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OBSERVATIONS and ADVICES. 

SECOND PART. 

AT the session of the honourable houfe of assembly 
in 1798, the following pages on the subject of 
filtration, and some others, were ready for the 

prefs: But thty could not, with any prospect of public 
utility, be published without engraved diagrams, much 
more legible and correct than, thofe of the full part 
of this work; and thefe could not be procured before 
the prefent season, not with standing the early and re-
peated advertifements of the printer, in the Gazette. 

In the course of thelast year, considerable improve-
ments have been made, which ferve greatly to accele-
rate the reduction of cane-juice to fugar, to render 
small doses of temper uncommonly efficacious, and to 

A approximate 



2. OBSERVATIONS, &c. 

Approximate perfection in the art of cleansing, by rapid 
boiling and the proper ufe of the skimmer. And 
these improvements tend, in a great degree, to super-
fede the process of nice filtration, or to limit it to pur-
poses lefs general than thofe originally proposed. They 
tend, for instance, to confine it to the- melioration 'of 
rum; and to the working of the Hammings, for sugar, 
when the comparative prices of these commodities re-
quire it. 

But since it is as easy to describe and engrave, for the 
machine which filtrates perfectly and applies in various 

ways, as for any other of more limited, use; it is" 
deemed best now to present the pages and plates ori-
ginally composed For this subject, and regarding a ma-
chine which by one fide only can filtrate cane-juice 
highly enriched by evaporation, with greater velocity-
than is necessary for the supply of a fecond or third 
teach, in the quickest work of any system of teaches* 
and boilers ; and which prefents another fide equally 
competent, cither to be worked alternately with the 
former, in subservience to the teaches, or to the quick 
filtration of scums to obtain the clean sweets, either 
for the teaches, or for the still-house. 

Description of the FILTRATING MACHINE. 

The figures 1, 2, 3, 4, PLATE I, reprefent the 
principal timbers of the fixed great frame. 

Figure I, shews the fquare upright pieces A B, C D, 
joined by their mortices to the tranfverfe fquare pieces 
E F, GH, I K. 

Figure 2 represents a foot or ground piece, into 
the 
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the mortice of which the tenon B of figure 1 is to 
be inferred. 

A. like ground piece belongs to the tenon D, figure 
; and thefe ground pieces crossing the plane of the 

whole frame, figure 1, sustain it, by a broad bafe, in 
the upright posture required. 

Pitch-pine serves for thefe pieces of the machine, 
and for ail others that may not be specified as requir-
ing stronger wood. 

L Mi figure 1, (hews a fpur let into the upright piece 
A B, to the depth of half an inch, and pinned to in 
This, and a corresponding fpur on the opposite fide of 
the poll, serve to support one end of the sieve trough 
hereafter to be defended. 
. Figure 3, reprefents a piece of plank four inches ill 
thickness, and the holes by which it is to be pinned, 
when it is received to the depth of three quarters of an 
inch, at N O, figure 1. 

This transverse piece, and a correfponding piece 
which is to be pinned at the fame height in the notch, 
which there appears in the upright poll C D, figure 1, 
serve to fupport, on each fide of the great frame, figure 
1, a long leaded trough, called a fine liquor trough, 
hereafter to be described : For each of thefe troughs 

will extend horn the edge at G, to the edge of the 
poll at H, ami somewhat further on each side. 

Figure 4 reprefents a piece of plank, which ought: 
to be of hard fliss wood, and three inches and an halt in 
thicknefs. Figure 4 also shews the holes, by which 
this piece is to be non- bolted to the upright piece A B, 
figure 1 , when the piece, figure 4, is let an inch deep 
into this upright piece, at the cut appearing between 
E and I. 

A a This 



4 OBSERVATIONS, &c. 
This tranfverfe piece, figure 4, when bolted in the 

described place, and the like tranfverfe piece to be 
bolted to the upright piece, CD, figure 1, in the notch 
J K, ferve to support or fling the moveable fide frames 
with fluted faces, which will prefently be exhibited. 

P Q, figure 1, exhibits a piece of plank of hard wood, 
about three inches in thickness, let in by an inch or 
less in depth, to the Upright pod, A B. This, and the 
like piece ©n the oppofite fide of this pod, are to be 
'bolted together and to the intervening pod; at the holes 
marked in P Q. 

Thefe pieces P Q, fo bolted, are to fupport a lead-
ed trough, into winch the evaporated and boiling 
cane-juice is to be railed by a pump, and from which 
it is to prefs into the filtrating bags beneath. In order 
that the fupport of this trough may be firm, the slen-
der diagonal piece P R is to be applied as it is repre-
sented, and is to be let in at the ends P and R, to the 
d-epth of about half an inch. Another piece, like P R, 
is-to be applied in the fame way; on the oppofite fide 
of the upright pod, A B. 

Of the piece P Q, and of the correfponding piece 
on the opposite fide of the upright pod to which thefe 
are bolted, the part which projects from the upright 
pod to Q, is intended for the fupport of a board on 
which a negro may conveniently dand, in order to 
wash the trough, or look to the piston of the pump, 

when either may be necessary. To this board he will as-
cend by a light ladder mounting him to the upper part 
of the middle frame at or near C ; and then laying the 
fame ladder from near C to Q, he will ascend to the 
board »n 0. For, a little above the middle square 
frame E F H G, the upper parts of the pendulous 

fluted 
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suted frames hereafter to be described, together with 
the corresponding part of the middle square frame, 
will, when the machine is completed, prefent a plane 
®f about live feet in length, by about three feet in 
breadth; and on this plane, near C, a board will be 
laid across; and on this cross-board the foot of the 
ladder will reft, and will be fccured from flipping by 
the post at C. 

Each of the circular spots appearing near E, G, 
H, fhews the place of a large hole, which Is to be truly 

bored there perpendicularly to the plane of this great 
frame, in order to receive and hold firmly the middle 
fquare part of the Hon fcrew-bolt, next to be described. 

PLATE J, figure 5, reprefents a fcrew-bolt forty*, 
two inches in length, one inch and an half in diame-
ter, fquare at the central part of its length, for the ex-
tent of five inches, But rounded and fcrewed from 
thence to each end. 

In each of tide four described holes m the great 
frame, figure 1, a fcrew-bolt of this kind is to be in-
ferted, in the manner above mentioned, and fo that 
the fquare part of the bolt shall fecure it from being 
twilled round by the force to be employed in Arrow-
ing; and that the fcrewed ends of the bolts, projecting 
squally out from the face of the great frame, figure 1, 
on either fide, (hall be perfectly parallel amongft them-
selves, and perpendicular to the plane of the great 
frame. 

in proportion to the accuracy with which these bolts 
are inserted, the ufe of them will be eafy, and their 
power great, in drawing home to the great middle frame, 
thole moveable pendulous frames which are to be de-
falked. Each of these bolts is to be perfectly fccured 

its'. 
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in the required position, first by a wafher such as is 
represented by figure 6, which is to be a quarter of an 
inch thick, especially at the central parts; and is to be 
Jet into the wood, until the square hole of the wafher 
catches on the,square of the bolt; On the opposite fide 
pf the frame, the like wafher is to be fixed to each 
bole; and then a nut, of an inch or more in thickness, 
and fuch as figure 7 (hews, is to be applied to fcrew 
home each of the washers, and to make each bolt im-
movable in the frame, 

On each broad face of the rectangular frame E F 
H G, a fluted boarding hereafter to be described is to 
be pinned: And as it might happen in tha courfe of 
time, that filtrated liquor would pafs through warped 
joints or cracks of this boarding,, and dripon the upper 
surfaces of the pieces E F, I K, G Id; and as fuch 
liquor ought not to be permitted to rest and four there, 
it is expedient to cut a small groove, a quarter of an 
inch in depth and in breadth, across each of thefe upper 
faces, at the distance of a quarter of an inch or more 
from each tenon of thefe pieces; and to continue eacn 
groove downwards on each fide, to give free passage, 
along the fluted boarding, to any leaked liquor. 

Although no fuch leakage has yet occurred in any 
of the filtrating machines already made, it is advisaT 

ble that the defcribed grooves should be made; and 
the workman is to remember that similar grooves are 
to be made, in a /lender pendulous moveable frame, that 
is to carry fluted boarding on both fides, as will pre-
sently be shewn: But fuch grooves are not required, 
for either of the other pendulous frames, because they 
are to carry fluted boarding on one fide only of each, 

PLATE II exhibits other parts or the filtrating 
machine, 
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machine, by shaded figure.', shewing the pofition of 
thefe parts in regard to the great fixed frame already, 
described ; the upright posts, of which fixed frame, 
shew themselves here by the dotted lines, above and 
below the frame A B D C, which is distinguished by 
shading, and which is a pendulous moveable frame, 
Corresponding with the middle rectangular part of the 
great fixed frame above defcribed. 

The shaded figure A B D C, PLATE II, shews 
she pieces and junctures, and the form of a pendulous^ 
and moveable frame, belonging to each fide of the 
great fixed frame, PLATE I. 

The round fpots near the angles of the pendulous 
moveable frame A B D C, PLATE II, shew the 
places of the holes in this frame, which are to give free 
paffage to the screw-bolts above defcribed. At each 
of thefe holes, an iron washer is to be nailed on the 
wood, to prevent the nuts of the fcrew-bolts from 
grating on the wood, when thefe nuts are made to 
screw home this pendulous frame towards the great 
fixed frame. 

The upper piece A B, of the pendulous moveable 
frame AB DC, reds, or occasionally Hides, by the 
part 1, 2, at one end; and by the part 3, 4, at the 
other end; On the upper face of one of the tranfverfe 
pieces of hard plank, reprefented by figure 4, PLATE 

J, when this tranfverfe piece is bolted in its proper 
place, in the upright post at 2, PLATE II, and the 
like tranfverfe piece is bolted in its proper place, at 3, 
in the shorter upright poll of the great fixed frame, 
Which polls are here fhewn by dotted lines. 

Thus it appears that this pendulous frame, repre-
sented in PLATE. II, ist® by fufpended by the trans-

verse 
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verse pieces, figure 4 of PLATE I, and is to give free 
passage to the fcrew-bolts, without grating on them. 

The shaded rectangular figure, AB DC, PLATE 

II, fhews the breadth well as the length of the pieces 
of scantling, of which this moveable pendulous frame 
is to be formed. The thicknefs of each of these pieces 
is to be about 6 inches; and the wood of the longer 
pieces ought to be found, because they are to sustain a 
very great pressure, without bending. 

In PLATA 11, the dotted lines E F, F G, G H, 
H E, shew the ex eut of a close boarding, which is to 

have the thick -els of an inch, and is to be fastened to 
the frame, A B D C, by hard wooden pins; and is to 
be fluted, as will be taught hereafter, on the face of 
the boarding which looks to the great twiddle fixed 
frame. 

A fluted boarding, of the fame figure and extent, 
Is to be fattened in the fame manner to each flat fide 
of the great rectangular fixed frame, first mentioned. 
.Hut this bearding is to have a, thicknefs of 1 1/2 inch; in 
order that the filtrated liquor, which will stream from 
the .fluting, may fall fo much distant from the upright 
posts of the great fixed frame, and that any excavation 
to be made, for the admission of the fcrew nuts at the 
upright ports, may not cut through the fluting. 

In making these frames, and in .applying the board* 
fog, care is to be taken that the faces be fo flat, that 
they may meet and touch IN all parts; otherwife they 
will not well ferve to prefs the bags-and filth, which, 
will hang between them, to the degree of drynefs which 
may be required. 

The fluting is to run with the length and grain of 
tha boards, and with parallel' ridges and furrows. 

Each 
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Each furrow is to have a depth of 3/8 of an inch be* 
tween the summits of the ridges, and is to be rather 
rounded than angular at the bottom ; and is more over 
to be smooth, to prevent the lodgement of dirt in it. 

Each ridge of the fluting is to be rather angular than 
fiat, but is not to be fharp ; for a (harp ridge is apt 
to splinter, and might hurt the filtrating cloth when it 
is excessively compressed On the other hand, a ridge 
which prefents much flat surface to the cloth, is apt to 
check the filtration there! When the fluted boards are 
pinned to their respective frames, the courfe of the 
fluting is vertical; 

Every flaw that might give passage to a filtrated liquor 
through a fluted board, is to1 be plugged with hard 
Wood; and the plugging is to be cut and dressed to 
continue the stuting uninterrupted : Arid in order that 
the liquor may not find passage between the stuted 
hoards, they ought to touch each Other; by about 3-4 
of their thickness; and by the remainder of the thick* 
nefs, and near the fluted face, they ought each to be 
bevelled to much; that the bevels of two Contiguous 
boards may make one perfect furrow, equal in depth 
and width to any other furrow of the fluting.' The li-
quor finding a free passage by fuch a furrow, will never 
pass from it between the boards; 

An intermediate slender pendulous frame is now to 
be made, of pieces equal in length and breadth, and in 
the junctures, to the frame A BD C, but not fo thick. 
For as the pieces of this slender pendulous frame will 
be prefled almost equally on both fides, they will not 
need a greater thickness than three inches. 

This slender pendulous frame is to be flung movea-
ble and intermediate, between the great fixed frame and 

B the 
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the moveable frame A B D C, and will hang in the 
manner of this last by the upper projecting ends. 

Each broad face of the ilender intermediate pendu-
lous frame, is to carry fluting of the kind and e 
already defcribed, and made of boards not exceeding 
an inch in thicknefs. 
. The great fixed frame first described, being thusi 
provided with a slender moveable frame, and a stronger 
moveable frame, on each fide, two bags may be work* 
ed on either of them; the slender pendulous frame 
Serving to fuflain one of the bags on each of its fluted 
faces; fo that both bags may be compressed at once be-
tween parallel (lutings, by the means of screwing the nuts 
home upon the screw- bolts of that fide of the machine. 

For the greater facility and expedition in fixing or 
removing a pair of bags, each of them is to be pro-
vided with tape loops at the upper border, by which 
the flatted bag is to be suspended with the borders co-
inciding with thole of the fluting. 

For this purpofe, the upper border of the fluting, on 
each fide of the flender intermediate pendulous frame, 
is to be notched with a law to the depth of half an inch,, 
to (hew an interval of a quarter of an inch in breadth, 
on each fide of a tooth-like piece,, for thirteen such 
teeth, and an extreme tooth-like piece at each corner. 
The thickness of each of these pieces is to be half an 
inch from right to left, and that of the board or less, 
in the transverse cut. By thefe teeth fifteen corre-
sponding tape loops of each bag will hang. 

In order to (hew how the filtrating bags, (lung in 
the defcribed manner, are to be charged with the liquor 
to be filtrated, it is expedient now to advert to the fol-
lowing parts of the mechanism. 

The 
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The shaded figure, I K L M N, represents a common 
fuction pump, under the spout of which appears a 
clipped bolt, K X, by which it is fattened to the con-
tiguous long" upright poll of the great frame. The 
bolt-part passes through the centre of the poll there, 
and is screwed by the end X to the pod. The clip-
part embraces the pump from the pod to K, and there 
each end of the clip is rounded to enter a hole in a 
bent plate of iron, which is forced home against the 
pump by a key driven through a key-hole, made near 
each end of the clip. The pump is further secured 
in its position by the like clipped bolt at L Y. 

The mounting of the handle and pi don of the pump 
are omitted, because they are generally known ; and 
it .is sufficient to observe, that a short handle works on a 
pin, which is the fulcrum or centre of motion, near, 
the edge of the tunnelled mouth of the pump above ; 
which edge is provided with the means of supporting 
and directing the handle in the usual manner. To 
this handle, at the distance of 18 inches from its cen-
tre of motion, a (lender pole is stung; to reach to the 
longer lower handle placed at a commodious height for 
the workman^ and by due mounting to communicate 
the motion of one handle to the other. 

The pole is made of light wood 2 inches square, 
and has the angles planed off, except at the ends, 
which are made wedge-like to receive the necessary 
fixtures of iron. 

When the handles are horizontal and. parallel, the 
pole ought to be perfectly vertical, for otherwife the 
working of the pump, will be unnecessarily laborious. 
The pin, or centre of motion, on which the long lower 
handle is to work, ought to have the fame distance 

B 2 With 
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with the pin, or centre of motion, of the upper short 
handle, from the perpendicular axis of the pump. 
And the pin, on which the lower handle is to work, is 
to be sustained by a strong jaw-bolt, palling through the 
long upright poll of the great frame, at the height of 
three feet seven inches from the ground, on which the 
pumper is to stand. , 

The valve of the piston is to be made of folded can-
vas closely quilted, and nailed to a piece of sheet-lead, 
which ought to extend of an inch or more, over the 
aperture of the piston, on all fide?. 

The mounting of the fides of the piston ought to be 
also of folded canvas, clofely quilted and stiff, and hav-
ing a breadth of 4 1/2 inches. 

At the lower edge of this mounting, where it is nailed 
to the piston the circumference ought to be less than 
that of the chamber of the pump, in order that the 
friction may be lessened there ; but the upper edge or 
mouth of the canvas-mounting ought to have a greater 

circumference to flop the chamber tight, and press 
again ft it, all around. Thus the piston will work 
with lead friction, and the mounting will be durable. 

The shaded figure MOPN, represents a trough that 
is lined with lead. 

At ft, this trough meets, and rests on the edge of 
the knee-wall of the furnace. Between ft and O this 
end of the trough lies over the bench, towards the (addle 
between two contiguous vessels, but leaves an interval 
between the bench and the bottom of the trough, for 
the convenience of washing, and to prevent the lodg-
ment of scum there. 

At the end O, this trough is semicircular, to receive 
and lit a sieve, through which the liquor to be cleansed, 

is 
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is to be ladled, and which ought to flop fuch scales, 
straws, and other dirt, as might clog the pump or the 
tubes which deliver into the filtrating bags. 

By this position of the trough, the liquor may as ca-
sily be ladled into it, as into the next teach; and when 
the liquor is fo fine as not to require filtration, the sieve 
trough may remain in its place, without giving any 
impediment to the ordinary business of the house. In 
this position alio the sieve trough (lands very conveni-
ently, for the reception of any scum taken from either 
the third or second teach; for one of the ufes of the 
machine is, to separate and fend forward the rich 
fweets of i'uch scums; and there is less danger of re-dif-
solving the dirt of such fcums in the cooler liquor of 
the machine, than there is in throwing them back to 
a more watery boiling liquor in the usual manner; and 
certainly there is less waste of heat and fuel and of 
sweets, than there is in throwing the hot scums back-* 
wards, to go at lad to the still-house. 

