunder’s
saccharometer, and at the above proportions he obtained
from a mixture of the two first worts, an increase of
gravity from 20 pounds to 22 pounds per barrel, of 36
gallons, above water-proof, at a temperature of about 88.

X2 ‘ The

.
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The small worts gained at the same temperature about
gix pounds. The grain, after the last worts were off,
retained nearly the same bulk as when put into the kieve;
the whole of the grain was put in at the first mashing;
he never knew any grain to be added to the second
mashing. The worts of the first and second mashings
were run through the mash-kieve into the under-back, in
which state they were usually found to correspond with
the computation made in the ma ‘. kieve and under back,
in the latter of which a correct gnage mlght be taken of
them. He usually commenced brewing atsix o’clock in
the morning : the first worts were run off into the under- ’
backs, and required from an hour to an hour and § halfl
to be forced up'into the cooler ; the second worts came off
at the end of two houra from the dlscharge of the first,
and required about the same tlme to pass into the coolers.
The small worts were genﬂall) run off late at mght and
being then, or early on the following morning, put into
the copper to be used for the next brewing, were seldom
abewn on the coolers. 'He thml\s that any decrease of the
worts by evaporatlon whllst on the (.oolers must have
been very inconsiderable ; and that a correct guage of
the worts might be taken in the coolers as well as in the
underbacks. The quantity of wash in the backs was
found to be nearly correspondent with that of the strong
waters which had been on the kieve and in the cooler.
The fermentation of the worts was produced by means of
yeast, and was in general so contrived as to be appa,-
tently kept up for' the full time allowed by law (six .
days) he has, however, usually had his wash ready for
the still in twenty-four hours from the time in which it
was set. Backs are renewed in two ways; either by ad-
dmons made to them from other backs in the distillery,

' ' each
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ctach supplying a certain portion of wash to the baek
which is next before it in the order of fermentation, while
the newest and least-fermented wash is replenished by
worts, or when the fermentation is down by an intire
substitution of worts. He has ordinarily in course of
work charged a 500 gallon still with wash, and run it off
in from twenty to twenty-three minutes: he has seen a
1000 gallon still charged and worked off in twenty-eight
or thirty minutes. He understands that it is now the
practice of some distillers to heat the wash nearly to the
state of boiling before the still is charged with it, by
which means he believes the process to be accelerated by
three or four minutes. He has seen a 1000 gallon still
charged with singlings, and worked off in from forty to
fifty minutes, and thinks a 500 gallon still requires nearly
an equal time. Feints from pot-ale (the name given to
completely fermented wash) usually are run off in from
six to seven minutes ; making allowance for every delay,
about six charges of spirits may be run off from a still
of 500 gallons content, each charge estimated at 150
gallons. The feints were always put back into the pot-
ale receiver ; 20 gallons of feints is the usual quantity
run from a 500 gallon still charged with singlings ; he
thinks there is more spirit extracted from feints than from
pot-ale ; there was no delay between one charge of pot-
ale and another, or between one of singlings and'ano-
ther ; the still could be cleansed in less than & minute: ,
it very rarely occurred that the ordinary accidents which
happened to the still delayed the work to any consideray
ble degree. The still is never charged with wash beyopd
about seven-eighths of the still, nor with singlings be.
yond about four-ffths, exclusive of the head. The esti~
mated produce (according to which the duty may be
' charged)

.f'
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charged) is one gallan of singlings from three gallons of
wash, and one gallon of spirits from three gallons of
singlings, bat it is very frequently somewhat more. Pre-
vious to the regulation (of Kxcise) which took place in
June 1806, from a still of §40 gallons, which is charged
with 2075 gallons of spiriss weckly, he has frequently
drawn 5300 gallons in one week, and thinks 5000 gallons
to be a fair average. He usually made spirits aboat 14
. per cent. above proof, by Saunders’ hydrometer. Spirits
exported by him from 12 to 14 per cent. above proof, by
Saunders and Hyatt’s hydrometer, were charged in Lon-
don at from 24 to 26 gallons per cent. Before be sent
them to'the Custom-House for exportation he either re-
duced them with water, or drew them at that strength
from the still. To every six gallons of strong spirits one
gallon of water was added in the distillery, which re-
duced them to the strength usual for exportation. The
reduced spirits are permitted to the king’s warehouses,
and the distiller given a credit for a decrease of stock
equal to the quantity so permitted ; by these means he
bas one gallon of private spirits to dispose of for every
" gallon of water mixed with the spirits exported ; besides
this, the distiller draws back the allowance given in lien
of the malt duty on every gallon of water added : when
be warehoused spirits with the intentiop of afterwards _
“using them for home consumption, he left them at their
full strength.

Lig
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List of Patents for Inventions, &c.
' (Continued from Page 80.)

J ose?H Bowver, of Kidderminster, in the county of
Worcester, Carpet-manufacturer ; for a method of work-
ing or manufacturing carpeting for carpets and carpet-
rugs not heretofore used. Dated May 29, 1807.

Joun Brown, of the parish of Saint Andrew Hub-
bard, in the city of London, Stationer; for certain im-
provements in the construction of a press for printing
hooks and other articies, part of which may be applied
to presses now in common use. Dated June 2, 1807.

Joun BywATER, of the town and county of the town
of Nottingham ; for certain improvements in the con-
struction of windlasses for weighing the anchors of ships
and navigable vessels, and various other purposes.
Dated June 6, 1307.

ArcaN Pocrrock, of Paisley, North Britain, at pre-
sent residing in London, Merchant ; for a stove of a new
construction, and various improvements applicable to
stoves, grates, and fire-places. Dated June 11, 1807. .

Heney MaubsLay, of Margaret-street, Cavendishe
square, in the county of Middlesex, Engineer ; for ime
provements in the construction of steam-engines.
Dated June 13, 1807.