The described pofition moreover renders it perfectly 
convenient to ladle from either of the near vessels, and 
filtrate from the richess ; but this is not to be done un-
less a skilful person attends, to prevent the charging of 
the bags with liquor pf excessive spissitude, which is apt to 
clog them suddenly; and to prevent the advancing of 
any liquor, that is not very rich in sugar and boiling hot, 
towards the first teach, about the time when its charge 
is almost completed, and near the period,of grain-. 
ing. 

By the reprefented distance of the machine from the 
knee-wall, the workmen can approach the boilers and 

work in the ordinary manner, without any impediment 
from the machine; and the man who pumps when the 

machine 
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machine is employed, Rands cool, and does not at all 
interfere with any other workman. 

As the negro boilers are apt to strike the sieve out 
of its place, arid to throw fame of the liquor with the 
scales and fibrous dirt contained in it, between the 
fieve and the circular end of the trough, the sieve is 
to be made fall by any means that the workman chuses 
A bar of coarse lead or folder placed aerofs the trough, 
and pressing the sieve to the round end of the trough; 
answers this purpose; so also does a stiff wire, placed in 
the fame way and tightened to the fide of the sieve by 
a pin, fifing a quarter of an inch or more from the 
leaden lip of the trough on each fide. 

To give the liquor free passage from under the sieve 
towards the pump tube, the hoop of the sieve is to be 
sustained above the bottom of the trough, by three 
pieces of lead an inch or more in height, and having 
a notch in each for. the reception of the lower edge off 
the sieve-hoop, and for the support of it at the distance 
of half an inch from the bottom of the trough. 

When the fieve does not fit and fill the round end 
of the trough, it is necessary to tack a Hip of thin sheet 
copper round the fieve, and that this flip {Hall • have 
fuch position, breadth, and Hope, as will enable it to 
deliver over, the edge of the trough, and back into'the 
boiler, any liquor and dirt that might other wife have 
fallen between the sieve and the trough. 

A brass-wired hoop sieve, measuring 1 6 or 17 inches 
in the greater diameter, and having the apertures be-
tween the wires 1-16 of an inch in diameter, is the 
fittest for this purpofe ; but a coarfer sieve will answer, 
provided the apertures be not more than twice this size. 

For the purpofe of placing or removing the sieve-
trough 
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trough, without straining the pump tube, which 
enters it and almost locks it to the long upright 
poll; of the machine, the end of this trough, next 
to N, is made to reft on a block of wood which is 
moveable, and is supported by the small transverse 

piece LM, figure 1, PLATE I, the place of which pieces 
appears in PLATE II, by the dotted lines crossing the 
the upright post, below the end of the trough at N. 

The tbrcknefs of the bottom board of this trough is 
to be an inch and a quarter, or a little more at the end 
N, and there, at the orifice of the pump tube, the bot-
tom is to be hollowed, to form a bafon of about nine 
inches in width, by an inch or more in depth, in order 
that it may gather to the mouth of the pump tube, the 
iaft portions of liquor, that are to be railed by pumping. 

As this trough will be placed so as to slope a little 
downwards, and to deliver towards the bafon at N, the 
Jaft portions of liquor, which might otherwife lodge on 
the whole expanfe of the bottom, it is made, as the 
{haded figure represents, deeper at the part between 
P and N, than at the part OP; and this measure alio 
serves to prevent the liquor from flopping over, at the 
end of the trough next to the long upright post, when 
{he liquor is undulated by hafty ladling. 

The inside of this trough, in Head of having angles 
at the bottom, where this meets the fides, is round 
there, fo as to deliver freely towards the middle line of 
the bottom, and into the fmall bafon at the lower mouth 
of the pump tube. 

The distance between this mouth and the bafon mull 
not be lei's than 3-4ths of an inch; for at a much 
Shorter distance of these, the pump is apt to fuck up 
sir, when the charge in the trough is shallow. 

According 
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According to the announced scale, the (haded fi-
gure MOPN truly represents the outside measure or 
depth of the trough, including the thickness of the 
bottom board, and that of the leaden lining, which 
Ought to turn over the hp of the trough ; the cavity of 
the trough will therefore measure less than this figure; 
by the thickness of the wood and lead at the bottom, 
and in some places will meafure (till lefs, by reafon of the 
rounding of the angles at the bottom. Any perfora-
tion made in cutting out the cavity for the bafon, at the 
mouth of the pump tube; may be covered by nailing 
a thin board over it,- on the outside of the bottom 
board; 

The described pump; drawing liquor from' N deli-
vers it by the fpout issuing between S and K, into the 
Square cistern Q R S T, the depth of which, including 
the bottom,' is here truly represented, according to the 
given fcale; the thicknefs of the bottom board and leader* 
lining being 1 1/4 inch. 

The spout of the pump is to he foldered to'the leader! 
lining of the cistern, in Order that the liquor may bit 
occasionally raised to fill the cistern to the (lender tube 
at R, when the highest column of liquor and its greatest 
pressure are required. Near the lip of this cistern at R, 
and on the fide next the boilers, is inserted a small 
leaden tube WR, by which any superfluous liquor 
may fall back into the next boiler,- instead of flopping 
over to Waste, when more liquor is pumped up than is' 
necessary for the supply of the machine at full work. 

The bottom of this elevated cistern is hollowed oft 
t;he inside, so that the liquOr may all freely drain into 
a (inall cavity or bason, where the upper mouth of the 
vertical leaden tube, U Z, is to be foldered to the leaden 

lining 
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lining of the bottom of this cistern, in order to convey 
the liquor downwards, to the filtrating bags. 

The width of this defcending tube is to be conside-
rably increased near Z, in order to make room for 
the inlertion and foldering of the tube Z C ; which, 
receiving the liquor From the defcending tube, is to 
deliver it horizontally, by the mouth C, into a filtrat-
ing bag flung on this fide of the great' fixed frame; 
and alio, in order that there may be room for the infer-
tion and foldering of another tube, like Z C, which 
being alfo fet to a right angle with the descending 
tube, is to deliver horizontally, in the manner of the 
tube Z C, into a filtrating bag flung on the other fide 
of the great fixed frame. 

In the horizontal tube Z C, at the place 5. a brass 
stop-cock, of the fame bore with the leaden tube, is 
fixed; in order that the flux of liquor may be 
regulated to the demand of the teaches, and that the 
liquor may be flopped at 5, when iuch stoppage is 
required: The other horizontal leaden tube, corre-
sponding with Z C, and delivering horizontally into a 
bag on- the other fide of the great fixed frame, is, in 
like manner, provided with a brass flop-cock, for the 
like purposes. 

Thus the liquor may be delivered through the open 
cock, to the bag on one fide only; the other cock 
being closed, it may be delivered alternately to either 
fide, or it may be delivered into both of the bags at 
once. 

Each bag receives the liquor from the defcribed 
horizontal tube, by a tube fomewhat wider and made 
of double cloth: .This cloth tube, issuing from the 
nearest and lowest corner of the bag, is tied on the 

C mouth 
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mouth of the horizontal leaden tube, by a double turn-
of tape. 

'idle reason for the delivery of the liquor into a bag 
;rt the bottom, rather than at a greater height, will be 
given in due time. 

With this provision of two- bag#; the machine has 
sufficient power for general use: But in order that the. 
filtration, by only-one fide of t he machine, may be carried 
on without interruption, for a double length of time, 
to the am- vat of 24 or 36 hours; or that there may 
be ample provision for the filtration of the foulest and 
most greaty liquors,, and of the scums alio, the following! 
nutans are employed 

A filtrating bag, when flatted and- doubled down 
as the mouth, and flung to. the machine, as will be 
fully Shewn hereafter, measures five feet fix or seven-
inches in length from right to left, and about three feet fix 
inches in breadth or depth,, from above downwards. 
This men Cure is preferred, because the bag can be made 
to this size with the fewest foams, and-the smallest 
waste of the broad cloth and blanketing. This rec-
tangular area of each bag, correfponds with the area' 
of-each fluted "boarding. 

When the whole power of the filtrating* machine is 
to be employed,, the intermediate Slender pendulous 
frame is made to fling,a bag by each of its fluted/ 
faces ; and the machine, being.provided with a Slender 
pendulous intermediate frame, .on each fide of the 
great fixed frame, is capable of working by two bags at 
the fame time, or by four, on both fides. 

In order that it may. be thus worked, the tube Z C 
is to point to the cloth tube of the outer bag, and from 

a part about midway, between the cock 5, and the ori-
fice;-



OBSERVATIONS, &c.19 

fire C, the leaden tube is to fend forth a short tube., 

branching horizontally to the cloth tube.of the inner bag, 
on one fide of the machine : To (hew the angle with 
which the short branch ought to diverge from the tube 

5, C, and the necessary interval between the orifices of 
these, the bags and'the (lutings ought to be placed as 
they ought to be for work, in the manner which will 
presently be shewn. The interval between these orifi-
ces ought not to be greater, than the thickness of 'he 
slender pendulous frame with the fluted boarding of 
both its fides: But it may conveniently be somewhat 
dels. In this way the liquor will be delivered at equal 
heights, and by equal orifices, into the.bags, and the 
delivering tubes will be easily accessible to a piece of 
wire, or a slender Hick, whenever drey may be suspect-
eu of harbouring dirt. 

With the like precaution, the descending tube U Z, 
is made perfectly straight, that it may easily be clean fed 
by dropping into it, and moving up and down, a {len -
der bar suspended by a cord. 

hue hke branching of the delivering tube to furnish 
two orifices, and the like means of suspending bags to 
receive from thefe orifices, on the other fide of the 
great fixed frame, gives to this last fide, the like power -
PC rapid and long continued filtration. 

The pre dure of the liquor, on each fluted facing 
of a pendulous frame, is, as the :uca'covered by.the 
filtrating bag, multiplied by the mean height of the 
pressing column of liquor. This mean height is that 
of the lip of the elevated cistern, above the centre of 
the bag; that is 99 inches: But, as, the. area above-
mentioned is equal to 2672 (quart Inches, the pressure 

on each fluted face of a moveable frame, is equal to 
C 2 the 
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the weight of 2672 cubic inches of enriched cane-juice, 
multiplied by 99, the inches in the height of column. 

If the pressing fluid were water, the sum of the 
pressure would equal 9160 pounds; but, inasmuch as 
evaporated cane-juice is specifically heavier than water, 
this pressure considerably exceeds the weight of 9160 
pounds; and, as the great pendulous frames bend 
visibly under this prelfure, they certainly require all 
the strength of the delcribed timbers. 

But as the pressure of the bags, on the (lender pen-
dulous intermediate moveable frame aboye delcribed, 
is equal on both fides of it, and in contrary directions, 
the,force of the column of liquor tends only to prefs 
the fides together, but not to bend the timbers of this 
frame; and therefore, this frame is made pf tenderer 
scantling, and to ferve only when two bags are worked 
on pack side of the machine: When only one bag is 
worked on a fide, it is necessary either to take away 
the {lender pendulous frame, and Life only the stonger 
moveable frame; or to support toe {lender pendulous 
frame, by screwing the stronger frame up to it. 

Even when two bags are to be worked, one at each 
fluted face of the slender pendulous frame, care mult 
be taken that the liquor shall flow at once into both 
bags, and rile in both to the fame extent and height: 

For, is one of the bags by being wrinkled, or by Hav-
ing the interior Surfaces too dole to each other, should 
refuse admittance to tin: liquor, whilst i rises high in 

the next bag, this *1 ail will bend the {lender moveable 
frame to prefs on the obstructed bag, and dole it com-
pletely , especially if 'he pressing column of liquor be 
high. 

The liqnor is made to enter at the bottom of each 

bag, 
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bag, rather than higher up, for the following purpofes: 
The Gi ft is to make the liquor rife to equal heights in 
the contiguous bags, and to prevent the inconvenience 
lately mentioned, from attending the ufe of a slender 
intermediate frame, which is preferable to a thicker 
frame; because it gives a fmaller interval between the 
charges of hpt liquor in these bags, and cools them less, 
and allows that the delivering tubes may branch with 
a fmaller and more convenient angle. 

Secondly, this manner qf admitting the liquor to a 
bag, from the bottom upwards, mixes the successive 
portions of residuary liquor of the bag, with the fresh 
portions admitted ; and prevents any liquor from re-
maining long quiescent or unmixed pear the bottom of 
a bag, there to four by delay. 

Thirdly, in this method of admitting the liquor, no 
more of a bag is brought into ufe, than is necessary for 
the required filtration, and an unnecessary expansion 
pf (he liquor, to cool or four, is prevented. 

Fourthly, it is to be observed, that a woollen cloth 
bag, that is Hung when dry, is capable pf filtrating much 
quicker and longer, than a like bag flung wet to the 
machine ; and therefore, no more of a bag ought to be 
wetted, with the liquor to be filtrated, than is necessary ; 
and to avoid unnecessary wetting, the liquor mull enter 
near the bottom of the bag, rather than higher. 

Fifthly, by the prescribed entry of the liquor, and 
the horizontal portion of the cocked tube which deli-
vers it, all the liquor of a let of bags on one side of 
the machine, may be let into the bags on the other fide, 
by turning the cock on each fide; and it is highly con-
venient thus to empty any one fet, when clogged with 
dirt; for otherwise, some time and attention would be 

neceffary, 
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necessary, in order to drain off,,or to press the residua-
ry liquor of a dirty fet of bags, through the clogged 
cloth. 

Sixthly, this entry of the liquor, by a narrow aper-
ture of the cock, through a wide cloth tube, fide wife, 
and at the very bottom of the bag, is necessary towards 
'perfect filtration, and to compensate for any imperfec-
tion of the cloth ; for when the liquor entersby a cloth 
tube, placed higher above the bottom "of the bag, it 

causes a commotion by the fall, especially at the com-
mencement of the work ; by which the plate of dirt, 
already gathered on the cloth, is disturbed, and a freer 
pillage is given to liquor imperfectly filtrated. 

"It might be apprehended that when the residuary 
liquor in a dirty fet of bags''" is thus turned into the 
fie fit bags, the lighter dirt will accompany it: But this 
docs not happen, when the liquor is let off with mode-
rate velocity ; far the dirt clings in the villous faces of 
the blanketing, arid the sweets drain from it, 'through 
the cloth speedily. 

PLATE III shews, by the dotted lines, the upright 
pods of the great middle frame of the machine, and 
the relative pofition of the sieve-trough, extending from 
this frame towards the knee-wall of the teaches. 

The rectangular (haded figure, A B C D, exhibits 
the extent and pofition of a flatted filtrating bag, in re-
gard to the1 great middle frame, when this filtrating bag 
js flung, by tape-loops, between parallel fluted faces, 
which limit the distance between the inner fides of the 
bag to about half an inch : The smaller this distance is, 
during the filtration, the less the bag will hold at any • 
time, and the quicker will be the renovation of the li-
quor in it, to pi event cooling and souring. 

E D 
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E D shews the tube of the bag ; which tube is made 
of doubled cloth, to, bear the great pre (lure of the co-
lumn of liquor which it is to sustain; and this cloth 
tube, when tied on the orifice of one of the horizontal 
cocked leaden tubes, described in Pi. ATE II, conveys 
the liquor from the top cistern into the flatted and sus-
pended bag. 

In the experience of many years, I have met no fil-
trable liquor whifch'equals cane-juice, in the difficulties 
of quick arid accurate filtration, or of that perfect depu-
ration of which alone we treat at this moment: It soon-
elogs any linen or cotton cloth, that is close enough 
to filtrate truly. Blanketing, and other open spongy wool-
len cloths, serve only to flop the coarser dirt; and the 
closer fpongy thick woollen cloth, called- double swan-
skin, the evenest the author could find in England, has 
not, in trials hitherto made of it, served to filtrate unex-

ceptionably: F or, in the commencement of the process, 
it pa lies the liquor turbid; up til the larger pores have 
been lessened by the deposition of herbaceous matter in-
them; and thus it becomes necessary, for perfect de-
puration, that the fir ft portions which issue turbid,. 
should be returned into the bags : The subsequent fil-

tration alio is the less perfect, as the liquor is worse in 
quality, or less difpofed to the breaking and flocculence 
described in the first part of this work: But still this 
cloth, when the liquor is judiciously prcharted to it,, 
approximates the thing required fo nearly, as to drew, 
that woollen stuff made thick like this, with a villous 
surface, but closer and evener in the texture, and of 
finer wool, could filtrate completely in the form of a 
Angle- bag. 

The pre feat want of such stuff, imposes on us the 
necessity 
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necessity of adverting to the following substitutes, and 
of adopting them now,, at a quadruple expence. 

By placing any woollen cloth between a strong light 
and the eye, we cart immediately fee Whether it cats 
filtrate truly Or not: For that which can, will appear 
uniform in its semi-transparency, without being diapha-
nous in any point; but that which cannot, will drew 
numerous minute lucid holes or pores; and, to the 
former of these defcriptions, good broadcloth anfwers. 

No broad doth could be procured here, that had not 
been deprived of its moll ufeful villous coat, and shun 
and dressed to a close even furface ; and bags made of 
fuch drelfed cloth, although they pa ft* the liquor per-
fectly transparent, from the beginning to the end of 
the procefs, cannot continue the filtration for the length 
of time, which is mod convenient in the boiling-house; 
becaufe it has not the pile which would arrest and fuf-
tain the dirt to a considerable depth, and thus prevent 
it from clotting on the closer furface of the cloth it-
self. 

To remedy this inconvenience it is, for the prefent 
time and circum(lances, expedient to line the broad-
cloth bags with blanketing ; the long villous- pile of 
which is found to harbour and detain the dirt, in a di-
vided and permeable date, and to fecure the cloth for 
a long time from being clogged. 

Under thefe difficulties of' the prefent moment, we 
must proceed to a defcription .of lined bags; taking 

care that it shall embrace every necessary advice, for 
the formation and ufe of simpler and cheaper single 
bags. 