Francis PLowDeN, of Essex-street, Strand, in the
county of Middlesex, Esq.; for a safe and sure method
of preserving, for an extraordinary length of time, at sea
and on land, butchers meat, animal and other comestible
substances, in a sweet, palatable, and nutritious state,
without acid, salt, or ¢rving; the preservation of which
apthartie viands he conceives wil be of great public
utility., Dated June 13, 1807.

Jonw
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Joun Sveps, of Rotherhithe Wall; in the county of
Surrey, Coinpass-maker; for certain improvements in
the construction of a machine for making rope or cordage,
either shroud or cable laid, and in the mode of manutfac-
- turing the same. Dated June 16, 1807.

RoBERT BarLow, of Spring Gardens, in the county
of Middlesex, Chemist and Medical Electrician ; -for cer-
tain oriental, aromatie, chemical compositions or com-
pounds, to be made and moulded -into various formsy
~ shapes, and ornamental devices, as amulets in butterflies,
birds, shells, and animals, and to be worn as an orna-
mental part of dress by ladies and gentlemen, as rings,
broaches, . lockets, pins, combs, bandaus, and other orna-
ments ; which oriental, aromatic, chemical composition
_ he denominates ‘¢ Ebenbosamic and Ebengavui-Bosamie
. Composition or Compounds, or Aromatic variegated ar-
* tificial Marbles and Stones, opaque and transparem.
Dated June 16, 1807.

WiLLiam ATKIns, of the city of Norwnch Shawl-.
“inanufacturer ; for certain improvements in the construc-
_ tion of a loom for weaving borders or stripes, or different
‘ colours, on shawls or any godds made of cotton, siik,
) l/'me'n, or worsted, or any otber mixture of the same.
Dated June 16, 1807. -
~ Joun PaLMER, of Enon Cottage, Shrewsbury, in the
county of SaJop ; for a method of constructing and erest-
ing Bridges. Dated June 26, 1807. :
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Apectfication of the Patent granted to Joun Prosser, of
Back Hill, Hatton Garden, in the Parish of St. Andrew
Holborn, in the County of Middlesex, Smith; for vari-
ous Improvements upon Smoke or Air Jacks.

Dated October $0, 1806,

With a Plate.

v
F O all to whom these presents shall come, &c.

Now kNow YE, that in compliance with the said proviso,
‘T the said John Prosser do herebv declare that my said
invention, or new invented improvements upon smoke
or air jacks, is and are described in the annexed drawings
and descriptions thereof, and that they are as follows ;
that is to say : The first improvement consists in making
the box, case or bady of the fingle smoke or air jack to
extend to the whole length from or near the centre of the
inside of the chimney to the outside or breast thereof, and
inclosing the spindle, and terminating at or near the chain
wheel, as represented by Fig. 1, (Plate VII.) The second
improvement consists in raising the said spindle aud chain
VoL, XI.—~SEcoND SERIES, Y wheel,

/
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wheel, in a slanting direction, above the centre of the
worm ; by which the oil flows above the top carriage of
the worm, without the assistance of pipes or tubes, the
box, case or body being one entire piece, (except the
top, which is screwed or fastened on to remove at pleasure,)
continued from or near the centre of the flue to the out-
side of the breast of the chimney, by which the oil put in
the box, case, or body near the chain wheel runs round,
and inclgses the whole work, as contained in Fig. 1. The
third improvement consists in making the chain wheel of
brass or iran instead of wood, and of placing in the groove
or space, in which the chain or chains runs or run, tags
and holes, thereby effectually preveyting the chain ar
chains from slipping.

Fig. 2 represents the two patterns or moulds from which
the irixproved chain wheel is'cast four of which screwed
together upon t the spindle, with a nut at the end of the
spindle, forms a wheel for two chains.

-Fig. 3 is a representation of the contents or machmery
as intended for inclosure in Fig. 1. 4 the worm on which
the fly a acts; which fly may be made in the usual way,
with four, five, or six fans, and the worm may be of 3
single or double thread. ¢ the top carriage, in which the -
worm runs. d the bottom carriage and steel step. ¢ the
plate in which ¢ and d are fixed. f the steel step in which
the pivot of the spindle of the worm wheel runs. ga
screw which fastens the plate ¢ to the hox, case, or body.
k a steady pin at the bottomn of plate e. 7 the worm wheel,
k k two friction wheels, working in /, a small frame,
which frame drops into the improved box, case, or body

_atm. n, the chain wheel.

rm 4, the improved box, case or body, applied to
a jack, which works both vertically and horizontally :
this box or body may include the whole work except-
phe cham \vheel n, and tbe small wheel with its spindle

and



upon Smoke or Avr Jacks. © 168

tind universal joint 6. Both the foregoing boxes, cases
or bodies; may be applied to the single or double jacks in
use by making them the size of the wheel, and omitting
the old frume and other superfluous parts; and working
the small wheel 0 in the upper part of the bevil gear
wheels; the tops of which are seen at p.

Fig. 5 represents the imptoved box, ease; or body ina
different form and way, which I call the compound and
skeleton air jack. Icall it compound, because it con-
tains variouswheels, pinions; or cranks, connected with the
first worm wheel, or the axle thereof, and continued any
length, as the situation of the chimney, flue, or place in
which it is intended to be fixed, may require. I call itskelea
ton, because the body may be made nearly assmall as¢we
inches wide, by from four to eight or twelve inches deep.
I call it an air jack, because, like the others, the air is more
the first moving power than the smoke. The fly in Fig.'5
isas at g, Fig. 1, and may be made to any size according
to the flue. & in Fig. 5 is the worm. ¢ the improved ske-
leton box. The advantages of this form of the box are
great, and are as follows: Suppose the jack is fixed in a
very small flue, or in the funnel of a ship’s stove ; then,
in the usual way, the body of the old jack almost fills up
the flue or funnel crossing it, being from nine to twelve
inches wide in the box, and thereby preventing the fly
from being easily taken up and down, aud greatly check.

_ing the draft; whereasin this it is the reverse ; tbe box,
case or body, being made as narrow as two inches,
a trifie more or less, and continued on from or near the
centre of the flue, through the breast of the chimoey to
the outside in any direction, either on the right or left
side, or in the centre of the fire-place, as the situation of
the chimney may require, and of any depth fram

. four to twelve inches, according as the diameter of

the wheels may requirs; and of any length, according
Y2 to

”~
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to the eptional number of wheels. The advantages will
farther appear in a double jack, which comes out in the
centre of the breast of the chimney, and extends to the
right and left hand ; as in the old way three bevil gear
wheels are required, but in this way one wheel only is
fixed in the middle of the spindle, as represented in Fig. 7,
which runs to the right and left, and working in and
with those in the narrow box, and will answer the end
of the three bevil gear wheels, placed in the old way;
and to each end of which may be added a chain wheel,
as at Fig. 4. '
Fig. 6 is a representation of the contents of Fig. 5.
d the worm wheel on its short axis e. f, another wheel,
with the teeth cut the contrary way to the last, and so on
alternately to any length or number of wheels which the
situation or the depth of the chimney may require. On the
axis of the last wheel g, on the outside of the breast of
the chimney, 1 place my chain wheel or wheels 4, as
shewn in Fig. 5, on the axle, as shewn in the wheel g,
Fig. 6, which maust be elevated above the line of the axis
of the other wheels, in order to admit the oil to rise and
cover the top carriage of the worm. 1 the said top car-
‘viage of the worm. X the lower carriage with the steel
step. I'the frame in which the whole wheels run ; which
frame drops in at the top of the box or body e, Fig. 5.
m a notch en each side of the box or body C, to admit
the axis of the last wheel g. 'When a pinion is required
on the axis or side of the first worm wheel d, for the in-
crease of power, the teeth of the following wheels may
be cut straight. All the boxes, cases or bodies, except
Fig. 1, above described, are shewn with their tops un-
covered ; but each of them are supplied with plate covers,
and screwed down or fastened to the boxes, cases or bodies,
by means of screws, screwed into the edge of the boxes,
cases or bodies, or other like fastenings ; and éach cover has

~
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- 3 small binge at or near the chain wheels on the outside of
the breast of the chimney, by which means oil, or any
substitute for oil, may be introduced, as occasion may re-
quire, without ascending the chimney.  The boxes,
cases, bodies or covers, are made of cast iron, or any
other metal, being first made in wood, wider at the top
than the bottom, in order to give ease to the founder in
moulding. Where and when cast iron ones cannot be
procured, then make them of sheet-iron, or copper, or
other proper metal.

In witness whereof, &c.

Specification of the Patent granted to CHARLEs RaNDomM
pE BERENGER, of Hart-street, Bloomsbury, in the County
of Middlesex, Artist; fora certain Animal Substance, and
Method of preparing and manufacturing the same, where-
by the said Substance becomes applicable as a Substitute for
Horse and other Hair, mow used for the stuffing of
Cushions, Mattresses§jCarriages, Scfas, Chairs, 8c. and
all other Purposes for which Flocks, 1 ool, or Hair are
now generally applied. Dated July 24, 1806.

TO all to whom these presents shall come, &c.
Now KkNow YE, that in compliance with the said proviso,
I the said Charles Random de Berenger do herchy decl.re
that the said invention, and the manner in which the same
is Lo be performed, is described in manner following ; that
is to say : The said article or substitute for horse hair is
manufactured of ‘the hair or coat of hogs (not of the
bristles or mane of the hog, but of the hair of its body im
general) ; long bair of large hogs is the best for the pur-
pose, but even that of pigs may be made use of. After
killing the hog, the hair is to be scraped off as at presens
it is ; then washed and cleansed, and throwa iuto lime

| water,
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water, whefe it mav remain from one to two days. Th‘dﬂg"!
the immerging in lime water is not absolutely necessaryy
it is nevertheless desirable, as thereby evety fleshy subs
stance is destroyed, and putrefaction completely pre-
vented. It is then washed in cold water, and twisted into
a cord of about the thickness of a goose quill, which cord
is forced into a tin, glass, or other tube while it is twisted ;
the tube to be about three quarters of an inch in diameter;
and from/’fifteen to thirty or more inches in length, though
the length is immaterial. This cord will readily coil itself
round in the inside, and a stick should occasionally be
introduced to force it quite tight. When full, these tubes
must be corked up close at both ends; and when a suffi-
cient number of tubes are filled, they are to be placed
‘in a copper of boiling water, where they should continue
for two hours, the water boiling the while. The hair is
then taken out of the tubes, and left to cool in'solid pieces:
these are afterwards unpicked, when the hair will be
quite.curly. Itis then loosely thrown into large earthen
pans with fine dry sand at the bottom, and a layer of dry
sand .is sifted on every layer of hair, till the pans are
filled ; they are then-tied over with brown paper, and put
into a hot oven, where they may so remain for three or
four hours. (The heat must not be sufficient to burn the
brown paper, but nearly so). After the sand is quite cold
it is passed through a sieve, and the hair will be found fit
for use, having obtained a good curl and fine elastic
power, being also perfectly clean and incapable of en-
gendering any vermin.

N. B. A small wheel, or other machine cémmonly used
for twisting, may also be used for twisting the hair toge.
ther, to putit into tubes; eitherin this case, or when
‘twisted with the fingers, the cords so twisted need not be

“4ong. The hair should be dawp to be twisted.
ln witness whereof, &c,

- : @ecy%taﬁm
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Bpecification of the Patent granted to AntHONY FrAncis
BerTE, of the Pargsh of St. Dunstan in the West, in the
City of London, Merckant ; for a Machine for casting or

JSounding Types, Latters, and Orngments, usually 1n¢d¢
use of in Printing. Dated April 29, 1806.