Every kind of fine broad cloth (brinks in walking; 
and to allow for this, and for lapping over at the seams, 

which 
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which will presently be required, the cloth, which is to 
ferve for a bag of five feet feven inches in length, ought 
to be cut into pieces of fix feet; some of which pieces 
are to be torn along the middle, in order that a whole-
breadth piece fewed to one of half-breadth, along their 
greatest length, may ferve for a bag, with the lead 
learning and wade of cloth. 

This large feamed piece is to be doubled up, to 
make the falvage borders coincide ; and the bed face or 
pile of the cloth is to be turned inwards, in making 
this duplicature: The doubled cloth is to be cut in 
the lines A F, F L, and in the lines B G, G K, to 
drew the dap L F, G K, belonging to each fide of the 
intended bag. 

By the like seams along the borders A D, and B C, 
lapped over, the closures of the bag will be completed, 
except near D, where the double cloth tube, E D, is to 
be inferred in the manner reprefented in the figure. 
Thus a flap-mouth will be left at the upper bonier of 
the bag, so that it may be opened there, by the whole 
extent of the cloth on both fides, from L to K. 

This width of the flap-mouth is allowed, in order 
that there may be no occafion for pulling the .cloth 
with force, when the inside of the bag is to be turned 
outwards, for the purpose of wafhing away the dirt. 
In learning the bag at A F, and G B, care is to beta-
ken, that it meafure three feet feven inches, from this 
top border to the bottom border; which will allow an 
inch or more for shrinking in this direction, in the first 
wafhing; and will make the bag, when shrunk, to fit 
the fluting. 

In cutting out for the slap-mouth, to the meafure of 
three and an half feet in length, by three and an half 

D inches 



26 OBSERVATIONS, &c. 

inches or more in breadth, as represented in the dia-
gram, a little may be borrowed from the found parts of 
the falvages, if that should be necessary to the requisite 
depth of the bag, and the described extent of the flap-
mouth. 

The seams which are the firmest, and by which the 
needle-holes are leaf! apt to leak, when the cloth"is molt 
forced by the liquor, are made by lapping over the 
edges of the cloth, three quarters of an inch or left, 
where the juncture by fewing is to be; then, by tack-
ing down here, to make the cloth smooth and even, 
and to prevent puckering; and then by back-stitching 
along each edge, and within 1/8 of an inch of it: This 
double row of back-hitching is to be observed, in the 
juncture of the whole-breadth piece with the half-
breadth piece, and at the seam at the ends A D, B C, 
and at the upper borders A F, G 13: The bottom, 
D C, will have no seam, becaufe it is made by the dou-
bling up of the cloth. 

As thefe Teamed borders are to fuhain a great pref-
sure of the liquor, without meeting any fupport from 
the fluting which supports the flat fides oniy cf the 
bag, it is necessary to It lengthen thefe borders, and to 
meet their drained needle-holes, By a strap of the cloth 
fewer] to thefe borders, and broad enough to be back-
stitched on each fide of the bag, to the extent of an 
inch and a quarter within the border. This binding 
of the bag will strengthen the border D A, and the 
border CB; but the upper borders A F, and G B, are 
to be fecured in the fame way, rather to prevent the 
mouth, F G, from being torn in washing, than to pro-
vide against the pressure of the liquor ; because it presses 

here with the shortest column, 
to 
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, In order to line with blanketing, the inside of the 
bag is to be turned out, and it is to be laid flat on a 
table: When the blanket is to be made to cover the 
fide A B C D, and to fold round the bottom D C, and 
to cover the other side, which corresponds with A B C D, 
in figure and extent. The fined pile, or mod 
fleecy fide of the blanket, is now to face outwards; in. 
order that when the bag is returned to the date in which 
it will serve for work, the mod fleecy fide of the blan-
ket may face inwards, as it ought. 

The blanket lining is to be fewed to the cloth bag, 
along the bottom border D C, the borders C B, B A, 
AD. A lining is not required for the tube E D, be-
cause it is already made of double cloth, and an addi-
tional lining would narrow it too much. 

It is unnecessary, and would be inconvenient, to line 
the slap-thouth of the bag; for the additional bulk of 
the lining would lender it more difficult, to turn down 
this flap-mouth fmooth and flat, in the manner here-
after to be defcribed ; and would render the part of the 
bag, on which fuch a thick flap-mouth fhouid press, 
inacceffible to the liquor: Therefore, the edges of the 
blanket lining are to extend no higher than the line 
F G, at which they are to be fewed to the cloth. 

It has. been mentioned, that each bag is to be sus-
pended by tape-loops, which are to hang on coincident 

teeth of the upper border of the fluting of the slender 
moveable middle frame; and now the particulars of 
this provision for hanging a bag for ufe, are to be de-
scribed. 

In order that the tapes, and the sewing to the cloth, 
may not be drained by any force greater than the mere 
Weight of the bag, they ought to be fastened to it in a 

D J?. manner 
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manner to admit, that the upper border, or duplica-
ture of the bag, may freely ("well upwards, and become 
rounded equally, by the pressure of the liquor, in-
Read of bearing against the loops, and forcing their 
fewing to the cloth; and therefore the loops mull be 
faliened to the cloth, not at the upper border, but 
below it, by an inch or more on either fide of the bag. 

In the bell method of applying the loops, each 
piece of tape, which forms a loop, ought to be conti-
nued downwards, and around the lower duplicature or 
bottom of the bag, fo that it may hare, on each fide, 
as many parallel flays of tape as there arc loops : And, 
as the negroes are apt to pull or raife a bag by one or 
two of the loops, even when its weight is greatly in-
creased by wet and dirt, thefe loops and flays are to be 
strong; and the fewing of them is to be smooth and 
firm, and is to pafs through the bag and lining, to keep 
thefe from wrinkling, and to facilitate the washing. 

But, in order to make 'the description simple and 
clear, we may confine ourselves to the following me-
thod : 

Suppofing a piece of tape for each loop, of no great-
er length than is necessary for the duplicature forming 
the loop, and for the attachment of the ends to one of 
the parallel stay-tapes of the bag, then a piece of C l-
inches in length will serve for each of the loops, 1, 2, 
and for that next to 2 : And also for a, 3, and that 
next to 3, on one fide of the bag, near the upper bor-
der ; and the like pieces will ferve opposite to these, on 
the other fide. 

Each piece is to be formed into a loop, by doubling 
end to end, and by fewing the contiguous fides, toge-
ther, at the middle of the folded piece, and in a straight 

line 
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line across it: This fewing serves to make the pulling 
of the loop equal on both ends of the tape, and on the 
few in g which fallens ahem to the bag • not one over 
the other, but close by each other, on a greater extent 
of the cloth. 

This fewing is to be made an. inch or more below 
the upper border of the bag, and quite through the 
ft ay-tape, the cloth, and the lining, for each of the 

enumerated loops. 
On the fide from which the flap-mouth turns, nine'"'7 

Other loops like these are to be sewed on, in the same 
line, near the border, and at equal distances from each 
other. 

But, on the fide to which the flap-mouth turns,, 
and which PLATE III (hews, and which is the nearest 
to the fluting by which this bag hangs, the nine longer 
loops, appealing between F I, and G H, are to be 
fixed, as the figure represents. 

This fixture of the loops, on this fide of the bag, 3 1/2 
inches below the upper border, ferves to make room 
for the doubling down of the flap-enough to the positiono 
F I H G, when the bag is closed for work : And the re-
presented length of thefe last-mentioned nine loops, is 
to permit them to reach upwards, to the height of the 

- corresponding oppofite loops, in order that the dupli-
cature of the flap-mouth may be sustained between the 
opposite row's of loops, and that the oppofite fides of 
the bag may be held smooth, at equal heights near the 
upper border. 

In order to maintain the figure of a bag, and to 
give it strength and duration, the tapes which form the 

described loops at the upper border, are either to te 
continued downwards towards the bottom of the bag, 

or 
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or are to be firmly joined to corresponding and paral-
lel tape-loops, fewed to the cloth and' lining,' from 
the upper border downwards, and around the dupli-
cature of the lower border or bottom, from one fide to 
the other, and up to'the top : And this fewing ought 
to be firm and even, without puckering, to prevent the 
flitches from being strained more in any on ; place than 
elfewhere ; for, wh rever they are excessively drained, 
the needle-holes are apt to be forced open, and to let 
throughTome liquor imperfectly fil iated. 

A bag thus looped, will hang as much below the 
intervals of the teeth already defcribed, as will be sus-
ficient to prevent its upper border from fpewing any 
filtrated liquor upon them. 

By the mere inspection of the {haded figure A B'C D, 
one may readily perceive,- that when the loops of a bag 
are made to direct the duplicature of the slap-mouth 
to one fide, the loops of the other bag, which is to 
work at the fame time, on the other fide of the fame 
{lender middle moveable frame, mud be made to direct 
the duplicature to a contrary fide of this lad-mentioned 
bag: For otherwise both the flap-mouths would not 
turn to the correfponding fluted face, on which each 
duplicature ought to be held finoothed and steadied by 
the weight of the bag, whilst the frames are moving 
home to the proper intervals for filtration. 

In every other respect, the bags are to be made 
alike, for both fides of the machine. 

Formerly fide-loops were provided, to fix on cor-
refponding pegs at the outer edge of the fluting, and to 
keep the bags to their greatest extent from one fide 
border to the other, on the fluting. But now it ap-
pears that thefe are not necessary, provided the bor-

ders 
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ders of the bag be pulled and dressed to the proper ex-
tent, after the fluted faces are fixed; for the fubfequent 
heat and pressure give a fet, or a permanent disposi-
tion to to the fame extension and figure. 

' The shaded figure, M N O P, reprefents a long 
trough, lined with lead, in the proper position, rela-
tively to the bag and to the great middle frame of the 
machine, for the reception of the filtrated liquor which 
falls from the fluting. 

This trough is bevelled outwards to an edge, at the 
lip, in order that the lip, touching the upright posts of 
the machine, may stand behind the lower edge of the 
fluted boarding of the great middle fixed frame, and 
that none of the filtrated liquor shall fail outfide of the 
trough, and between it and the contiguous face of the 
great middle frame. 

The reafon for making the trough fo long as it is 
here represented is, that it may receive, by the bevel-
led lip at the end M. any liquor that may ouze at the 
tying E, of the cloth tube E D, to tire horizontal lead-
en cocked-tube described in PLAT*. II; and that the 
trough may, in like manner, serve at the end N, PLATE; 
III, in case it should be thought necessary to lead 
down hither, the scums and the filth of the boilers, front 
a cillern placed at or near the shorter upright post of 
the machine, in order that they may be filtrated apart, 
on any fide of the machine that is not occupied by the 
filtration of liquor from the teaches. 

In order that the firearns of filtrated liquor, falling 
from the fluted boarding of the great middle frame, 
may not fpread and chill on the fides of the trough, it 
is expedient to make this fluted boarding a little duck-
Si1 than die others, to the amount of 1 1/2 or of 3 inches; and 

to 
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to notch the upright potts of the great middle frame, 
to let in the trough to the depth of half an inch or more. 
It is necessary also, that this fluted hoarding should be 
bevelled from behind forwards, to shew an edge at the 
furrows of the fluting: for otherwise, the filtrated li-
quor will be apt to trickle backwards and behind the 
trough. 

This trough is to be made of boards, an inch or a 
little more in thickness; it is to be dove-tailed at the 
corner joints, and is to be lined with lead : Its cavity 
ought then to measure 18 inches in bread h, at the bot-
tom board, 22 inches at the mouth, by about seven 
at the greatest depth, and by the length (hewn in the 
figure, according to the scale. 

As this trough is to serve for different modes of filtra-
tion, its bottom mult not be flat at the infide : When 
the bottom boards have been nailed on, an inch board 
is to be fattened recover half the breadth, and the whole 
length of the bottom, fo that the leaden lining of the 
bottom (hail be deeper by an inch, at the fide or half 
•into which the streams of filtrated liquor will fall, than 
at the otner fide or half, which serves only to enlarge 
the capacity of the trough: The higher part of this 
bottom ought to Hope a little to the lower ; and to this 
lower channel, the Hep cock or tube, Q P, is to open. 

The tube or cock, Q P, is to have a diameter of two 
inches in the aperture, because a smaller will not serve to 
deliver 30 or 35 gallons of filtrated liquor forwards, fo 
quickly as a certain mode of filtration, hereafter to be 
described, may require: and becaufe, no inconvenience 
attends this great aperture, when it serves to deliver the 
filtrated liquor directly from the bags arid the channel 
in the trough, into the fecond teach, by the interven-

tion 
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tion of a small light moveable trough, three and 
a half or four inches deep; by four inches wide; at the 
end which receives the liquor. 

Were it not more expensive, a flop-cock of this 
bore is preferable to a mere tube : But, when the tube 
is used, it is to be provided with a wooden plug, appli-
cable at the inner orifice : And, in order that the 
workmen may insert or withdraw the stopper, without: 
touching the filtrated liquor, the flopper is to have a 
flcnder wooden handle, 12 or 14 inches in length, in-
serted at right angles With it, near its thicker end, 
that the handle shall stand forth above the liquor, by 
the whole or the greater part of its length, according to 
any occafional depth of the liquor in the trough. 

If the tube be not perfectly round, and flopped by 
the plug, a flip of broad cloath is to be wound twice 
round the plug, where it is to fit the tube, and is to be 
fecured there with pump tacks, driven lower than the 
furface of the cloth : On each fide of the great fixed 
frame, and at the height reprefented in the figure, a 
trough of this kind is to be placed, and fupported upon 
the transverse piece; figure 3, PLATE I, when they are 
pinned in the described notches of the upright poll of 
the great fixed frame. 

The parts which serve merely to facilitate the work* 
ing of the machine, are now to be deferibed. 

At that face of the piece, figure 4, PL ATE I, which 
will he the outward, when this piece is bolted in its proper 
place, to an upright post of the great middle frame, a 
line is to be drawn, parallel with the long upper edge of 
this piece, and distant from this edge by two inches: At 
the distance of fix inches from the middle of the length of 
this line, and from thence towards each end in the lame 
hue, holes are to be bored, in which rounded pins of ha 

E wo 
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wood are to be firmly inferted. Each of thefe pins is to . 
project two inches or less, and is to have a diameter of one 
inch or a little more. 

In the rank of pins, from the middle vacant fpace to 
each end of the piece, they are to be distant from each 
other by an interval of two inches, or a little more, for 
the admission of a frnall handspike. 

By the handfpike relied on one of thefe pins as its 
fulcrum, and catching a projecting end of any of the 
upper pieces of a moveable frame, this end of it may be 
Hidden inwards or outwards with great eafe : In the 
fame manner, the other end may be moved on that 
piece, figure 4, PLATE I, which fupports it, and is 
equally provided with the described wooden pins. 

The stronger end of the handfpike ought to have a 
thickness of about 1 1/2 inch by inch, fo that it may 
bear on one of the pins by the broader, or by the 
narrower fide, as the occafion may require. 

For the purpofe of Haying the fluted faces, at the 
distances required for the due support of the filtrating 
bags, pieces of wood, called regulators, are to be placed 
between the projecting ends, at the angles of the frames. 
Each of thefe regulators is to measure about feven inches 
in length, and as much in breadth as will ferve to keep 
neighbouring fluted faces distant from each other by an 
inch, when the regulator Hands between the fcantling 
projections of the frames, and not between the fluted 
faces. Each regulator is also to have a thicknefs, by 
which it may ferve to keep the fluted faces only 3/4 of 
an inch asunder, when this smaller interval is required. 

Each regulator is to have a shoulder at the upper 
end, to prevent it from Hipping downwards from its pro-
per position, between the ends of the frames; and, in 
order that each regulator may be kept to the angle which 

it 
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it suits best, it ought to be provided with a gimlet-hole," 
by which it may be occasionally hung to the post, on a 
nail, near its proper place. 

When the regulators are duly placed, to make the 
fluted faces parallel to each other, in fpite of any imper-
fections in the workmanship of the frames and fluting, 
they are made faff, by screwing home the moveable 
frames, as far as the regulators will permit. 

If a regulator be ill placed, to touch the border of 
a bag that is at work, the liquor will be apt to run along 
the wood outwards, and to drip beyond the trough. 

At these intervals of the fluted faces, and efpecially 
at the fmaller, last described, and determined by the 
regulators, the fleecy faces of the blanket lining of a bag, 
•flung for filtration, either meet, or leave fo small an 
interval between them, that the slender opening from 
the cloth tube into the bag, at the border, is apt to be 
choked, by any fibrous or scaly dirt which the defcrib-
ed sieve cannot flop, in the sieve-trough. 

This flender opening is narrowed Hill more, by the 
thicknefs of the feams which join the double cloth tube 
to the bag* and, on thefe considerations, it is necessa-
ry, that the interval between the fluted faces should be 
duly widened, at the part of the fluting which meets 
thefe feams and duplicatures of the cloth tube. 

For this purpofe, the ridges of the fluting there are 
to be cut away, or hollowed out; and the original fur-
rows, which are thus obliterated, are to be continued by 
new cuts : But this excavation is not to be made deeper, 
or wider, than is necessary for the expressed purpofe, 

To provide a convenient handing place, for the ne-
gro who is to fling or remove the bags, and to prevent 
him from dropping any dirt from his feet upon the 

E 2 frames* 



36 OBSERVATIONS, &c. 

frames, orinto the filtrated liquor below them, a move-, 
able board is to be placed, outside of the frames, across 
the ends of the tranfverfe pieces by which the movea-
ble frames hang, on either fide of the fixed middle 
frame. To guide and keep this board in the proper 
parallelism with the frames, and to permit that it may 
be made to advance or recede with them, a small ledge 
is to be nailed to the lower face of the board, close by 
each tranfverfe piece op which it reds. 

Of the art of working the Filtrating Machine. 
To fet a pair of bags for filtration, the workman is to 

Hide the frames afunder, to make an interval of fix or 
eight inches, between correfponding parallel faces of 
fluting, for the reception of the bags : Mounted on the 
board lately dcfcribed, he is to catch the bag, which 
siuts the interval next the middle fixed frame, by the 
upper border, on each fide of the flap-mouth; when 
he has lowered the bag into its place, he is to fix to the 
correfponding teeth of the slender moveable frame, 
two or three loops, near one upper coiner, and then 
the two or three loops next the other upper corner of 
the bag. 

He is then to fix, in the fame way, the nine inter-
mediate long loops belonging to the fide of the bag, 
that touches the fluting. Having thus ridded himself 
of the weight of the bag, he is to bring the edges of 
the flap-mouth even together; and, press his finger-
ends info the intended courfe of the duplicature, 
whilst the thumbs turn down the flap-mouth, to make 
it lie between the bag and the fluting. 

When the flap-mouth is well doubled down, it lies 
smooth, 
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smooth, with parallel edges touching each other, and 
the upper border of the bag is straight, from corner t© 
Corner. 

If the flap-mouth be turned down, to lie smooth 
and flat against the fluting, and between opposite tape-

loops of oppofite fides, there will be no leakage by 
this mouth, under any p: essure of the liquor ; for the in-
terval between the inner fides of a bag, at work, is no 
where greater than half an inch, measured between the 
villous faces ; arid the duplicature of the flap-mouth 
reduces the interval there, to about a quarter of an 
inch: Thus, the area of the cloth, that is pressed up-
wards at the b nd of this duplicature, between F and G, 
is ten or twelve times lets than the area of the flap, 
F I H G, by the whole of which area the flap, is pre fled, 
and its fides are closed against the fluting: And, as 
there is but little difference in the height of the co-
lumns pressing on thefe areas, the pressure tending to 
close the flap-mouth, by forcing its fides together be-
tween the bag and the fluting, is ten times' greater 
than the pre/hire, which tends to force the duplicature 
upwards at the bend, to disturb the folding, or to caufe 
a leakage by the mouth. 

The flap-mouth being duly turned down, he is to 
slide the slender frame, which carries this bag, close 
to the pofition at which it is to be fattened for working, 
and is to tie the cloth tube, by two or three rounds of 
tape, on the orifice of the leaden tube, belonging to this 
bag ; this leaden tube being previously notched round, 
within the eighth of an inch of the orifice, to prevent 
die tape from flipping : And, to guard again!! drip-
ping, the ends pf the tape arc to lie upon the upper 
part of the cloth tube. 

Another 
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Another bag being flung in the fame manner, at the 
outer face or fluting of the slender moveable frame, 
and its cloth tube being thus tied to the leaden tube 
belonging to it, the regulators are to be fet in their re-, 
spective places, and the outer pendulous frame is to be 
screwed home, as far as the regulators will permit. 

When the flutings are not truly parallel and flat, or 
when a provision is to be made for much dirt, the re-
gulator are to hold the flutings asunder by their whole 
breadth: But, when the fluting is well made, and 
when the quantity of dirt to be flopped, is not likely 
to add much to the thicknefs of the blanket lining, be-
caufe it links into it, the regulators are to be applied by 
their thicknefs only, fo as to maintain an interval of 

3/4 of an inch between the fluted luces. 
The fmaller intervals are to be preferred, for liquor 

which carries but little dirt, becaule they hold lei's liT 
quor cooling, in transitu. 

Each bag being pulled forth, and dressed to its pro-
per extent and position, as heretofore described, the 
upper border will be parallel with that of the fluting, 
and fo much below the intervals of the teeth, that no 
liquor can fpew into them : And the parallel (laying-
tapes will prevent the cloth from lengthening from 
above downwards, as it would without such flays, in 
consequence of the weight of the liquor forcing in this 
direction, and of the ductility of the woollen fibres, 
when wetted and heated. 

If the bottom of a bag be permitted to hang below 
the fluting, either by its excessive depth, or by an ex-
cessive length of the tape-loops, it will belly upon the 
lower orifices of the fluting, and flop them, and greatly 
impede the filtration. 

Tip 
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The liquor intended for filtration, is now to be ladled 
into the fieve, and pumped up into the high cistern, 
and palled on to the bags on one fide of the machine; 
not by fpouting into them with a quick and strong 
stream, but by a small opening of the cock; and fuch 
only as will ferve to make both bags filtrate alike, in 
the courfe of a minute or less, by the whole length of 
the bottom borders: For clean bags, and those efpecially 
that are dry, can filtrate ten times quicker than is necessary 
for the fupply of the teaches, before the column of liquor 
in them attains any great height; and excessive quick-
ness in filtration is attended with inconvenience. It 
gives a surplus of liquor in the bags, and in the receiv-
ers beneath, to reft and cool longer than is necessary s 
And, as it must be interrupted, when the receiver and the 
teaches are full, the fupply of liquor must be flopped; 
that in the bags must (brink from the parts it has wet-
ted, and leave them to evaporate, to cool, and to be 
clogged with viscid dirty syrup. Another inconveni-
ence attends the excessive velocity : In order to filtrate 
perfectly, the cloth must be quiescent; for every mo-
lion of it operates, like that of washing, to carry the 
dirt through it: And, although the machine be well 
contrived to keep the filtrating medium at reft, alternate 
overfilling and emptying cannot fail to caufe forne mo-
tion of it, and efpecially at the unsupported borders, 
which belly when the liquor within Hands high, and 
retract as the column lowers and abates of us pres-
sure. 

It is advifable to make the crofs-piece of the cock 
handle Co long, that a fmall turn may be easily scen 
and felt, and that the aperture which has been found 
to answer well, may be known by the pointing of this 

cross-
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cross-piece, and may be taken at once, to commence 
and to continue the filtration. 

With the proper aperture of the cock, the business 
goes on steadily ; the liquor gradually riles and wets 
the bags upwards, as the larger pores become narrowed 
by dirt. When the liquor distends the upper borders 
of the bags, the cock may be opened a little more. 
No other care is required for many hours, or for this 
day. 

When the filtration abates, before the bags have 
worked long, or become clotted with dirt, it is to be 
understood, that the partial aperture of the cock is 
clogged with dut which has escaped the fieve, or has 
fallen accidentally into the sieve trough, or the upper 
ciftern : And we are allured that this is the caufe, if 
we feel the borders of the bags, near the upper corners, 
father flaccid than strongly swollen outwards* In this 
cafe, the cock is to be suddenly opened widely, and as 
quickly closed again to the former aperture; for, in 
this short interval, the dirt will Hip through, and the 
filtration will then proceed as formerly. Such a flop-
page rarely happens, when the upper cistern is wafhed 
out with a cloth, inftead of corn leaves, or things that 
break and run into the leaden tube leading to the bags. 

It is not advisable to keep a let of bags at work, for 
the whole time they might ferve for the lupply of the 
teaches: For, when they are fo much clogged, as to 
require the whole height of the pressing column for a 
competent filtration, they keep more liquor than is ne-
cessary in transitu, and afterwards take more time in 
drainings. 

To carry on the filtration in fresh bags, in due time, 
the flop-cock belonging to them is to be opened par-

tially, 
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tially, to deliver into them the residuary liquor of the 
foul bags, and of the leaden tube, slowly. A -out a 
minute will ferve for & moderate efflux of the liquor, in 
which little or no dirt will pals with it ; for, with this 
flow motion or subsidence of the liquor in the cul bag, 
and the filtration which still subsists, the dirt clings in 
the pile of the blanket Laces, instead of palling away into 
the clean bags. . 

To expedite the transition from the foul to the fresh 
bags, the regulators are to be removed; first, at the 
■ends of the bags furthest from their tubes; and the frames 
are there to be shoved or screwed home, not .forcibly, 
but only to make the fouled filtrating faces meet: The 
other ends are next to be closed in,-the fame manner. 
In this condition, the bags will drain sufficiently in i 
few minutes, provided they have not been excessively 
clogged by workihgtoo long. 

If such extreme economy were advisable, the small 
quantity of liquor which remains with the dirt, might 
be expressed, until this acquires the consistency of 
dough, and the bags become almost dry; or the-last 
portion of the fweets might be washed out of the dirt 
and the cloth, by filtrating through them successive 
charges of water: For experience has shewn that the. 
water thus introduced, between the plates of dirt which 
adhere to the fides of the bag, presses through them, 
and in its passage carries with it all the fweets, without 
walking forth any dirt; to disturb the tranfparency in the 
smallest degree. 

This is mentioned with a rnefe view to other uses, 
and particularly that of extraditing good sugar from the? 
black, {oft, and unfalcable. For, in respect to the 
Work for (he teaches, in ordinary, the foul bags era in' 

F themselves 
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themselves and their contents Co well, in a few minute^ 
that little or nothing can be afterwards expressed fiord 
them, even by wringing : Such is the property of wet 
Woollen cloth, hung perpendiculatly. 

After draining a few minutes, the foul bags ought 
to be removed, and the flutings are to be immediately 
walked, to prevent fouring. For this pUrpofe, the 
frames are to be Hidden asunder; and any sweets that 
have lately dropped, are to be fent along with the wa-
ter, ufed in walhing the fluting and its trough, to the 
still-house. 

For the removal of the foul bags, the workman is to 
prefs any dirt in the cloth tube forward into the bags, 
and is to loofen the tying at the lead: Then, mount-
ing on the moveable board above defcribed, he is to 
catch the nearest bag by the border, at each fide of the 
flap-mouth, and, by pulling straight upwards, he is-to 
disengage all the loops. 

Hiving raifed the bag above the fluting, he is to 
lower it gently to the ground : For when it is thrown 
from on high, with the whole weight of the cloth, wet; 
and dirt, the fewing is apt to be drained, and (mall 
pointed cane splinters, which have entered with the 
juice, wound the cloth. 

In the fame way, the second bag is to be taken, off: 
And now an hair-broom is the fittest instrument for 
walhing the fluting; becaufe it can reach to every part 
of it, by the length of the handle-; and by the length 
of the bridles, it ferves to wash out the furrows, withe 
out fcraping or wounding the ridges by the wood of 
the broom. 

.For waffling the inside of a lined bag is to be turned 
Out, and is after wards to be returned, to complete the 

Waffling 
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waffling of the cloth : And then, to drain or dry, it is 
to be suspended, with the blanket lining outwards, by 
all the tape-loops, Co maintain the proper figure, whilft 
it drains and dries: It will drain in an hour or two, to 
serve for filtration, when a longer time cannot be allow-
ed for drying. Then the expression of the water by 
wringing, is never to be attempted; becaufe it forces the 
seam's, and opens the needle-holes, without ridding the 
cloth of water, further than may be done by an hour's 
draining. 

The negro who washes the bags, ought to be cat?, 
honed against pulling the whole weight by a single 
tape-loop, and againft dragging the cloth along the 
ground, or against flumps or sharp stones; and he who 
administers temper ought to be informed, that any 
considerable excels of ir, not only impedes the clean-* 
sing, and discolours the sugar, but weakens the texture, 
and shortens the duration of the filters. 

It was by inattention to these cautions, that the first 
filters employed, were frequently found to leak by cuts 
and rents, and the cloth became rotten in the course 
of the year. 

As one fide of the machine can filtrate abundantly 
for the teaches, for 18 or 24 hours or more, when it 
receives nothing but skimmed and enriched liquor;-
the other side of the machine may be employed, for 
the greater part, 01 almost the whole of this time, for 
other purposes : Becaufe the business of letting fresh 
bags, to relieve thofe that have been clogged by the 
filtration of fkimrned arid enriched liquor, may be 
done in a few minutes, if there be a spare let of bags 
in readinefs : For, in this cafe, it is to be understood, 
that the side intended to receive fresh bags, has., within 

Fa a few 
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a few minutes, been employed in the filtration of the, 
scums, and of the bulky filth of clarifiers and grand 
boilers ; which work requires much less time and power, 
than this fide can afford ; because the bulk of the 
fcums and filthy r,efufe is about ten or fifteen times 
less than that of the Gummed and enriched liquor of 
the teaches. 

By changing the bags, at shorter intervals of ten or 
twelve hours, the extent and power of this machine are 
sufficient for filtration, for any two systems of teaches 
and grand boilers; and the machine maybe thus used, 
wherever there is one boiler common to two systems, 
or where the systems range parallel with each other: 
for, in either of these cafes, the {lender moveable 
trough, which leads the filtrated liquor forward from 
the machine, needs not any inconve nient length. 

It is to be acknowledged, in regard to the fizc of the 
described machine, and of every one hitherto made, 
that the objections urged a gain It the trouble of chang-
ing and wafhmg the hags, at (hotter intervals of ten or 
fifteen hours, have had too much influence: And, for 
any one system of teaches and grand boilers, I should 
not hesitate, henceforward, to prefer a machine made 
with less extent of the frames and fluting, a shorter 
pump and pressing column, and smaller vessels: Be-
cause that which has the smaller filtrating surface and 
capacity, works with the (mailer charges in transitu, 
and fmaller loss of temperature; and may be made 
with slenderer timbers. 

'I he described dimensions were adopted in the four 
machines first made; and, in these diagrams, not 
solely under the influence lately mentioned, but partly 
on the following considerations. A machine that has 

great?? 
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greater power and capacity, than is requifite for the 
Work to which it is chiefly applied, may be made to 
act with the defciibed advantages of a smaller, by 
merely plugging up one of the leaden orifices, and 
working only one bag on either fide, instead of two," 
For thus, the quantity of liquor in the filter, and the 
loss of temperature, may be lessened by nearly one 
half. 

The large machine, with all the bags, may be the 
fitted for juices that are uncommonly watery and foul; 
snd the defcriptions comprehend all necessary advices, 
in regard to the construction of any fmalier or simpler 
instrument, for purposes more limited. 

The augmentation of the value of Muscovado fugar 
by filtration, is the smalled, when the juice is naturally 
good, and when the systems and meafures here after to 
be described, accelerating the transition of the juice to 
fugar, and greatly promoting the depuration by rapid 
boiling and judicious skimming, are adopted : For su-
gar, made under such circum dances, retains no coloured 
dirt to strike the eye, and it appears white enough ; 
because the paler and thinner molasses of this Mulcovado, 
drain off fo well, as to leave little or no yellow stain on 
the grains: And fuch sugar cannot be made much 
whiter by filtration, because the filter Cannot stop the 
melasses : In this cafe, the mod valuable use of the 

filter, is to work all the sweets of the scums into fugar. 
The augmentation of the value by filtration is the 

greater, as the juices are worse in quality, and more apt, 
to yield, in ordinary work, dirty sugar, and melasses 
deeply coloured, always leaving a foul stain on the 
grains. 

It is only for fuch juices, that I would insist on the 
filtration* 
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filtration of all that passes to the teaches; in order to 
make the fugar clean and more casily curable, ant} 
much fairer than it would be, by ordinary work. Here 
the increafe in the real worth is great and unquestiona-
file, whether the fcums be filtrated for fugar or not; and 
the expectation of a gradual increafe of the price by 
the quality, independently of the quantity, in fpitc of 
any interessed pretences to the contrary in Europe, is well 
founded. But not so is the expedition, that such juice 
shall, by filtration, be made to yield fugar, not only as 
clean as the fairest Muscovado, but alio as white as the 
bell; for every fugar that cures from its melasses by 
drainage only, will participate of tire colour of its me-
lasses, in fotne degree proportionate to the intensity; 
which is naturally the greatest in the worst juices, inde-
pendently of the augmentation it receives, when the filth 
passes forward in the ordinary procefs, to be charred in 
the heat of the first teach. 

In the mod extensive use of a filtrating machine, it 
seems that the first and foulest, and moll bulky scums, 
ought to he filtrated apart, whether for the teaches or 
for the still-house, on the side unemployed for the 
time, in the filtration of enriched juice: And, as such 
fcums are apt to clog the valves of a pump, it is better 
that they should be conveyed in pails, as fall as they 
arife, into their proper elevated cittern, to which the 
negro is to mount by a few broad eafy fteps. 

A cistern appropriated to this ufe, is to Hand by the 
shorter upright poll of the middle fixed frame, or some-
where near it, and is to deliver by a large leaden tube 
downwards, to the cloth aubes turned hither: It may 
be p! aced much lower than'the former, because the bulk 
of what is to be filtrated here is comparatively small: 

And 
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And it ought to be provided with a false bottom; bilged 
upwards, and pierced with holes of about -J- of an inch 
in diameter, to prevent the larger fragments of cane-
trath from clogging the tube. 

Where clarinets are used, and the heads of filth are 
long detained, and then mixed with the water ufea in 
washing; and where these, or any liquor extra filed 

from them, are to be fent to the still-house, as being 
totally unfit for any other use; the scums of the teaches 
may be filtrated for sugar, without the trouble of set-
ting fresh bags for them; and for this purpofe, they 
may be thrown into the fame sieve into which any li-
quor to be filtrated is ladled, in the ordinary comics oF 
work. For in the trials of this method, I have not 

discovered any inconvenience, except that bags whichs 
ferved otherwise for an unnecessary length of time, were 
now clogged in a shorter time, but not fo soon as to 
create any considerable inconvenience. Further expe-
rience may, nevertheless, shew that this prafilice is in-
advisable. 

For the mean, or the smaller systems of vessels, the 
filtrating machine is to be placed at the third teach. 

In the fmaller systems, which admits but two fires ; 
one large, to work three teaches and a cocked grand 
boiler; and one fmaller, to work one grand boiler : 
the liquor of a third teach is sufficiently concentrated 
for filtration ; but is seldom or never fo much inspissa-
ted, as to clog the bags by the mere tenacity of 
a mixture of syrup and dirt. It is, however, in fuch 
a (late that,- when filtrated, it will never fhew any 
scum, in the boiling down to give grain, that will not 
rife to the surface white, with a glutinous or greaty 
tenacity, which enables the skimmer to take it off com-
pletely. 

In 
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In any such system, if the machine were placed to fil-
trate from the grand boiler into a third teach, or in-
to a fourth, when there are four, the disadvantages 
would be, that the quantity of liquor to be filtrated 
must be almost equal to that of the raw cane-juice; 

and that the more watery liquor, although it should 
pals the filter wish perfect tranlparency, will throw out 
abundance of herbaceous matter and scum, not white, 
but coloured ; and not fo fat and tenacious, or fo call-
ly separable by skimming, as that belonging to a richer 
filtrated liquor. , 

. But, in placing the machine to any of the more ex-
ten five and powerful systems, hereafter to be describ-
ed, the liquor of the grand boiler, next to the teaches, 
is sufficiently rich for filtration, and the machine is to 
deliver from that grand boiler, into the nearest teach. 
Whether there be three or four of them. 