' TO all to whom these presents shall come, &c,
Now xNow vE, that in compliance with the said proviso,
I the said Francis Berte do hereby declare, that my said -
invention is described in manner following ; that is to
say : I do construct a vessel of jron, or other fit material
for containing tvpe metal in the fuscd state, or for bring-
ing it into fusion, - and keeping it at the proper heat for
casting ; and I -do make in the side or sides of the said
vesscl one or more apertures, out of which the fluid type
metal is suffered to fluw at the time of casting. The
operation of casting is performed bv applying a mould
for casting letters or types, either singly or more than -
one, at the same time, or other articles for Printers
use, unto one of the said apertures, which at that in-
‘stant, bv means of a lock or valve, orany other well
known similar contrivance, is opened ; in consequence of
which the metal suddenly flows into the mould, and ap-
plies itscif to the matrix or matrixes with a force which 1s
greater or less, according to the height of the level sur-
face of the type metal in the vessel first before-men-
tioned, or according to the magnitude of such additional
pressure as may be applied in the manner hereinafter to
be described.  And I do farther declare, that though the
said aperture or apertures may be made on any side of
the vessel, that is to say, attop or bottom, or elsewhere,

- yet I do give the preference to a surface or face which
shall be nearly horizontal, so that the fluid metal shall

spout
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spout upwards into the mould; and I do prefer, as the
most simple and easv method, that each aperture shall be
kept closed by a plate of metal lying upon the said hori-
zontal surface, and well fitted thereto: and that 1 do make
and fashion the lower part of mv mould flat and true, in
order that the same may be applied in hke manver, and
stided along upon the said horizontal surfice ; and that I
do slide the said mould by pushing the same against the
said flat plate until the plate shall become displaced, and -
the apertire of the mould shall become directly opposite
‘to the aperture in the vessel, and shall accordingly. re-
ceive its charge of metal ; after which, the mould being
again drawn back, the plate of metal, by means of a
weight or spring, or other well-known agent suitable to

_ the purpose, is made to follow the mould and close the

aperture, by resuming its first situation; and, in order
that the said motions and effects may be performed and
produced withput any particular skill or attention in the
workman, 1 do make and apply guides, sliders, stops, or

~ pins, for confining, directing, and limiting the said mo-

tions, as will be sufficiently obvious and intelligible to ar-
tists cmployed in works of this nature. And moreover, in
order that the said fluid metal may rise with sufficient
force into thc mould, I do make my vessel of such a figure
as that the quantity of tvpe metal intended to be con-
tained therein at any one time shall have its upper surface
sulficiently high above the level of the aperture or aper-
tures before-mentioned ; and that I de, in preference,
form my vessel of the figure of a box or closed receptacle,
having a pipc or tube rising out of the same, so that the

‘pressure afforded by the statical action of the metal in

-

the said pipe or tube shall produce the desired effect at
the aperture or place of casting ; or otherwise I pro-
duce, or increase the said pressure, by the statical action

af
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of water, or any other fluid which may be used, by the
well-known means to compress a body of air against the
surface of the type metal for the purposes aforesaid : and
the said machines, consisting of vessels so fitted up to-
gether with the moulds and other parts respcctively as
before described, may be used by one or more workmen
to cast different letters and sorts at the same time from
the same mass of metal ; but in case different metallic
mixtures should be required to be used, or in case local
circumstances should render it needful that the workmen
should be considerably distant from each other, recourse
must be had to a number of distinct and separate machines
of my said invention. )

In witness whereof, &e.

Specification of the Patent granted to RicHARD WiLLoox,
of the Parish of St. Mury Lambeth, in the County of
Surrey, Machinist ;  for Improvements i Steam-
Engines. Dated May 21, 1806,

With a Plate.

TO all to whom these presents shall come, &ec.
Now kNow YE, that, in compliance with the said proviso,
I the said Richard Willcox do hereby dcclure that my
farther improvements in the steam-engine consist in the
following novel and appropriate combination of parts, viz.

First. My improvements are on the rotary steam engine,
and consist, exclusively, in certain parts generally known
by the appellation of gates, pallets, valves or cocks, or any
more appropriate name by which they may hercafter be
denominated ; which said gates, pallets, valvesor cocks, are,
by their particular and novel construction, capable or sus-
ceptible of confining and detaining stearis, or other elastic
or dense fluids between the said gates, &c. The said gates,

Vor. XI.—SEcoND SERIES. VA &ec.
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&c. hereafter to be described, work or move between the
inside of a fixed cylinder, and the outside of an inner cy.
linder, there being an interstice left for that purpose;
which said interstice is securely covered with lids or covers,
and the said pallets fixed, the one to the outer stationary
eylinder, and the other to the inner or revolving cylinder,
whilst a passage is formed on each side of the gate in the
stationary cylinder, one of which passages communicates
with the boiler, and the other to the condenser ; by which
means the steam, or other fluids, are brought to act or
operate between the said gates, which are opened and
shut from the external part of the engine, by gear similar
to that used in the present steam engines ; by which means
the inner or revolving cylinder is forced round in the circle
it prescribes, by the elasticityfof steam or other fluids press.
ing against the pallet fixed to the revolving cylinder, which
said pallets, &c. during the time of their passing each ather,
either deuble up, turn on their edges, or slide back-
wards and forwards, or upwards and downwards, and, in
other cases, as in Figs. 10, 11, and 12, (Plate VI]L.) turn
on their own axes ; -as will be more particularly described
hereafter : whereby the whole of the original powers ex.
erted, such as steain at any temperature that engines are
now wrought by, or water, or other dense fluids, pro-
duce their whole effect without any re-action or dimi,
pution of power; friction alone excepted, which in
this engine is very trifling.