Other particulars regarding the ufe of this filtrating 
machine, and of smaller and cheaper inftruments lor 
the filtration of scums only, are referred to the follow-* 
ing head, in order to avoid repetitions. 

Of the advantages and inconveniencies of filtration ; 
and of simpler inftruments for the filtration of Scums 
only. 
To make the faireft estimate that the prefent cir-

cum (lances admit, of the -advantages of filtration, we 
must advert to the different qualities of the juices : 

For, in regard to the fine, which need no filtration 
except thar of the scums, the advantages depend on the 
quantity of sugar to be gained from the scums, or on 
the improvement of the mm in quality and quantity; 

and 
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and, in regard to inferior juices, the advantages confist 
in thefe last, and in a much greater : namely, the im-
provement of the quality of the whole of the sugar, 
and of the rum'alio. 

In the courfe of my long attendance in boiling-
houses, I have taken great pains to ascertain the quan-
tity of fweets, fent to the still-house in the fcutns and 
filth, relatively to the quantity boiled to sugar ; an I, to 
avoid a detail which could only ferve to prove, what eve-
ry experienced planter is ready to admit, all'briefly 
state, that the quantity fent to the still-house is generally 
one-twentieth of the whole, under the moll economical 
workmanship that I have teen; and is much greater in 

other cafes. 
About ,one-twentieth is the quantity, when no dan-

gers are used, when the broken fplinters and pith of 
the expressed juice are flopped at the mill by a sieve, 
and prevented from increasing the bulk of the firif, 
scum in yawing ; and when the fkimmingis economical, 
in the manner described in the full part of this work. 

But when clarifrers are ufed; when their yawed heads 
become thickened by cane splinters and pith, and flips, 
of the green bands, through the want of a proper fieve 
at the mill-house; when this thicknefs of the head of 
slith, and the fplinters and flips projecting downwards, 
render it impossible to draw off the last portions of 
clean liquor, without their fweeping with them some 
of the disturbed head ; when the skimming at grand 
boilers and teaches is wasteful, by a quick projection of 
the sweets along with the scums, from the skimmer into 
the scum-trough ; in the concurrence of some or all of 
theft circumstances, the quantity of fweets fent to the 
still-house, is greatly above one-twentieth, and ap-

G proaches 
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proaches to one-fifteenth of the whole of the fweets in 
the juice. 

This'is but little different from the proportion by 
which the quantity of sugar may be augmented, by the 
filtration of the fcums, and the return of the fweets 
to the boilers; becaufe, in the filtration of fcums, it 
appears that, the solid meafure of them is trivial, in 
comparifon with the whole bulk of the liquid scums. 

But, fuppofing the average 'augmentation to consist 
generally, in an accession of only one part to every 
nineteen of best sugar obtained in ordinary work, with-
out filtration, it would, in an estate of 300 hogsheads, 
amount nearly to sixteen hogsheads ; which, at 3 
sterling each, would fell for more than 600/. sterling. 

Little or no deduction is to be made, in consideratiora 
of the rum which thefe fcums would produce; because, 
the profit from'the manufacture of rum is generally very 
small; and because recent experience, the particulars of 
which will appe ar under the head of Rum, fhew's that, in 
the customary use of scums, they debafe the attainable 
quality, ch aracter, and worth, of this (pint, as much as 
they increafe the quantity. 

Although there has been no discrimination of the 
various circumstances and caufes, which concur, in the 
use of ti e foul fcums, in the manufacture of rum, many 
planters' shew their fense of the advantage of cleansing 
for this procefs, by the provisions they make for ap-
proximating this end, by sktmming and subsidence : 
But, w ere the perfection of the manufacture to depend 
entirely on the abstraction of the filth, the means hi-
therto employed lor this purpofe, are incompetent. 

la is the nature of trie liquor, which runs to the still-
house fraught with filth, whether it be withdrawn from 

the 
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the operation of the stream or not, soon to acquire in-
testine motion, and to have it accelerated, not only by 
remnants of staler liquor, but even by the previous im-
pregnation of the vessels.. 

Under thefe circumstances, some of the filth is thrown 
upwards and forms scum, and Some falls/ whilst a con-
siderable part remains permanently diffused : And, as 
all that can be done by skimming, or fubfidence, fol-
lows the intestine motion or fermentation, inslead of 
preceding it; and is moreover incompetent to the end 
of purifying the liquor for the fubfequent rapid fermen-
tation, it serves only to diminish the evils producible 

-by the putrescent.filth, but cannot avert them effectually. 
But, by filtration, the putresqent matter is eafily and 

totally separable from the sweets, before intestine, mo-
tion, fermentation, and taint," commence; and, for divers 
reasons hereafter to be assigned, filtration of the fcums 

must precede all other measures for the improvement 
of rum. 

When the planter filtrates only for the still-house, 
and fends the clean sweets frefh and warm, to. mix im-
mediately with some me] a lies, and to meet an absorbent 
of the acetous acid, which the scum-sweets are peculiarly 
apt to generate quickly and wastefully, as will be better 
shown below, then, indeed, the gain by filtration will 
consist chiefly in the additional price, which the belt 
rum cannot tail to command in the market, fo soon as 
the difference between it and ordinary rum, shall be 
fou nd great and {trifling to every palate. The iucrease 
of quantity is not regarded here, becaufe, in a com:, o-
dity that has been generally productive of very little 
profit, an incr ease in the price is much more important, 
than an augmentation of the quantity. 

G a ' For 
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For a limited ufe of this kind, a much smaller, 
simpler, and cheaper filter than that above discribed, 
will serve : The elevation for the delivery of filtrated 
liquor to the boilers or teaches, w ill be unnecessary; 
smaller add stenderer frames and fluting, smaller and 
single bags of double swan-skin will depurate suffici-
ently; no pump will be wanted for the machine ; nor 
any fieve trough, nor anv leaded receivers of fined li-
qu or: For the scums will be thrown as faff as they 
arise, and in the manner already described, into a crf-
tem but little elevated above the bags, and the filtrated' 
liq nor will fall into a1 (lender wooden gutter, from 
th. nce to bedirected to a mixing vat in the still-house. 

The expence of the filter may Hill further be lessen-
ed, by omitting the screw-bolts ; becaufe extreme ac-
curacy in letting the bags, in regulating the distances 
of the filtrating lot-fact s, and in the expression of the 
lad portions of sweets from the loaded and clogged 
bags, is here unnecessary ; and the frames may be 
pressed home sufficiently by an handspike, and may be 
flayed in the requisite position, by wedges advanced as? 
room is gained between the angles of the frames, and 
certain notches or spurs in the crofs-pieces on which the 
frames Hide above, and in two similar crofs-pieces lav-
ing at the lower angles. 

Anv carpenter who will take the trouble to look at 
any of the machines built according to thefe diagrams, 
and who will observe that the moveable frames do not 
touch the fere w-bolts, will readily perceive how he may 
regulate and stay the frames by wood only, in the man-
net lad. mentioned. 

The expence of a filter thus reduced and Amplified, 
scarcely deserves notice; and, not todescend to things' 

too-
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too minute and trifling, we may fay, that none of the 
inconveniencies which wiii be mentioned hereafrer, as 
belonging to the. filtration for the teaches, have any 
place here. 

In appreciating the advantages an 1 iVh : ntages or 
the filtration of liqudrs, of inferior or bad dnalif', we 
are, on the grounds already mentioned, to fiate that, 
according to the nature Of the juices, and the mode of 
charging, yawing, and skimming, what is thrown with 
the scums to the still-house, amounts, at a mean of 
the smallest and largest quantities, to about one-tenth 
of the whole of the saccharine matter. 

This is but little different, as we haVe shewn above, 
from the proportion by winch the quantity cf sugar Can 
be augmented,' by working into'it all the filtrated sweets 
of che scums: And we may fairly fiate the gain in fu-
gar, by filtration, in the cafe lad expressed, to be, 
at a mean, one hogshead for every nine attainable ill 
the customary process, 

But this is not the only gain by filtration ; for it can 
Undoubtedly augment the market price, and letters 
the loss by. leakage, in transportation: But to what ex-
tent, we cannot as yet ascertain. 

- We know that, when' the filter is applied at vessels, 
which boil flowly, by reafon of the bad constructiors 
of the furnace; and which cannot quickly restore the 
loll temperature to the filtrated juice; the time of the 
transition of the cane-juice to fugar, is lengthened a 
When the filtration is desultory, there is an unnecessary 
lots of temperature, and consequently of time, in the 
recovery of it: When, instead of running the filtrated 
liquor at its greatest heat, directly into the boiler or 
leach, it is detained to* foread to the whole of the broad 

bottom 
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bottom and fides of the leaded trough, and to be de-
livered, after cooling considerably, into the boiler, by 
charges of 20 or 30 gallons each; when an unnecessary 
quantity of liquor is left in the sieve-trough, and in the 
upper cistern, and is contained in bags let with wide 
intervals of the'fluting ; there is an additional delay by 
cooling, and an improper augmentation of the quan-
tity of liquor, in transitu, from the null to liquid sugar: 
"When bags are kept at work for 24 hours or longer, 
tin til the influx arid efflux ceafes, i.n some parts that 
a'?, clogged, and the liquor there takes damage by de-
lay: When, finally, there is a concurrence of many 
or all of thefe circumstances, the fugar may be very 
clean, and yet it may be doubtful whether it, has not 
in fiery d in the grain ; becaufe, the utmost perfection 
of the grain is not attainable, under any considerable 
increase of the quantity of liquor in hand, or of the 
time between the expression and the reduction to fugar. 

Rejecting the doubts which have nothing for their 
foundation, but the mere abufe of the machine, we 
are to advert to the circumstan es in which the abstrac-
tion of the filth by filtration, muff necessarily improve 
the fugar of juices of mean or bad quality. 

W hen the extent of filtrating furface is no greater, 
than is necessary for maintaining a constant andsufficient 
efflux into a third teach, or thereabouts; when no more li-
quor is kept in the fieve-trough, than is necessary to pre-
vent the pum from lucking air, nor any more in the up-
per cistern, thanser vestokeep the vertical leaden tube full; 
and when the capacity of every filtrating bag is made as 
small as it may be, confidently with the free influx of 
tin liquor, between faces almost. touching by the pile, 
the quantity of liquor kept at any instant, out of the 

ordinary 
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Ordinary courfe of working, by a system that has two 
fires or three, is generally about twenty gallons, for the 
first half of the time of filtration by the fame bags ; and, 
lor the remaining half, gradually increafes to about 
thirty gallons. • 

The whole quantity of liquor in transitu in fuch sy s-
tem, in the customary method of working, is about 1200 
gallons; and the application of the machine makes it 
1220 or 1230: Such trivial difference occurs hourly 
in the inequalities of trie charges, and the advancement 
from one vessel to another; and cannot be reasonably 
fuppofed to affect the grain of the fugar sensibly. 

There is indeed nothing in filtration, except the 
prolongation of the time between the expression of the 
juice and the transition to sugar, that can operate to-
wards weakening the grain : And it is only the delay, un-
der the abusive practice above described, and the attempt 
to filtrate liquor of excessive spissitude, that has ever 
sensibly injured the grain: For, when the filtration is 
properly conduced, and the veffel which receives the 
filtrated liquor is competent to quick work, the delay 
is made only at this veffel of the whole system ; and, in 
regard to the work of all the vessels, is as the difference 
in evaporation, between boiling about 150 gallons of 
the 1 2CO, with mean velocity, and boiling the like part 
of 1 200 gallons, rapidly : For it is to be observed, that' 
although the capacity of the veffel should be 200, not 
more than 150 can be retained in quick boiling. To 
reduce this relative measure to positive, we may assume, 
that this veffel holding of all the liquor on the fires, 
and in tranfitu, does perform one-eighth of the evapo-
rative work of the whole system, in the ordinary procefs 
for making fugar: And, for the juices now under 

Con fide ration. 
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Consideration, we may assume the kind which may fur-
nish {kips at intervals of fixty minutes. 

Supposing then, that the evaporation of the charge 
of 15O gallons, were to ceafe entirely for the time of 
the (kip, this time would be longer, bv one-eighth of 
sixty minutes, and would extend to 6 7 J- minutes: Or* 
let this evaporation, instead of ceasing, be lessened to 
one half; and then the time of the skip will be 63 3/4 
minutes. The delay belonging to each (kip, by reason 
of filtration, will be 3 3/4 minutes ; and the delay belong* 
ing to an hogthead of sugar, will be about 2 2 — mi* 
nutes, 

In working inferior or bad juices, there is no expert* 
enced planter that would not gladly give these 2 2 1/2 mi-
nutes, to be fecured, for twice the usual time, from the 
black incrustation of the teaches, which requires that 
the whole of the procefs should be flopped,; and the 
Furnaces chilled ; whilst the negroes are employed in 
scraning and fcouring the blackened vessels: And no 
man of observation wrii find any reafon to doubt, that ' 
the vessels work twice the longer without being black-' 
ened and incrusted ; when the filter prevents the her* 
baceous dirt from palling on to be chaired in the great 
beat of the fecond and first teaches. - '' 

However forcibly we may endeavopr to inculcate the 
advantages of rap d boiling, with the smallest quantity of 
liquor in transitu ; the mo ft strenuous advocates for the 
practice, will never be able to prove that in working ' 
juices, which cannot after la skip at shorter intervals than 
iixty minutes, in the belt systems of vessels, the differ* 
ence of 3 — minutes for each flop, can make any no-
table difference in the grain, to countervail the un-

, questionable 

ft 
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qustionable improvement which filtration makes, in 
the clearness, colour, and curing of the fugar. 

The refiner will look to his own (kill and interest, 
in his valuation of filtrated and unsiltrated fugar, from 
the fame j uce; but the consumer of Mufcovado fugar 
will undoubtedly choose the cleaned; and no man, who 
contemplates the process of curing or of drying the su-
gar, by the mere drainage of the melasses, can doubt 
Whether the cleaned fugar cures the bell, or whether 
the hell cured will lose the lead, by drainage and leak-
age, in the transpoitation. 

The moll easy and satisfactory comparison of filtra-
ted fugar, with the unfiltrated, of equal juices, in re-
gard to the cleannefs, is made by dissolving a quarter of 
an ounce or an half ounce of each, in half a pint of wa-
ter, in a drinking' gluts, to represent the quantity gene-
rally ufed to make liquors palatable : The difference in 
the cleannefs of the solutions will appear greatest, in su-
gars made from the word juices, 

Of the lesser advantages of the filtration of such 
juices, we need mention Only two. By preventing the 
filth from palling forward to the second and first teach 
where it is apt to be charred by the greater heats of 
boiling syrup and fused fugar, and to form black in-
eruditions, highly pernicious, we enable thefe vessels to 
work for a double or triple time, before they require the 
scraping and scouring, which is always attended with a 
long interruption of the proper work of the boiling-
house, and a great wade of fire in the chilling of the 
furnaces. 

f iltration operates also with great effect, to make 
the produce of night work equal in quality to that; 
of the day; becaufe, the consequences which usually 

H follow 
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follow the negligence of the negroes, in regard to yaw-? 
ing, (lopping fire, drawing off, and skiraming,. by night 
are prevented from affecting the (agar, when the dirt 
is Hopped in the manner described. 

But, for these purposes,, a bar must be placed, to 
prevent the negroes from forwarding any liquor towards 
the second teach, without filtration : For, although the 
labour of pumping be little or nothing more than that 
of the ladling forward, and the skimming, which it 
prevents; they will not pump when they can safely 
avoid it. 

The bar consists of a piece of wood, locked by one 
end to the upright poft of the machine, or to the 
frame which hangs the ladles and other tools ; but not 
immoveably fixed; to which piece, slender laths, placed 
vertically, are nailed fp close to each other, as to 
make the labour of throwing forward through this 
grating much greater than that of pumping : Such a bar 
gives no impediment to the circulation of vapour, or 
the view of the teaches, or the flamming ; and may 
be removed, when filtration for the teaches is not 
wanted. 

In regard to any part of the fcums of inferior or bad 
juices, which the planter may, chuse to depurate for 
the still-house, the above-mentioned observations ap-
ply with double force; for, in ordinary work, the rum 
is the more debafed and tainted, as the sweets from the 
boiling -house are worse in quality, and fraught with 
the greater quantity of filth.' 

If it should be found expedient, at any future pe-
riod, to work foul and wasteful Muscovado sugar into 
good fugar, in this id and, the planter may find another 
use of the filter, which has been suggested. by Mr. Sa-

muel 
, 
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Ehud Vaughan, of St. James's; who, in respect to fil-
tration, and other efforts of the author for improvement, 
has done all that might be cxpected from his well 
known zeal for the planting interest, and his distin-
guished philofophical knowledge. 

Mr. Vanghan diffolved and filtrated eight hundred, 
weight of bad sugar, and, from a black small-grained, 
dirty, clammy substance, it was changed to a clean 
large-grained fugar: Some of the fame (he adds) or 
of a better quality, was diffolved, and re-made, with-
out the filtrating machine, but with every attention of 
lime, skimming, &c. and was not improved fenfibly by 
the operation. 

We are now to compare with the recited advantages, 
every expence and inconvenience of the procefs of hi-, 
tration for the teaches. 

A machine made to this greatest scale, in this island, 
under the customary charges for materials and work-
manship, may colt one hundred pounds, or something 
more; but it might be made in Europe for one-fourth 
of this sum : And this sum, with what little might be 
allowed for wear and tear of the machine itself, is to 
be deducted from the defcribed profits of the firft year ; 
but the trivial wear and tear only, is to be deducted, 
for the subsequent years. 

For a bag made fingle, of the defcribed strong vil-
lous undressed cloth, of the kind of double swanskin, 
but fitter for this ufe, fix yards, at about eight {hillings 
each, would serve ; and the cloth of the four might coll. 
about forty-eight (hillings; and a sufficient allowance 
is made for tape and making, in valuing the coil of the 
bags at three pounds: But, should they colt twice this 

sum, and require renovation at every crop, the turn to 
H a 
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be deducted on this account, from the dated profit^ 
would make only a trivial reduction of them. 

Another similar reduction may be admitted, on the 
ground of extra labour of a negro appropriated to the 
business of filtration ; admitting that this is not balan-
ced by the faving in labour at the still-house. 

But the mod weighty objection and inconvenience, 
are founded on the loss of temperature, in the passage of 
the liquor through the machine, and the consequent 
extra expenditure of fuel: For the administration of heat 
is,'generally; as the expenditure of the fuel in burning. 

This expenditure may be calculated, by the rules for 
meafuring quantities of heat or fuel, by the degrees of 
temperature,* grid the masses of the liquors; and, in 
this method of computation, the extra expenditure is 
found to be less, than we shall find by the following 
more popular estimation. 

Seeing that the retardation above computed, is as the 
lofs of temperature, we can easily perceive, that the 
extra fuel used to restore the temperature, cannot be 
greater than the retardation ; and, without entering into 
particulars which might ferve to shew that it may be 
less ; we may state, that as the retardation is l- 17thi 
of the whole time, the extra fuel will alio be equal to 
1-1 7th of the whole quantity, necessary for working with-
out filtration, in the Tame system of vessels ; provided, 
that jn both cafes the scums are thrown to the still-house. 

When this is done, and the fcums amount to one-tenth 
of the juice on the lire, the fuel necessary for heating 
iuch quantity, from about 75 degrees to the boil ing 
point, which ought to be taken at a mean of that of raw 
juice and that of the rich fyrup, and which may not 
be slated lower than 213 degrees, is totally loll; be-
cause its heat passes uselessly to,the still-house. 

As 
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As the number of degrees, from 75 to ,21 3 irrelative, 
Is 138, this number is a relative expressi on of the por-
tions of fuel thus loll: But, when the scums are filtra-
ted into the teaches, at a temperature of 180 degrees, 
injudicious filtration, the difference between this and 
the boiling temperature, at the mean, is 33 degrecs : 
and this number ferves as a relative expression of 
the loss of fuel, as well as of temperature: And the 
portions of fuel loft, in the filtration of 120 gallons of 
scums, or the tenth of the liquor in hand, is to that 
loft in lending them to the, still-house, as 33 to 138• 
So three-fourths of the fuel, necessary for heating 120 
gallons of juice to the boiling point, are saved fay fil-
trating the scums from the teaches, inftead of fending 
them to the still-house., On this and other considera-
tions, it may confidently be affirmed, that when tins 
scums are worked for sugar, the above-mentioned extra 
expenditure of mill-trash, is less than i-17th of the 
ordinary confumption. 

Where the trash has been found/ in the ordinary; 
course of business, fcarcely sufficient for the boiling-, ic 
may be asked, how are we to get this additional seven-
teenth or eighteenth of this fuel ; But any one, except 
the author, might answer, the proposed gains in pro-
duce ought to induce the planter to try, whether the 
improvements described in the fubfequent pages, and 
regarding economical systems and workmanshio, and 
the curing and management of mill-trash, will not af-
ford a competency of fuel: And, to guard a gain ft every 
possible dilappointment, these last mentioned measures 

may precede the ufe of the filter. 
, Nothing farther is now to be offered on this sub-

ject, except the following references. 
Mr, 
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Mr. Vaughanrs machine is ufed at Flamstead, St, 
James's* The honourable Mr. Jones's machine is em-
ployed at Twickenham, near Spanish-Town: Another 
has been placed at Green-Castle, in St. Mary's, by 
Henry Hough, efquire; who has first adopted, at Nut-
field, the improvement in the trash-house : At Hol-
land, near the eastern end of the island, the honour-
able Simon Taylor has erected a machine, undoubt-
edly with views becoming his public fpirit and opu-
lence, rather than for any immediate or profitable ufe 
of "it : For, in his spacious and lofty boiling-house, the 
present syitems of vessels were unfit for advantageous 
filtration for the teaches. 

Engaged in the other subjects which follow, and at 
times disabled by perilous ficknefs, the author could 
not do more, in regard to filtration, than to speak the 
acknowledgments which he now repeats; that, if a bu-
sinet's of this kind could have been more advanced, 
•without the aid of this publication, or of his personal 
attendance; or if he could have attended all that were 
willing to patronize thefe endeavours, he should have 
the pleasure of expressing obligations to many more 
gentlemen, than he has had the honour of serving, or 
mentioning on this occasion. 

of 
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of IMPROVEMENTS in FURNACES, SYSTEMS of 
VESSELS, and the WORK of the BOILING-

HOUSE. 

IN the pages published in 1797, on thefe subjects, 
the author confined himself within the bounds of 

one system there described, for the introduction of many 
improvements, that are applicable in all : And the rea-
der may perceive, that he gave priority to that system ; 
not only on the ground of its fitness for moll boiling-
houses, but becaufe.it admitted that the fame vesseis 

might, with equal convenience, be worked either*as 
clarifiers or as grand boilers; and becaufe it gave the 
better chance of being fpeedily adopted bv the advo-
cates for clarifiers, as well as by thofe who should liften 
to the arguments in preference of the procefs by vigor-
ous grand boilers. 

Under this aptitude for either mode of working, by the 
fame fires and vessels, and the facility of comparing 
them frequently, the proceis by grand boilers has obtained 
a decided preference; and now we may proceed to 
Other systems, fuitable to local circumstances, and dif-
ferent scales of work, but which admit no clarifier; 
and we shall not only amplify the former instructions, 
but add divers new improvements. 

To avoid prolixity, it is expedient, in the first place, 
to describe certain particulars, by diagrams exhibiting 
merely the forms of the furnaces, and the arrangements of 
vessels : And, to fupply what was deficient in the first 
part, for want of legible engravings, thefe diagrams mult 
thew various ground plans, and central vertical sections. 

For the advantage of the numerous references which 
may be made to it, the system in which an expanded! 

and 
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end heated mill gu ter was first used, although with lefs 
confidence, and to smaller except than it deserved, is to 
have priority/ 

Of the system of the honourable JAMES Jone's, near 
Spanish-Town, and. the improvements. 

The dotted, line A B, PLATE, IV, and that which 
tuns parallel to it, and near it, fhew the courfe of the 
windward side-wall; the dotted line B C, and that 
which runs parallel to it,1 and near it,' fhew the course 
of the gable-wallarid the dotted line C D, and that 
which runs"parallel-to it, towards E, shew the courfe of 
the leeward side-wall. 1 " 

The space bounded by the dotted lines, F G, G FT, 
H I, I K, K L M, is that in which the stokerworks, 
and in Which the trash is deposited for his life, under 
an arched roof which covers, the whole of this fpace ; 
And, as these liner, reprelent the inner faces.of the walls, 
which 'import the arch, the dotted lines parallel to these 
respectively, and near them, fhew the thicknefs of thefe 
walls. , 

The wall M L, is continued to K, but not before it 
has risen to leave an arched door-way, from L to K, to 
make a communication between the described (pace of 
the stoker,'and another equal fpace on the right, be-* 
longing" to another system equal to the prefect.' 

When hot clinkers are drawn out of the furnace, this 
door-way, L K, serves well to keep them apart from the 
trash, until they cool, and'can eafily be carried away. 

The three large circular black fpots, at N, O, P, re-
spectively reprefent three teaches, and the larger circu-

lar black spot, between O and X, reprefents an elevated 
cocked grand boiler, set to the flame which passes from 

the 
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the third teach, by the flue, of which the course and 
Width arc (hewn, by the long white ftripe R S : ■ A fiend 
derer white ftripe, winding a little from R to T, fhews the 
course and width of the waste-flue. -

The white circular stripe, X U Q W, which encom-. 
passes the elevated cocked grand boiler, fhews the inter-
val for the passage of the flame around the grand boiler, 
to the cross-flue, which is reprefented by the white 
stripe, from X to. Y : The square white fpot Y, fhews 
the place of the chimney-flue, and the like fpot Z, fhews 
the place of an unfiuished chimney-flue, intended tor 
another system equal to this, and adjoining. 

The shaded circular ftripe, which encompasses, and 
is concentric with the described white circular stripe, 
tepresents the circular fide-wall, which surrounds tilt* 
elevated grand boiler, every where but at X; where 
this circular wall meets the side-walls of the crofs-flue, 
leading to the chimney. 

In this circular wail, where the cock / passes through 
it, a niche is (hewn, which serves to make room for 
the lever, which mull frequently be used to turn the 
cock. ... . . . 

On the left of R, the large black circular spot b, 

c, d, represents a round bottomed grand boiler, fet to 
a feparate fire : The white circular stripe, which fur-
rounds the grand boiler, (hews the (pace for the pat-, 
fage of flame between this veftel and the circular wall, 
which space is much greater at the fide d, than at the 
fide b, a, for reasons which will appear hereafter. 

At the fide c, and in the direction c, e, f, a narrow 
white winding stripe appears, to shew the gutter by 
which the grand boiler a, b, c, d, receives a charge of 
cleansed juice, from the cock/, of the elevated grand 
boiler, U, W, X. 

I This 
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This cock f, is made to point this way, towards the 
lower grand boiler a, b, c, d, in order that the described 
gutter may be (hart and deep* to lead off* the cleansed 
juice in the shortest time, and with the smallest loss of 
heat. 

But, as the cock/, required that afmall pier should 
("land under it, to fupport the crust of masonry with 
which it ought to be covered, to the thicknefs of one 
or two inches ; and as this pier, together with the in-
crustation, (lops up one-fourth or more of the depth of 
the circular fpace, in Which the flame ought to pass, 
found the fides of this cocked vessel into the chimney, 
the great flue, R S, leading from the third teach, is 
continued with its arched roof under the cock-pier, to 
fupport it, and to deliver the flame upon the bottom 
.of the cocked veflel, a little beyond its edge at Q. 

As the flue, R S Q, opens'by a circular mouth, to 
deliver the flame on the bottom of this veflel, and im-
press it in a manner presently to be described ; and, 
as the circuit of the bottom rests on the lips of this cir-
cular mouth, there is no avenue by which the flame can 
pals, directly along the bottom of the vessel, to the 
chimney. 

But, for its passage around the fides of the vessel, in 
order that they may exhaust .it farther, by the longer 
course, lateral openings are made on either fide of the 
cock-pier at Q ; one extending between Q and U, to 
the right of the cock, and the other between Q and W, 
to the left; and, by thefe equal lateral apertures, the 
flame regurgitating from the bottom of the vessel, passe's 
by one half of its refidue from O U to X, and by the 
other half from Q W to X, and thence to the chimney 

The 
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The (haded irregular stripe running from K to Z, 
thews the courl'e of the masonry, which on this fide 
hounds the teaches, and the (pace around them, and 
the wade-flue, R T, which runs directly to Y, under 
the great flue X Y, and separated from it by an arched 
roof of nine inches in thickness; for a thinner arched 
roof would foon fail, by reafon of the alternate action 
of the flame at its under and upper face : The like 
(hading, on the left of the teaches, and their flues, {hews 
the like masonry. 

The dotted lines which cross the flue R T, to make 
a rectangular fpot, midway between R and E, (hew the 
place of the register of the waste-flue; and similar 
dotted lines, to the right of thefe la ft,. and eroding the 
great flue, Chew the place of the register of this last. 

The place of the mouth-piece of this teach furnace, 
is shewn by two lines; one of which slopes acrofs the 
end fire-wall, from N towards a point on the left of K, 
and the other from N, towards a point on the right of 
I, in the line I K. 

The round-bottomed grand boiler, a, I, c, d, Hands 
at the fame level with the third teach, or a little lower, 
and at so small a difiance from this teach, as renders the 
ladling forward quite eafy. 

The white circular stripe, which encompasses the 
black fpot representing the grand boiler, fhews the 
distance of this vessel from its fide-walls, and that its 
centre hangs greatly to the left of the centre of the fire--
place. 

Thus the chief part of the flame is determined to rife 
on the fide d, and to pafs through the narrowing (paces 
d, c, b, and d, a, to the crofs-flue, a, b, g. 

Beyond g, the crofs-flue widens, to spread the flame. 
I z to 
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to the bottom of a fhallow flat pan, reprefented by the 
large black quadrilateral fpot, g, ft, s: The courfe of the 
flue, from under the pan to the chimney, i, is shewn by 
the bent white stripe, h, i. -

Similar spots and stripes being used to reprefent simi-
lar things, lately expressed, the great circular black fpot, 
between m and I, reprefents an elevated cocked grand 
boiler, set to its proper fire; the encompassing white 
stripe shews the circular flue, leading to the chimney 
by the cross-flue, I. The narrow and bent white stripe, 
Aye, c, shews the course of the deep gutter, by which 
the cock, A, can deliver a charge of skimmed juice 
quickly into the round-bottomed grand boiler, a, A, c, d. 

Although these: elevated vessels, which are ufed as 
grand boilers, but seldom require to be washed out, it 
is found convenient to provide gutters, whereby the 
dirt and washing water may pafs, by their cocks re-
spectively, to the feu m gutter: Therefore, there is a 
gutter leading from the cock J, by c, n, to o; and a 
gutter leading from the cock k, by e, n, to o, the scum 
gutter; but when the filth is to take thefe courses, the 
gutter leading from e, toe, is tb be flopped. Between 
p, and W, appears a small femi-circular fpot, strongly 
shaded, which serves to shew the place of the scum 
bafon, whether fixed or moveable, which delivers from 
the bench downwards, by a wide tube, into the gutter 
p, '], o. 

A similar femi-circular fpot, to the left of the cock 
A, of the elevated grand boiler on the left, shews the 
place of a fcum bafon, which delivers over the cock 
by a bent tube, into the gutter m, n, o, provided it be 
a fixed fcum bason. But I prefer a moveable fcum 
bason, which allows the workman to change his port, 

as 
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as the courfe of the vapour, or cf the fcum, may sug-
gest. 

The stripe bounded by dotted lines, and lettered 
J", I, h, s, t, (hews the courfe of the gutters which lead 
in the cane-juice : The mill-gutter may deliver along 

I, h, into the quadrilateral pan, and thence may de-
liver by the gutter s, t, into this grand boiler: And 
the mill-gutter may deliver along r, l, h, to the,qua-
drilateral pan only : And the charge of this,may turn 
by the gutter h, l, u, into the grand boiler next on the 
left; which may also receive directly from the mill, 
by the gutter r, I, u. ' 

If the fupply Of pane-juice should cease, whilft flame 
acts on the quadrilateral pan, it is to be preferred from 
injury, by throwing in a pail or two of water, to co-
ver the bottom^ until the work of the lower round-bot-
tomed grand boiler has ceafed. 

The place of a scum bason, whether fixed or move-
able, to serve for the third teach, and also for the round-
bottomed grand boiler, near this teach to the left, ap-
pears by the frnall circular fpot at w, where there is a 
niche in the knee-wall beneath, for the scum tub, into 
which the bason delivers by a tube. 

The quadrilateral white fpot x, to the right of w, 
and in the courfe of the knee-wall, (hews the place of 
an arched opening, by which the mason negro may 
easily enter, to clear out the flues, or to raife or lower 
the bar which ought to be acrofs the flue, near a, b, 
at all times, except when the mason passes this way to 
cleanse or repair. 

In the extent of the mafonry, represented by this 
diagram, the intelligent reader may easily perceive, that 
a considerable part of it is superfluous : For instance, 

it 
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it is not necessary that the housing should thus extendi 
beyond the chimnies, nor any further on that fide, than 
to cover the elevated grand boilers: It is also unnecef-
iiiry, that the hoofing fhould extend to the left, farther 
than'to cover the elevated grand bpiler on this fide: It 
is moreover unneceffary, and ineligible, that the elevated 
grand boilers fhould hie fa fardiftaiii fiorn the teaches: 
They ought rather to be nearer to each other bvmoretbatj 
three feet; fo as to reduce the length of the gutters to 
onr. half of that which now appears, and to bring the 
elevated grand hoiier on the right, three feet nearer to 
the third teach, from which it receives the flame; and 
to bring the quadrangular vessel also, three feet nearer 
fo the fource of its llame. 

All this "rvps attended to, in the original plan for 'the 
honourable Mr. Jones : But, as circuaiflances prefently 
to be related, determined us to build according to this 
diagram; I have thought it better for the public (er-
vice, that the artifls who may look to the building as a 
model, fhould find it to correfpond with, and illuflrate 
this description: than that they fliould be perplexed by 
any difference between the real and thedefcribed ma-
fonry. 

It is deemed unneceffary to incur the expence of 
engraving the original diagram, bt^caufe a few remarks 
on this, will ferve to shew the particulars in which it 
differs from the bed plan. 

Outfide of the leeward wall of the boiling-house, 
by the whole extent represented in the diagram, above 
C I), there was a building in very massive mafonry, on 
a bottom of loose land, and it was deemed neceflary 
for fafety, as well its for economy, to ule the old lafe 
foundation; together with the whole building, which 

formerly 
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formerly housed clarifiers; instead of erecting anew, on 
fuch infirm ground, for the chimnies and piers of arches 
especially. 

The date of the foundation of the leeward houfe-
wall, and of the wall-plates, and of the principal tim-
bers of the roof, rendered it iuadvifable to break through 
this houfe-wall to any considerable width, or to substi-
tute piers under the wall-plate; and therefore, the in-, 
tervention of the houfe-wall, necessarily threw the up-
per vellels three feet further from the lower grand boiler 
and the teaches, than they ought to be, and made jha 
-Crofs-flues and guttets fo much longer tharr they ought; 
to be. 

In deep gutters, difcharging two or three hundred 
gallons of boiling juice in the courfe of a minute of 
two, I do not think the lofs of temperature, in the 
stream of fix feet, is so much greater than the lofs by 
a like dream of three feet, as to deserve any great no-
tice : Anil 1 hold the fame opinion of the lofs of heat 
by thefe long flues, in companion with the fhorter ; 
but ftill a preference is to be given to the fhorter gut-
ters and flues, were it, only to fave extent of masonry, 
of plumbers work, of principal walls, and roof. 

When the reader has conceived, that the elevated 
grand boilers ought to Hand nearer to the teaches, by 
three feet; and that the leeward wall, next the chim-
nies, ought to run close by the elevated grand boilers; 
he will readily find, by meafuring on the diagram, that 
a breadth of 39 feet, between the windward and the 
leeward fide-walls, is fulficient for the houling of iwo 
moll eligible fyftems, ranged by each other, and ad** 
mining the ufe of pillars,, to aflilt in the iupport of 
the roof. 