Secondly. In every instance where I use a cock orf
pallet, or portion of a circle which turns similar to a
cock, and which admits of a fixed pallet on the revolving
eylinder, as in Figs. 10, 11, and 12, I cat a longitudinal
or oblique groove or rabbit down the part of the cock,
&c. which comes inta actual contact with the revolving
cylinder, and fit into or against the said rabbit or groove
# piece of metal, which I generally harden and pack se-

cufe
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cure with bolts against the rabbit, where it is applied
against the edge ot side of the cock, and place a
spring or elastic packing behind (or on any more
convenient part) the said metallic piece, whereby it is
kept close in contact with the revolving eylinder; and
in the other cases, when the said metallic piece is packed
in a groove, the same precautions as to packing are to be
strictly observed ; and when one part of the said metallie
piece is woriy or ground off by the constant friction of
the revolving cylinder, I then pack the said metallic piece
out further till it'is worn out, when a similar piece is put
in its stead at a very trifling expense and loss of time,
by which means the cock, &c. will remain tight for many
years. Furthermore I do hereby declare, that, in cases
where the water abounds with, or is impregnated with,
minerals which corrode iron or steel, I use or employ, as
a substitute for the said piece of metal introduced into or
against the cock as aforesaid, compositions of metals,
such as pewter and tin, or bell metal, or any other com-
position of hard metals now known, and not liable to
corrode ; or, in other cases, hard wouds may be substi«
tuted, or paper prepared with oils, such as is used for the
purpose of preparing paper tea trays, &c.; or, in any
other cases, in small engines, I make my cocks of steel,
and harden it afterwards ; or of iron, which must be cases
hardened.

Thirdly. As no packing will work well, or last long,
without a frequent supply of liquid grease, or other ani-
mal fat (more particularly metallic bodies) ; therefore, in
order to effect 30 valuable a purpose in this my rotary
engine, I form for that purpose a communication from
the external part of the engine to the parts which
require to be lubricated, by drilling a hole through the
spindle of the cock or pallet down into the body of the
s3id cock or pallet, and from thence horizoutally to the

42 : parts

~
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parts of the cock or pallet in immediate contact with
the cylinder ; and by placing a funnel with a regulating
cock upon the top of the said spindle, between the spindle
and funonel, the parts may be lubricated at pleasure,
without stopping the engine ; for, by opening the said
cock, the tallow, &c. is-admitted through the said spindle
to the extreme part of the pallet, cock, &c. Here it may
not be unnecessary to remark, to preveut infringements,
that, although I bave described the grease as descending
~ through the spindle and cock, nevertheless it may oc-
casionally be made to ascend by drilliug a hole through
the bottom of the cock, and so forming a communication
by a pipe to a cistern or reservoir of fluid suet or grease,
placed at some convenient place above the level of the
part of the engine requiring to be lubricated.

Lastly. To diminish the size or dimensions of the said
rotary engine, or occasionally to increase its power, after
it has been built, I add two or more sets of pallets, gates,
&c. so as to cause the steam, or other fluids by which the
engine is wrought, to act intwo or more places at the
same time ; thus augmeuting its power in a two or three-
fold degree, according to the number of the pallets,
cocks, &c. that are added.

REFERENCEs to the DrRAWINGS.
(Plate V1II.)

Fig. 1 the vertical section of the said improved rotary
steam-engine as attached to the common condenser and
air-pump, for the purpose of shewing one of the most
simple and compact arrangements, where the steam is
condensed. A, the outside case or ¢ylinder fixed to the
framing of the condensing cistern, or any other more
* suitable and convenient framing that the engineer may
find most appropriate ar suitable to the locality of the
‘premises where the engine is to be erected. B B, the in-

- side
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side or revolving cylinder attached to and connected
with the vertical shaft, which is the first mover, and
which gives a rotative power toany description of ma-
chinery requiring the same by or through the medium of
a spur wheel fixed to the said shaft, or when a vertical
motion is required ; or with a bevil gear wheel, where an
horizontal moticn is wanted. C C, moveable pallets,
gates, or valves, for regulating the action or cperation of
the steam or other fluids in the said engine; one of the
said pallets, &c. is attached to the fixed cylinder A, and
the other to the moving or revolving cylinder B, as is
more distinctly scen in Fig. 2, and the references an-
nexed. D, the steam valve for the admission or ingress
of steam or other fluids between the said pallets. E, the
exhausting valve for the egress of steam. The gear requir-
ed for opening and shutting the said valves D and E, and
for opening and shutting the said pallets or gates C C,
is so nearly similar to that of common engines, that it
would be useless to describeit more than that thesaid valves
D and E require to be opened and closed at the same
time, whereas, in gencral, they are opened and shut al-
ternately by the plug tree, or other simple and well-known
means. F, the top of the cylinder, composed of a ring
of metal, for pressing the packing round the moveable
cylinder, which said lid or ring is screwed down with
screws, as is usual in sccuring the lids or tops of cylinders.
G G, two rings of metal pressed by screws, from a lever
secured to the top of the cylinder F, for compressing
the packing, and securing the joint of the cylinders A B.
H H, acircular channel into which the revolving cylinder
B works, for the purpose of preventing the ingress of air
or other fluids into or by the said interstice or channel,
and which is packed with hemp and grease, and pressed
in such manner with a ring as thereby ta render the en-

gine



114 Patent for Improvements in Steam-Engines.

gine more efficient, by keeping it perfectly tight. I, the
- common condenser, and necessary pump, which is wroughet
by studds or stops projecting from the horizontal shaft, or
any other simple and effectual way the engineer may
think proper, as.is more distinctly seen in Fig. 3, which
is the end view of the shafts, and the side view of the
piston rods; the operation of whieh is so obvious, as
not to require elucidation. Fig. 2 exbibits the birds eye
view of Fig. 1, with the top of the cylinder and com-
pressing rings removed, to shew the operation or apparatus
for opening and closing the pallets, gates, &c. and also
part of the flanches renioved to shew the situation of the
valves. The letters of reference in this case, Fig. 2, are
placed upon similar or the same parts of the engine as
in Fig. 1, which it would be superfiuous to recapitulate.
€ C, the pallets, &c. formed of two or more pieces of
metal ; ouc part of the said pallet is permanently secured to
each cylinder A and B, whilst the other part or parts turn
on a joint or hinge; which said joint or hinge is made
steam-tight or secured, together with the whole of the
edges coming into contact with the cylinders, witha hemp
cloth stufled, wadded, or folded together, or by other
similar materials, capable of stopping the passage of
stcam, and which must be screwed or otherwise fastened
on the front of the said pallet ; and by the pressure of
the steam it is pressed or brought in contact with the
said pallet and cylinders, and thus it effectually prevents
the escape of stcam, or other fluids by or with which
the engine is wrought. K K, two racks and pinions
communicating by a straight and parallel bar, werking-
through a stuffing box in the sides of each cylinder,
whereby the said valves are opened and shat, whilst pas-
sing each other, from the-external part of the engine by
a piece projecting from the upper or lower part of the