. in 
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In like manner, he may find, that for housing two 
such systems, a length of fifty-two feet is fufficient; and 
this, by the specified breadth, gives a clear area of 2028 
square feet. 

In any other position of two syftems of fuch capa-
city and power, the building necessary for housing them, 
conveniently for work, mull be much larger, arid the 
quantity of mafonry within, mult also be greater. 

As the annoyance from vapours, riling at the centre 
of the house, is undoubtedly greater than when it rifes. 
by the leeward wall, it cannot be for the workman's 
Convenience, that the arrangement acrofs the floor 
fhould be preferred, and I fee no weighty reafon for 
the preference, except that of saving expence. 

When the housing is as small as this arrangement 
acrofs it will permit, there is a consistency between the 
reafon and the execution : But there is no such con-
sistency, in extending the elevated housing. to cover 
hot only the area above defcribed, but as much more 
as the coolers occupy. 

The height of roof which is convenient for the boil-. 
ing-houfe, and the malfive walls necelfary for fuch 
height, are by no mearis neceflary for the place of the 
Coolers; which, if they be properly fet, perform their 
office perfectly, under a slender and low Ihed, 

When the fecond fyftem is added to that already 
built, fome of the four coolers, which each fyftem will 
fully employ, mull be placed in a shed, and not as they 
now lie in the defcribed houfe. 

Plate V, figure 3, exhibits a central vertical section, 
by which the elevation of the vessels and mafonry may 
be seen ; the fhaded partis ferving generally to reprefent 
mafonry. 

Tim 
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The (haded stripe, CD, figure 3, represents the crown 
and the thicknefs of the arch, ferving to cover the stoker's 
trash, outfide of the house-wall A; and E C represents 
the crown of the arch, where it covers the stoker with-
in the house-wall, and at a ('mailer elevation than that 
of the crown outfide of the house-wall ; in order that 
the floor, between the teaches and the wall A, may not 
be too high. 

The ground under the point D, being high, the floor 
of this arched "way, (loped downwards, from F to G; 
and at G, was left a passage for water to run, under the 
stoker's floor I G, along the dotted foundation line, 
running from below G, to H. 

The semicircle concentric to K, shews the elevation 
of the fir (I teach, above the grating-bars; and the course 
of thefc is (hewn, by the horizontal rank of 12 small 
quadrilateral figures, between L and N. 

In the (haded vertical stripe E N I, a white break ap-
pears at N, to shew the place of the fire-door, opening to 
the (Inker's arch-way. As the whole of this furnace 
may be'cleanfed by a long raker, introduced through 
the large fire-door, it requires no apertures at the fides, 
such as are necessary to some other furnaces. 

The curved line, L M, (hews the courfe of the cen-
tral line of the bed of the furnace : At L, and 
under the fecond teach, this bed is represented ten or 12 
inches higher than the fire-bars; for otherwife, the trash 
forced in from N, towards L, would pass over the bed 
injuriously, as has been shewn in'the FIRST PART. 

A' M, the bed L M (lopes upwards and around the 
bottom of the third teach, into the crofs-flue, M P

a 

ineafming 23 or 24 inches in height, by 2 1 or lefs in 
^readth: And it is here, on the left of M, that this 

K 
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flue should be barred with two or three courses of brick", 
laid endwise acrofs it, add without mortar, in order 
that the barring mar- be varied at pica Cure ; or may be 
removed, whenever it is required thai a workman should 
pafs this way, to cleanse or repair. 

The white stripe, M O Q P, fhews the courfe ,of 
the trofs-flue, from the bed of the furnace, near M P, 
to the bottom O O, of the elevated grand boiler, 
represented by the concentric lines within the fpace 
Q 6 ST: And it is meant to shew, that the flnt 
widens to a circular mouth at O Q, to imprefs the 
flame upon the whole expanse oi the bottom of this 
vessel, before it can pass to the fides: For the (hading, 
which represents masonry, fhews, that the border only 
of the bottom, to the left of O, retts on the circiilaTt 
lip of the flue on that "fide ; and on v a little more, 
than the border of the bottom, to the right of O, reflsop 
the circular lip, on this fide, which isifearef! to (he cor k. 

The white fpot IJ, fhews the circular flue on tbi(> 
fide, and the like fpot W, fhews lire circular flue, con-

, tinued to where it opens on the fide fartheltfrPrn the 
cotk, into the crofs-flue,W X, to the chimney-flue, X Y, 

Between O and U, appears a pier of m tfoury, rap-
porting there'the border of the bottom, near the cock; 
and it is only by the lateral apertures on each side of 
this pier, that the flattie, regurgitating from O O, rati 
pafs up to the circular flue U, and around the vessel, to 
V/ X Y, the cross-flue and chimney. 

It is to be understood, that the cylindrical part of 
this grand boiler, is the mere cocked copper vessel; 
and that the bevelled part above, near S T, reprefents 
the leaden curving. 

In the flue W X, the cavity under X, is made to 
bury 
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bury the dull which.drops from the chimney-flue,and 
is apt to obstiuct the cross-flue in a short time, if no 
receptacle of. this kind be provided for it : The aper-
ture to the left of X, through the back wall of the chim-
ney, is left for the purpose of cleansing and barring; 
and is, of courfe, to be. bricked.up in ordinary work,, 
i The di fiance between L, the firitfge which prevents 
the tiafli from fpreadtng on the bed of the furnace be-
yond the fire-bars, and N[ a.t the fire-face, near the 
mouth-piece, fliews tfie greatefl length of the.fire-pUce^ 
and of the alh-pit below it, in the direftion L N ; ibid 
it is to be.obferved, that tips length is greater than the 
breadth of the fire-place and ash-pit, me a lured at rig hp 
angles with the length, for the reasons formerly specified , 
And it is moreover to be .obferved, that the centre of the-

first teach, K, is not in the plumb-line of the. centre of 
the fire-place, L N, but is fix inches to the left of it, so 
as to make an interval of 14 inches between the wall, 
N K E, and the nearest. side,of the teach K : The rea-
Ion of which will be given presently,.. ..... . . 

The circular line, a, b,.c, thews. the lower,face b| 
an arch, Supporting the vessel and flue above it, and 
serving .to houfe trash, for the grand boilers on thip 
fide of the houfe, and this arch groitjsi upbn piers, af 
the height a and c, with a long arched way, extending 
from d to e: The line ;dii c, thews, the dope of the? 
under face of the crown of this long arch; and the 
thicknefs .of the rn alb pry between the bottom of the 
furnace- and of the flue, L MO, and the cavity of 
the at ch beneath, is fhewn by the fhaded ftripe, L lv| 
O, b> d, c, 1 

Thus the expence of elevating the cocked grant! 
boilers upon arche-Sj is amply compeufated, by the 

-v K 3 fafufi 
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fafest and most durable housing for the trash and firei 
places on this leeward fide. Thus alio, the ash-pit un-
der L N, opening by an arched way, shewn by the qua-
drilateral white fpot f, e, below L, into the arched way 
C- e> f> which groins with the arched way a, b, c„ 
laves a great deal of folid mafohry, feparates the bed 
of the furnace from the damp earth, and gives the mod: 
t. ible avenue to the alh-pit of the teach furnace, and 
Jo tint of the round bottomed grand boiler, which 
f n Is level with the teaches, but cannot be well re-
J dented in this diagram. 

Now, if the reader will confider, that the regiflers,, 
at P., and the gutters and cocks fotrnerly defcribed, 
<j:ar.not conveniently be ufed, without having forne in-
ter^ ' between lent arid the wall; and that, although 
the thicknefs of this wall (hould be only of two feet, 
between the teaches and the elevated cocked veflels, it 
tviii compel us to take an interval greater, by three 
feet, than would otherwife be necesary, between these 
v i.V"-s; he will readil 7 perceive, that the distance of 
the t ' r ated v- • . i, Q O" S T, from the third teach, 
at. M,' ' " er by three feet, than would be neccf 
f -tv x "T if no house-wall, fi. ,o as B, had inter-
Ve M 1; q'*r "I * titar a diagram representing the 
© ai '<} ■' 'I- b';, A plan,' would ihew the elevated g'rrfnd 
I : r, Q 0 T, clofe :<y the regiffer R ; and would 
C -w . « whole malonry of this range of vt tfr, much 
JL. •ner than it ay pears in the dia vr> e us. 

Thefe par tic*"' ars ire to be especially a .red, in any 
fUt- re references s to this diagram, or to the malonry 
which it ex'hi': > 

. A leaden gutter, "running in the mafonry U O P, 
delivers the cleaafed juice from the cock, under 

filter 
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into the curving of the third teach, above the arched 
flue M P. 

The line g, which is the base of the wedges-like shaded 
fpot above it, represents the distance of the third front 
the fecond teach, at the crown of the arch, under the 
faddle ; and the fpot itfelf'fhews the height and thick-
nefs of the faddle, from the fire-face beneath, to th€l 
top-- In like manner, the line h, and the fpot abovO 
it, are intended to (hew the distance between the seCond 
and first teach, and the greater height of this faddle 
to prevent the fecond teach from boiling over into 
the first. 

The line i, k, fhews the elevation and depth of the 
Ikipping-gtitter, and the line k, I, thews the bottom 
and fall by which it delivers into a moveable wooden 
trough, placed under the leaden lip, I. 

When the knee-wall has a height of about <54 inches 
above, the floor, at the middle of the third teach, and, 
the greater height which is necessary for the first teach, 
by reafon of the greater height of its saddle; and it is 
duly considered that a greater height ot the knee-Wall* 
above the floor, greatly increafej the labour of Ik i ru-
ining and ladling forward, the floor will be level with 
the bo-tbm of the fit ft teach, or will be fomewhat low-
er, along the whole length of the knee-Wall.' 

It has been cuftomary, in arrangements like this,, 
act ofs the floor of the fioufe,to make the whole of the flooP, 
level, and conft qnently to compel the floker to work from, 
a ground much lower than I G, and to raife the trafti as 
bights his head,'which, to his great annoyance, meets 
the crown of his arch-way, at the height m, or near it. 

This inconvenience, as well as the expence of houG 
i»g the coolers in a very lofty building, may be leen in di-

Vet 3 
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VerS places : Bat it may easily be avoided, by build-
ing according to the diagram before us ; which shews 
that the stoker may (land on the mound, I G, and 
wort; easily into trie mouth-piece N., m, without railing 
the charge of trash higher than his belly; and that the 
Crown of the arch E C, over him, is fo high Above his 
head, as not to hurt him by its heat: And that to At-
tain these ends, nothing more is necessary, than that 
the passage between the skipping-trough, k, I, and the 
house-wall at A; should be higher, by two or three 
ealy heps, than the general floor of the house. No in-
convenience attends this elevation of the passage. , 

Pi. ATE V, figure i, represents a Central vertical fee-
lion of the round-bottomed grand boiler of this system. 
And of the elevated cocked grand boiler, let to its pro-
per fire. 

The dotted line A B, figure i, shews the elevation 
And fall at the saddle, over which the cleansed juice is 
ladled from the round-bottomed grand boiler, C D A, 
into the third teach, on the fide A B. 

The semi-circular white fpot, E, fnews the elevation 
of the fire-door, And the (mail quadrilateral spots rang-; 
ed horizontally under E, (hew the fire-bars and their 
distance from the bottom of the boiler, at D, and their 
height above the bottom of the ash-pit, F G. As the 
shaded parts generally shew mafonry,. the shading on 
the fide, A H G, is broken by. the square white fpot, 
G H, to fnew that the avenue to the alh-pit opens this, 
wvay, or at least that it docs not open on the fide of the 
fire-door, E. 

The diagram shews that the vertical central line of 
the grand boiler, A I D C, is not coincident with the 
Centre, E, of the fire-place, but is,' according to, the 

scale 
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teal?, about 12 inches to the left of the centre of the 
fire-place. It also {hews, that the distance of the 
gr and boiler from the fire-wall, on the fide I, is twice 
greater than the distance on the fide, D K, which is 
next the winding 'crofs-flue, K L. All this is necelfia-
Vv, in order that the flame may aft advantageously on 
the fide D I, of the grand boiler, i n Head of flowing by 
the lhorret c'ourfe, and with greater walle, as it would 
other wife do, from about E to D, and D K, the nearell 
ftvenue to the chimney. 
: If the crofs-flue, between K and L, be duly barre^ 
and the avenue, 1) K, be narrow as it is here repre-
feiiled, and the fire-bars and fize of the fire-place be 
thus duly proportioned to the fize of the grand boiler,' 
there Wii: be no more wafle flame from this tingle gran# 
boiler, 'than' there would be if two g-and boilers were 
fet in the ultlal manner; to a larger fire-place. Fof 
the interval, D K, may be conii<i:n il as a narrow flue, 
prefenting its waste flame advan cage o dl\ to the half 
of the vessel which lies on the fide D K, vvfj.ilft the fide 
j» 1, receives- the Inlt and chief infprslfion from the 
flaming fuel beneath. 

In Mr. Grantis system, hereafter to be described, 
as well as in this of Mr. [ones, the round-bottomed 
grand boiler, thus set to the fire-place, works excel-
lemly with a final I charge of fuel ; and if, in letting 
two'Inch velfels to one fire-place, of greater extent, we' 
make the stoker dp more than he can with one grand 
boiler, we certainly make the furnace !els fit for expe-
ditious work; first, by increafing the quantity of can C-
juice jn tranfitu,; and (econglly, by our being com-
pelled to flop the work of both veflcls, whilit we arc 
evacuating or re-cii^rging any one. 

H 
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But, where every thing must be subservient to the 

purposes of laving fuel arid labour, as much as possible, 
in preference to that of making the bell fug at in the 
greatest quantity, two grand boilers fet to one lire, in 
the manner hereaster to be reprefented by the ninth' 
plate, will bell anfwer such ends. ' 

T he white stripe, M, is; merely to shew a space 
Which may be left empty, or may - be filled with rub-
bifli; or under which the foundation need not be deep 
©r solid; because the mafonry of the profit-flue' L, is' 
so light as to require no great care in regard to its 
foundation', • • .. 

PLATE V, figure 2, reprefents a central vertical flec-
tion of tire elevated'cocked vessel, and its proper sire-
place and masonry. -

The figure (lightly shaded, by means of concentric 
lines, and bounded by a, vjc, d, t, f, reprefents this 

vesel, and its leaden curving. The fppt /, (hews the' 
circular flue on this fid-', opening into thecrofs-flue' 
f

y
 g; and g, A, (hews the chimney-flue, which has its 

well under g, and its cleanfing door to the left of g,- as'-
formerly defcribed. 

The a(h-pit, fire-bars, fire-door, and fire-place, 
Under the bottom of the veflel, a, l>, being reprd'uited 
OS heretofore, the diagram (hews by 'what elevation "and 
("pace the flame, beating upwards ori u, b, turns by the 
lateral openings at b, into the circular flue reprefented 
by the white fpot b, c> and thence winds around the 
Veflel, to/, and thence palfes by the crofs-flqe, /, gt 

Up the chimney-flue, g
x
 h, the height of which, above 

the' veflel, is not regarded in this figure, 11 is for the pur-
pofe of (hewing distinctly the courfe of the flame along 
a, b, into the lateral apertures near b and thence into. 
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the circular flue* b, c, that the pier under that cock, at 
b, is not (hewn in this diagram. 

The line i, k, is the level of the stoker's floor, for 
(Working this vessel, whilst F G, figure t, is the le-
vel of the stoker's floor for working the round-bot-
tomed grand boiler: Or these respective floors of the 
stokers may be higher by the thicknefs of a pavement. 

Of the {haded parts reprefenting mafonry, the fide 
i, of figure 2, shewshow much the foundation and lower 
parts of the chimney ought to exceed it in diameter, 
on this fide especially. The white notch, at I, thews 
the place of the mill-gutters, and it is intended to (hew 
the depth, with which this gutter turns through the 
curving into the cocked grand boiler, in the direction 
1, e. The white fpot, bounded by the parallel dotted 
lines b, m, represents the cock of this vessel; the dot-
ted line by n, (hews the bottom line of the gutter, and 
0, n, the upper edge of the gutter, which is continued 
in this courfe through the leaden curving, n, c, of the 
round-bottomed grand boiler, figure 1. 

Where the cock passes through the mafonry, a 
niche, fuch as is reprefcnted near 0, on the left, is gene-
rally necessary, to make room for the lever to be em* 
ployed in turning the cock, 

PLATE VI is a ground plan, (hewing, by the (haded 
parts, the thicknefs and extent of the mafonry, a little 
above the broader foundation tier of Mr. Jones's 
system. 

The undisturbed walls of the boiling-house are re-
prefcnted here, as in PLATE IV, by the dotted lines, 
A ]>, B C, C D, and the dotted lines within thefe, and 
near and parallel to them. 

The, (haded stripes E I,' H, (hew the walls which 
I, . suftain 
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fustain the great arch, which covers the stoker's train. 
The space between G, and I, is a door-way of commu-
nication, arched above from G to I, and serving below 
to receive hot clinkers occasionally: And, from the 
wall F K, to G I, where the wall H G is continued to 
I, over the described door-way, an arch covers in the 
narrower arched place of the sfoker. 

The break in the mafonry, K f, fhews a pafiage 
left near the foundation, for a gutter to carry off the 
water, which the obliquity of the neighbouring ground 
muff throw this way in heavy rains; thq fame break 
ferves ajfo to Ihew the courfe of the mouth-piece through 
this mafonry, at a greater height. 

The white' figure, L M, fhews the alh-pit, and the 
figure of the fire-place at the grating-bars; and the 
white interval, M N, dnews the avenue to the alh-pit, 
to be covered by an arch from the fide M, to the 
fide N. 

The re£langular white figure, O N, fhews the arched 
way under the bed of the teach furnace, to the alh-pit, 
L M. From the fame arched way, the afh-pit, P, of 
the round-bottomed grand boiler, is accellible by its 
arched avenue, Q R. 

In the bafement mafonry, there is no break at W, 
but it feives in the diagram, to fhew the place of the 
mouth-piece, in respect to the fire-place P, and the 
alh-pit avenbe, Q R. 