fixed
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fixed cylinder, which may be placed at the option of the en-
gineer; which said piecein its passage comes into contact
with the gear cennccted with the said pallets, and thereby
with any of the well-known simple methods or gear used
for opening and shutting of valves in the present steam
engines. The gates, &c. of the engine are opened and shut
as occasion requires. L, Fig. 2, exhibits a second gate,

~ &c. which in this case slides backward against a straight
parallel surface during the time the pallet in the re.
volving cylinder is passing when the said gate is sliding by
the gear against the revolving cylinder, as in the drawing.
The said gates may be opened and closed in a variety of
ways, such as a spindle ground into the bottom of the
fixed cylinder, and connected by a link to the gate inter-
nally, or a crank or compound lever may be applied
instead of the rack and pinion externally. Neither of those
plans or methods form any part of my Patent, as being
‘'well understood by the erigineers; but I rest my claim
upon the use and application of the gates and pallets or
cocks, as applied to the steam-engine in the manner
specified. Fig. 4 exhibits the vertical section of a dif.’
ferent plan for producing the same or similar effects as
in Fig. 1 and 2 previously explained, by causing the
pallets, slides, &c. to be lifted from below the bot-
tom of the cylinder; in this case, [ always prefer
making the cylinder shallow and wide, in order that
the gates and slides may have but as little space as possible
to slide or move through, whilst in Fig. 1, I prefer the
keeping the cylinder deep and narrow, in order that
the gates, valves, &c. may be quickly openced and shut,
Fig. 4, A, the outside stationary cylinder. B the
inner cylinder. C, the top of the cylinder and rings, as in
Figs. 1 and.2, already explained. D, plate of mctal, as
represented by the dotted lines, made very straight,
smooth,

”
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smooth,’ and parallel, as it respects its thickness. E,a
small shaft or axle, working through a stuffing box on
each end, and connected at the centre to the extremity
of the said plate inside a box, or areceptacle fixed on
the outside of the cylinder A, allowing room sufficient for
, the said plate to drop clear off the bottom of the cylinder,
whilst an accuarate incision is made in the bottom and side
of the cylinder sufficient to admit the said- plate D to
slide freely up and down, which is effected by a rack and
pinion, or lever, or any other simple contrivance at-
tached or connccted to the extremity of the shaft E; by
which means the steam is caused to act on the same or a
similar principle as in Fig. 1 previously explained. F,
Fig. 4, presents a second- way of producing the.same
effect, namely, that of raising a plate of metal through an
incision made in the bottom of the cylinder A, from a
box fixed underneath the cylinder, through the medium

of a parallel bar working through a stuffing box,

whereby the said plate D is raised or depressed, as the

working of the engine requires. Fig. 6, is the side

view of the apparatus necessary for raising and depressing
the said plate D, by the working of the engine. H, a
lever or arm, fixed to the revolving cylinder. = I, the
connecting rods with a weight at the lower extremity,
equal to raise the said plate D; thus, as soon as the
lever H comes in coiitact with the lower connecting rod
‘or Jever I, the weight on the extremity is thereby lifted,
and the plate D is depressed, and thereby the fixed
pallet on the moving cylinder is allowed to pass ; but, as
soon as the lever H has passed the lever I, the weight
on the end of the said lever I raises the plate D into the
cylinder that fills up the place when the stcam is admitted
between the platc I, and the pallet secured to the re-
volving cylinder ; and so on vice versd,

. f‘ig. 5
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Fig. 5 is the bird’s eye view of Fig. 4, with the same
general letters of reference to their respective parts, as in
Fig. 4. K, steam passage. L, passage leading or com-
municating with the condenser, when the steam is re-
quired to be condensed. Here it may be necessary to re-
mark, to prevent infringements, that, although I have
shewn the plate D as rising upwards, as being the most
eonvenient way ; nevertheless, the boxes necessary to re-
etive the plates may be placed above the cylinder, and
the plates be made to rise in them, or the plates may
be raised in an oblique instead of perpendicular di-
Fig. 7 is the vertical section of my farther-improved
totary engine. A, the outside fixed eylindet. B, the
. inner of revolving eylinder. C, compressing ring, similar

"to Fig. 1. D D, two or more pallets, working through a

deep stuffing-box, and by a lever or levers, racks,
wheels, &c. are from the external part of the engimeé
turned alternately flat or edgewise in one side of the said
Fig. 1, they ate fixed to the lower part of the stationary
cylinder, and are those seen flatwise, &c. the pas-
sage stopped ; in the other side, the said pallets D are
fixed to the revolring cylinder, and are seen on their
edges, with the passages open. E, steam passage.
F, passage to the condenser. Fig. 9 presents a view of
the pallets, and part of the cylinder and stuffing-boxes,
on a large scale.
~ Fig. 8 is the bird’s eye view of Fig. 7, with the same let-
ters of reference, as corresponding in similar parts in Fig 1,
previously explained in that figure. The cylinder top or
lad is removed, and twosets of valves are shewn ; the first
D D are shut, and ready for the action of the steam, the
other said pallets are shewn on their edges, preparatory to
their passing each other ; during which time the steam
VoL. XI.—SEcunD SER1Es. Aa valve
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valve is to be shut, which is parformed by gear as in the
common steam-engine, and which will be varied at the:
aption of the engineer, H

Fig. 10 is the bird's eye view of my rotary en-
gine as wrought with a cock or portion of a circle, where»
by a similar eflect is produced as in Fig. 1, by or with
a portion of . circles: in these figures 10, 11, 13, the lids
of the cylinders are removed, and a part of the flanches
where the circles or irregular cocks are used is broken off,
to render the working parts clear and conspicuous. In
these figures, the stationary parts are shadowed light, and
the moveable parts dark *. A, the outer or fixed cylinder.
B, inner or revolving cylinder. C C, the pallet, cock, or
portion of a circle, fitted aceurately into the circle it
preseribes ;  with g spindle working through the top of
the cylinder, as in Fig. 7. D, the groove asis shadowed
ved, into or against which the part coming intp contact
with the revalving cylinder is secured with- a piece of
hardened metal, in order that the constant friction of the
revolving cylinder shall not injure the pallet or cock.
E the passagc to the boiler, F, the passage.to the con-
demser. G, the pallet secured to the working cylinder,
In this figure two portions of circles and cocks are mtro,
duced, far the purpose of shewing clearly their sityations
in different places, the same as in Figs. 11 and 2.

Fig. 11 is the bird’s eye view of an engine in most re.
spectssimilar to Fig. 10. A, the fixed cylinder. B, the
inner or revolving cylinder. C C, two pallets-or portions

. of circles turning an the axis secured to the revalving cy+

linder, into whigh they turn as passing the fixed or sta~
tionary plate D, which is fixed on its edge, and- occa-
sionally pressed into contact with the revolving, cylinder,

* The shading and colouring afierwards memloned lme heen ne-
eessarily omjuted in the plate,

by
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by an adjusting screw from the external part of the
eogine. E, these at for the steam valve; F, the seat for
the exhausting valve, which are wrought as in F |g 1,
previously explained. »

Fig. 12 exhibits the bird’s eye view of my sald rotary
engine, as Wrought by a cock or cocks, which res
gulate the steam instead of valves, and also act as the
principal cock or pallet in the said engine. A, the outer
fixed cylinder. B, the inner revolving cylinder, with a
fixed pallet. C C, the cocks, which are wrought from the
external part of the engine, by a spindle passing through
the top as in Fig. 1, pteviously described. D, a piece of
hard metal, intreduced into the said cock, to resist the
friction of the revolving cylinder, as explained in Fig. 10.
E, steam passage. F, passage to the condenser.

Lastly, in cases where my said engine is employed to
raise or give motion to any fluid introduced therein, the
effects produced will be similar to those for a lifting and
forcing pump. And it is furthermore applicable to ex-
tinguishing engines, forge furnace bellows, and all such
other enginesas operate by giving motion to flurds.

And I do hereby farther declare, that although I have
drawn and described the cylinders parallel, and situated or
fixed in a vertical direction ; nevertheless they may; when
required, be placed in a horizontal or inclined ditection,
and the cylinders may have the form of frustrums of cones
or other figures described by rotation; instead of being
parallels ; and the pallets, asin Figs. 1 and 7, may be
opened by striking against each other, instead of being
opened by gear extermally. Likewise, with regard to the
fitting, they must be very accurate, and the materials
properly proportionate, which, in both cases, must de-
pend upon the judgment of the engineer.

In witness whereof, &ec. -

, : Aaz2 An
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An Account of some New Apples, whick, with many others
_ that have been lomg cultivated, were exhibited before
the Horticultural Society, the 2d diy of Decemder last.

By Mr. ArtHUR Bices, F. H. §.

From the TransacTIONS Of the HorTicULTURAL SocizTY-
of LonDoN. :

OF all the different fruits that our island affords, move
can be hrought to a higher degree of perfection with so
Kttle care and trouble, especially in its Southern ¢ounties,
as the Apple. For a proof of this, I hope it will not be:
deemed presumptuous in me to refer ta the catalogue be-
low, every variety of which I had the honaur of exhibiting
to the Horticultural Society, at our meeting in Decem-
ber last. Having been flattered by the wishes of many
gentlemen then present, ta give some account of such as
are new, and by what culture they have been praduced i
such. perfection, I cannot but attempt it, though very ia-
adequate to the task, far almost every hour of my life bas
been employed in following the instructions. of athers,
aud when I have deviated from them, with a view to im-
provement, I have seldom been able to write down the re-

sult of my experiments with any satisfaction te myself.
Besides the sorts of apples lately exhibited, the garden:
of Isaac Swainson, Esq. my indulgent master, ¢contains &
number of others, which are less valuable. When §
mention that I am cutting these away as the better treas
sdvance, and thinning the branches of the latter alsa as
they require it, I perhaps tell all that is to be told upon
the subject; for I have found nothing of mare conse-
quence to the health of the Apple Tree than plenty of light
and air. The instructions of the late M. Philip Miller
' on
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on this head are so pointed, and I see so many Apple
Trees smothered either by their own branches or those of
other trees, that I camnot do better than quote his words.
After directing the standard trees to be planted at the dis-
tance of 40 fcet every way, and the dwarfs at that of
20 feet, he says, “ 1 am aware how many enemies I
shall raise by retrenching the great demand which must
of necessity be made in the several nurseries of England,
if this practice be adopted ; but as 1 deliver my sentiments
freely on every article, aiming at nothing more than the
information of my readers, so I hope there will be found
nonc of my profession of such mercenary tempers as to
condemn me for telling truth, though it may not always
agree with their interests.”

I feel no fear in referring to this great gardener’s work,
because all the prineipal nurserymen who now supply
the public in the vicinity of Lendon are men of too
much liberality to recommend a less distance than the
above ; and in the present epulent state of this country,
the oviginel price of the trees is compuratively so trifling,
that if any one plants double the mumber which ought to
remain, be will be repaid more than a hundred fold in
the few years that the alternate trees are suffered to stand.
This is a practice, therefore, which ! have not scrupled
to recommend: but, after all, whether a gentleman
plants many ar few trees, his future success and gratifi-
cation depend principally wpon the judgment of his gar-
dener, . in choosing such trees in the nursery as have
beea grafed from dewring branches; and if I thought
myself anthorised to give any hints te our nurserymen, &
weuld be relative to the sslection of their graftsand buds,
pot onty in the Apple Tree, but every sort of Fruit Tree,
sbout which they are in general too careless.

' F must
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I must now observe, that the Apple Tree will grow.
readjly by cuttings, and that trees raised in'this way,
from healthy one year old branches, with blossom buds
upon them, will continue to go on bearing the very
finest possible fruit, in a small compass, for many vears.:
Such trees are also peculiarly proper for forcing, by way
of curiosity or luxury, and I believe that they are less-
liable to canker than when raised by grafting, . though I:
am unable to assign any reason for it. I have more than.
once experienced this in the Golden Pippin, cuttings of
* which have remained seven years in perfect health, when.
grafts taken not only from the same tree, but from the
very brancl, part of which was divided into-cuttings,
cankered in two or three years. Accident, which bringa
to light so many useful things, first taught- me this prac-
tice ; some cuttings that I had stuck into the ground for
marks of annual flowers having all made roots. The
soil was loamy, and the summer proved so wet and cold;.
that many bunches of Grapes in a large greenhouse, which
I could not prevail upon the gentleman I theo served to
be at the expense of thinwing with SCISSB.!’S, rotted when
green. :
-The soil at Twickenham is light, and melmed tosand'

rather than loam, in which the Apple Tree will ripen itd
fruit earlier and more completely than; in'a- stiffer soil,
but it will not last so long: Young seedling plants will also
. produce their blossoms and fruits in a shorter period in-
such soil. Our trees being originally. placed tog near each
other, I have transplanted several iuto other quarters with:
very great success, even after they bad attained a con-
siderable magnitude. In doing this, .1 was careful to
Ppreserve every. root possible both.great and small, to bave:
the glound w ere they were to be plgnted ready open to.
receive them, so that their roots were only exposed to
the
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theufr 2 few minutes, disposing their fibres as horizon~
tally as possible, and not too deep. The months of Sep-
tember and October should be preferred for transplanting
any large tree, watering it well if showers do not fall the
same day: if the leaves are not pulled off, it will make
fresh roots immediately, or at all events be more disposed
to push them forth in spring. 1 constantly tread the
ground exceeding firmly with my feet, in separate layers
of about an-inch, so as to render staking unnecessary, a
practice .which if performed so as to have any real effect
is very expensive, but which too frequently does more
smischief than good. .

Of the varieties of the Apple cultivated in Mr. Swain-
son’s garden, which ripen early, I can especially recom.
mend,

“The Summer Pippin—Devonshire Quarrington—Sum-
mer Traveller—Bland Rose—Summer Pearmain—Red
*Colville—Marigold—Kirk’s Incomparable—Evan’s Va.lu-
able—Nonsuch.

Of the autumn and winter vanetles, perhaps all those
which follow are valuable, especially such as are marked
with a star, and those marked with a cross are new. Spe-
cimens of one of the smaller as well as larger of each,
formed the assortment lately exhibited.

* Norfolk Storer—* Norfolk Beaufin—Norfolk Para-
dise—Holland Pippin—Embroidered  Pippin—Striped
Holland Pippin, '

* Lemon Pippin : as this variety is beginning to canker
in many gardens, there is no doubt that it is old, and has
becn introduced from the Continent, probably Normandy :
for a gentleman who was at Rouen, during the last short
peace, saw it there in abundance.

* Ribston Pippin—New Town Pippin—* Golden Pip-
pm-—-Marma.ll Plppm-v—French Pippin—Kirton Pippin—

Wyken
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W ken Pippia—Fern’s Pippin—London Pippin—¢ Kent-
ishPippin—New Townlate Pippin—Mathematic Pippin—
+ William’s Pippia—Wahitmore’s Pippin—New York
Pippin—Raspberry  Pippin—* Cat’s Head Apple—
¢ King of Pippins—Nonpareil Codling—Cowriag’s
Queening—* Flower of Kent—Selleswood’s Reinette—

* Holland Berry—Golden Mundi—Margill-~Nutmeg

Apple—Royal Russet—Golden Russst—Pile’s Russot—

Clifton Crab—* Minchin Crab—French Creb—Heroford.
shire Pearmain—Loan’s Pearmain—Holt's Pearmain~-

Keutish Reinette—Lady’s Thigh~Pigeon’s Egg--Tol-

worth Court--Spice Apple—Quince Apple—Hail Door=
# Transparent Pippin—* Golden Reinette~Golden

BRoyal—+ Bigg’s Nonsuch—+ Flat Gresn——1¢ False Beaue

fin—Summer Breeding—Cceur Pendu—+Minier’s Dumps

Jing—+ Padley’s -Pippin—t Oval Apple—t Green Py-.

ramid.

_ To give a complete history of each of the New Apples
above mentioned is out of my power: they bave all been

raised by other gardeners, from whom we may rather ex-

pect it: in the mean while, however, the following de-

scriptions will perhaps suffice to make those which appear

to me the best, more known.

William’s Pippin.

Size, from 2 inches to 2§ inches long. Colour, pale
yellow, with a little red on the sunny side, and here and
there a s‘pot. Shape, somewhat conical, scarcely longer

. than broad, deeply umbilicated at the stalk, which is

short, hollow at the top; the leaflets of the calyx, though
black and dry, still remaining more perfect than in many.
Flesh, pale yellow, soft, excellent to eat ripe from the

‘tree, baking and roasting well, till Christmas.

Padley’s Pipp'n.
Size, from 2 to 3 inches in length. Colour, rich yel-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>