In order that, the linker might come close to the 
mouth-piece, and its wall, U T, it was intended that 
an arched door should be cut out of the house-wall, 
from U to T, to correspond with the like arch, extend-
ing from the wall, S U, to the wall, T O. 

It is advisable thus to give the stoker the nearest ac-
cess 
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cess to the fire-place, wherever it can he conveniently 
done; but, as it was inexpedient, in the present in-
fiance, to matte so large an opening through the house-
wall, a deviation was made frorh this diagram, by only 
continuing the bevelled aperture of the mouth-piece, 
through the house-wall, the outer face of which is in ar 
line protracted from the line C D. 

Frorh the maftinry, on the fide S U; to the mafonry 
on the fide X T, an arch extends over the floker's 
place, and this arch groins with the great arch which 
Covers in the large area, a, b, c> d, e, /, g, k, O, X,1S, 
fervihg for the reception of dry tiafh for two furnaces,) 
which open to this area; 

The part of this arch which covers/, g, h, O, fuftains* 
the flues and mafonry of the elevated cocked vefrel, fet 
to the flame of the tcach-fire, and part of the floor 

-around it; the part of this arch which covers a,b; c, d'j 
t, fj O, fuflainS the floor and gutters oh the, right and 
the flue of the lower iohnd-Bottomed grand boiler, and 
the quadrilateral flat pan; placied on this flue to the 
tight, in a line parallel with U, S, e. 

The quadrilateral lhaded figure, f, g, is the basement 
masonry of the chimney, one flue, or half of Which; 

serves the present system, whilsl the other half; on tha 
fide g, is intended for a second adjoining system. 

The avenue/, e, i, k, for the trash carriers^ is arched 
Over to sustain the floor above, and the back wall of 
this shed, which runs in the direction i, k. 

The rectangular white figure, l, shews an ufelefs 
space, between which and i, e, is the broad basement of 
the chimney on this fide. The rectangular white figure, 
Whose centre is atfhews an arched plate leading to 

the avenue to the alb-pit, 0; and die rectangular 
L 2 break 
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break, p, ferves to fhevy that the fire-door of this fire* 
place of I he elevated cocked grand boiler, hit to its sepa-
rate fire, opens to the stoker's small arch-Way or niche, hj 
C.,p

y
 and thence to the great arched area, a, d, h. 

Between the leeward house-wall, running in the di-
rection C D, and the outer lace of the leeward or back 
wall, i, h, flood a large shed or outer building, erected 
for elevated boilers or cl a lifters, and presenting deep-
founded mafonry of walls and chimnies; and requiring 
but little to be added or taken- away, to ferve ac-
cording to the defciiption of this diagram ; and this, to-
gether with the infirm ftate of the houl'e-wall, C I), was 
the reafon for giving this bafernent a greater extension, 
than would be otheiwile eligible. 

-—• -i ■ridro.-rraffiSTtst H.-.-Bm—— 

Syjlem for CHARLES GRANT, rfquire, at Hopewell, 
St. Mary's-: 

THE chief purpofes in the eonftYuflion- of this fyf-
tem,. werethe following : Fir ft, That two nearly simi-
lar, should be accommodated to'the area arid lunation 
of the house ; secondly, that the vessels formerly in 
life should ferve; and thirdly, that the improvements 
hereafter to be mentioned, under distinct heads, and 
respecting duration, convenience, regulation of the 
draughts, and quick work with the smallest quantity of 
liquor in tranfitu, fhould have fair trial, under a pa-
tronage so liberal and so weighty as that of Mr 
Grant. 

The stripe A B, PLATE VII, shewing various fhades 
and breaks, represents the breadth and course, and 
snore than one half of the length, of the leeward houfq-
wall. The rectangular lightly shaded spot, C D, i» 

m ' sj the 
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the course of the leeward house-wall, (hews the place 
of an high arched door-way, opening from the boiling-
house on this fide, to the new building or shed for ele-
Vated vessels, on the other side next the chimney. The 
ascent from the boiling-house floor, on this fide of 
C D, to the floor of the ihed on the other fide, is by 
three steps, reprefented by three parallel and equi-
distant ftripes on the fide of C D, and near it: And it 
is to be understood, that the door, C D, and the dc-
scribed steps, are at the centre of the whole length of 
the leeward houfe-wall,' A B. 

As similar things are generally reprefented in thefe 
diagrams by similar means, the reader will easily per-
ceive, that the three black circular (patsy between E 
and F, represent three teaches; that the white fpace, 
immediately bounding thefe, defines-intervals between 
the teaches, and between the teaches and the fide-wails 
of the furnace; and that thefe last are shewn, as for-
merly, by the stronger (hading. 

The break, by the lighter shade, crofting the houfe-
wall, and looking from /, towards the centre of the 
third teach, shews the place of an aperture for clean ling 
the bed of the furnace there 5 The like break, pointing 
to the second tea'chy shews the aperture ferving here: 
And the larger funnel-like break, in the houfe-wall, 
near the fitft teach, (hews the niche for admitting the 
stoker ; and alfo the place of the mouth-piece, which 
opens, not to the vertical central line of the teach, but 
to the centre of the fire-place, which is at fix inches to 
the right, as has been (hewn in the vertical central 
section, PLATE V, figure 3; in which the teach K, 
appears hanging la much nearer to the boundary at 
N, than to the boundary at L, of the fire-place. 

The 
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The white bent stripe, E G, PLATE VI I. fhews tlie 

flue of this furnace, leading to the elevated cocked grand( 
toiler; which is represented by the great circular black 
fpot, between G and II. 

The manner in which the flue, E G, leads the flame 
to the centra) parts of the bottom of the elevated cocked 
vessel, and in which the flame is made to return to the 
fide of this vessel, nearest to G, and then to circulate 
around the vessel, before it reached the crofs-flue II, 
and the chimney-flue I; may be feen in the description 
of the like parts of figure 2; and figure 3, of PLATS V. 

The white bent ftripe E K, PLATS VII, fhews the 
Course of the waste-flue, towards K ; and the concen-
tric curved dotted fines, between K and H, point out 
the flexure of the walfe-flue, which is necessary in its 
passage to H, and the chimney I, in order that it may 
run in masonry, completely feparating its cavity front 
that of the great flue, under this elevated cocked vessel. 

The lightly shaded quadrilateral fpotat I,, thews the 
place of an arched Hoping aperture, by which the flue, 
E G, is to be accessible, for cleansing and regulating. 
The like aperture, M, is to ferve for the flue O, P. 

The clotted parallelogram below G, fhews the situa-
tion of the register of the great flue, EG; and the like 
figure, near K, fhews the register of the wafle-fl'ue, 
EK. 

The great circular black fpot, between N and O, re-
presents a round-bottomed grand boiler, fet near to the 

third teach, and at the fame level, or nearly so. 
/ 

The laddie between O and E,is made floping, to 
drain any liquor that falls from the ladle, in throwing 
over, from the lip of the curving hear O, to the mouth 
of the- teach-curving near E. There is alio a declivity 

of 
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of this (addle, to drain any liquor that falls, to a line 
in Me c! re'.won O E, to prevent any lodgement on the 
Irdli; w cover of this faddie. 

'I ire white unpe, which encircles the grand boiler, 
N O, fliews the interval by whjch the flame fw-eepjj 
around this vefiel, from the fire-place beneath, to the 
crofs flue O P P, and thence to the chimney-flue, Q. 

The fiightly fliaded funnel-like fpot, T W U, fhews 
the place of the lloker's niche in the hqufe-wall, and 
of the mouth-piece opening to the fire-place at W. 
And, as a mouth-piece always points to the centre, of 
the fir;e-place, the contiguous parts of the diagram fhew, 
that the centre of the fire-place is 10 or 12 inches to 
the left of the central vertical fine pf the grand boiler ; 
in order that the flame may rife freely, and fpread 
wide and high in the interval, on the fide M, of the 
grand boiler; and may pafs bv a flender current, 
around the boiler, on the fide O. 

The diagram, PLATE V, figure 1, ferves here to fhew 
how rpucli the fire-place of a round-bottomed grand 
boiler, fuch as this of PLAI Y VII, is made narrower 
than fhat of a teach furnace ; and how fuel is faved ; 
firfl, by making the ficfe of the vefl'el next the flue, to 
11 and, as it were, in the flue: For the interval D K, 
figure PLATE V, is merely a flue, coinpenfating by 
iis width, for the fmallnels of th«j dillance between the 
veflel and the fire-face of the furnace, at the fideD K : 
{secondly, thefavirrg is made by the [mailer area of the 
crofs-flue K L, the draught of which may be dininished 
at pleasure, by a bar of loofe bricks, placed acrofs at 
K ; to which fpot there is easy accefs by the arched 
aperture M, PLATE VII, sering for the flue O P. 

Here it is to be observed, that in barring the flue at 
O, 
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O, it is heft to place the bricks with their ends pointy 
ing to the grand boiler, N O, and advanced towards 
if, fo as to narrow the interval between them to three 
inches, and to compel the flame to circulate around the 
grand boiler, on this fide, instead of flowing freely up-
wards from the fire-place, directly to the bottom of the 
flue at O. 

These latter particulars might have been mentioned 
in the description of figure 1, PL ATE V ; but, as any 
waste-flame there, is turned to good ufe; they were 
reserved for this system of PLATE VII, which has not 
yet a {hallow rectangular pan on the flue, but which 
will easily admit of this improvement. 

The white narrow stripe, R S, Plate VII, fhews 
the course of a gutter leading from the cock R, of 
the elevated cocked grand boiler, tq the round-bot-
tomed grand boiler, S N O, 

As the defirable celerity in the process of boiling, 
depends, in a great meafure, on the velocity with 
which the upper cocked grand boilers can be charged 
and discharged, the cock R is large, the gutter R § 
has a fall of an inch or more, and a depth of 8 or o 

. inches at R, by a width of about 6 or 7 inches; and 
delivers at S, by a depth of 6 or 7 inches, and a width 
of 7 or 8 inches; in order that the liquor may flow-
rapidly from the cock quite open, without dafhing over 
the gutter. 

As this cock muR have a pier to fupport the in-
ciufialion which is to defend it from the flame ; and as 
the lateral apertures, which are to turn the flame, from 
the central parts of the bottom of this elevated cocked 
vell'el, backwards and upwards into the circular Rue, 
pn the fide of the vellei nearcfl to the Rue E G, and 

fqtthep 
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furthest from the avenue II, by which the flame efcapes 
to the chimney ; one of thefe lateral apertures is made 
on the left of the pier, near R, to a width of about 
24 inches, by-a depth of 7 inches. 

In order that the flame may mount as well to the 
fide of the veffel, near K, as to that near R*^pu^''iike 
that at R, is placed to meet and fupport 
the bottom of the veffel, nearefl to K : And to .the riglfh" 
Of this pier, the fecond lateral aperture is made equfli 
to the firfh 
, But if nothing more were done, in refpefl to ati 
elevated .cocked velfel, whole cock points in the de~ 
fcribed dire£lion, the flame could not rife with fuffici-
cnt efficacy to the fide of the veffel, between R and K ; 
because this is out of the courfe of the draught which 
will naturally tend, by the shortest courfe, from the late-
ral aperture near R, to the place of exit at H, on this 
fide ; and by the like courfe on the opposite fide, from 
the aperture at K, to the exit at H. Therefore, a 
lateral aperture, of about 1 2 or 15 inches in breadth, 
but fhallower than the former,- is made, between the 
crown of the arch of the great flue, G', and the bottom 
of the veffel, to deliver flame upwards to the fide of 
the veffel next G ; and to this part of the circular flue, 
which is most remote from the place of efflux at H. 

The break, C D, through the leeward house-wall, 
A B, shews the place of a. central door-way, opening 
from the great boiling-house to the smaller outer build-
ing, which houses the elevated Cocked vessels : And the 
shaded and.parallel ftripes, near to C D, and below 
them, are intended to shew an a [cent, by two or three 
steps, from the boiling-house to the outer building. 

As the fire-door of the round-bottomed grand boiler, 
M N O, 
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N O, is at W, the avenue to the ash-pit is on the fide 
N of the afh-pit ; and opens to a large arched avenue, 
which is common to the round-bottomed grand boiler, 
N O, and a similar grand boiler belonging to a fimilar 
fet of vessels, in the fame boiling-house, along the fame 
wall, and to the fight of the door-way, C D. The 
diagram (hews a (mall part of this fet on the left, and 
the distance of it from the fet On the right. 

Between these fets then, is an arched place, accessi-
ble by a door, under the door C D, and whole roof 
full a ins that part of the floor of the boiling-house, 
which reaches from die masonry of the grand boiler oil 
the right, to that of the grand boiler of the like system 
on the left'. At this part of the floor, the quadrarigu-
lar figure distinguished by parallel dotted lines, fhews 
the length and breadth of the arched way beneath. 

The quadrilateral figuiej a, b, c, d, (,f, which isdif-
tinguifhed by trarifverfe parallel dotted lines, ferves to 
fir ew the clear length and breadth of an high jfrchtd 
way, serving to house trash and stokers for both' sys-
tems, and to sustain fo much of the floor of the outer 
houfe, in which the elevated vessels are placed : This 
arched way groins with another, whole clear area is 
fhewn in like manner by the dotted figure t,f, g, h ; 
and whole arch covers the trash and the ftoker appointed 
to the poll, T U; and also sustains tire corresponding' 
part of the floor above, belonging to the outer houfe. 

A correlponding arched way, of which only a fmall 
part appears at a, b, belongs to the second system on 
the left. 

In the outer houfe or flier., the elevated cocked 
grand boiler, X Y, is fet level with that on the right* 
X ! ring the farthest part of the fides, from the fine Y, 

a small 
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a small pier is placed at X, and the two lateral aper-
tures are made on either fide of this pier. 

As the cock i, and the incrustation upon it, lessen. 
the depth of the circular flue hereabouts, it is made as 

much wider, near the cock, as is necessary to compen-
fate for its deficiency in depth and, where the circu-
lar flue approaches towards Y, the place of efflux of the 
flame, a small bar is made at m, to equalize the distri— 
hution of flame, and the deposition of dull in the cir-
cular flue. 

Whenever the cock and incrustation of an elevat-
ed cocked grand boiler, tend to prevent an equal dif-
tribution of the flame, around the fides of the vessel, 
and by the longeft courfe in which it may be applied 
to -them, expedients of this kind are to be ufed; for 
the efficacy of the flame is as the extent, and also as 
the length of courfe by which the metallic surface pre-
fonts itlelf to the flatpe. 

After the diagram, Pj.aje V, figure 2, and the de-
fcription already given of an elevated cocked grand 
boiler, let to its feparate fire, it is fufficient now to fay, 
that for this cocked grand boiler, X Y, PLATE VII, 

the fire-door is on the fide e, d, of the fquare bafernent 
mafonry, d, e, h ; and the avenue to the alh-pitis on th^ 
fide d

t
 Z ; and may be on the fide e,h, if it be bricked 

up fo high that no cinders (hall fpread to the post, 
T U, of the stoker of the lower round-bottomed grand 
boiler. 

Of the elevated cocked grand boiler last-mentioned., 
the cock i can deliver rapidly by a deep gutter, i, I, S, 
like that above defcribed, into the round-bottomed 
grand boiler ; or it may deliver filth and waffling li-
quor, by the part i, i, of the gutter, to k, I, the wade 

M 2 gutter': 
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gutter: And the course of the gutter R k S will shew, 
that the other elevated cocked grand boiler to the right, 
may, in like manner, deliver its cleansed charge rapidly. 
into the round-bottomed grand boiler; or may deliver 
filth or walking liquor into the waste gutter, h, I; 
according to the ufe made of the Hoppers of these 
gutters, 

It is deemed unnecessary to offer a ground plan and 
central vertical section of this system; becaufe the descrip-
tions concerning the figure, height, and width of ash-pits, 
ash-pit avenues, mouth-pieces, niches, arches, flues,, 
elevated cocked veffels, and their gutters, and divers 
other particulars exhibited in the fourth, fifth, and 
sixth plates, are applicable here. 

This, cr any fyflern which serves to fave the labour 
and delay of ladling forward from the greatest boilers, 
by a quick efflux of their charges to lower vessels, and. 
which is contrived to afford the safest and molt dura-
ble housing for the trafh at the floke-holes, by the 
fame arched mafonry which fuftains the elevated ves-
sels, gives ample cornpcnfation for the first expence. 

It may easily be seen, in PLATE VII, that the inter-
vening house-wall, A B, makes the diflance between the 
vessels in the boiling-house, and thofe in the outer 
fhed, greater by about three feet, than it would other-
wife need to be; and that the vesel G II efpecially> 
might be fet nearer to the third teach, and to the round-
bottomed grynd boiler, N Q, if the original wall-plate 
and roof, over this place, had been laid fo as to admit, 
that a wide arched aperture might be made through 
the houfe-wall,' from k to I. 

In working the elevated cocked veffel, G H, it is 
rarely or never necessary to close the great flue which 

leads 
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leads the flame to it: For it is sufficient that the waste-
flue be opened to take off a part of the flame, for the 
fhort interval necessary for the efflux of a charge by the 
described gutter, and for the like influx of frefh liquor 
from another vessel prefently to be described. 

By a trivial'alteration of the direction of the cock R, 
and its gutter, this system will admit a flat quadrilateral 
shallow pan, on the flue OP P, to ferve like that at 
Twickenham, for the greater economy of the fuel of 
the round-bottomed grand boiler, N Q. 

The fecond system of Hopewell boiling-house, and 
the nearer to the grinding-mills, is similar to the first, 
in all things that claim any particular notice, except 
the following. . v, . 

A vacant clarifier, of about 61- feet in diameter, is 
fet on a wide expanse of the flue of the round-bottom-
ed grand boiler, at a height from which it-can fupply 
the recent and heated juice, by quick charges, to any 
boiler of either system : And the clarifier fo placed, 
stands instead of ; an elevated cocked vessel, fet to its 
separate fire, like that at X Y, in the firft system. 

' To guard against the losses which might arise, from 
a stoppagc of the work of the boiling-bousee, by the 
failure of fome part of the equipage; and to accom-
modate the procefs to the fluctuating fuppliesfrom the 
mills, it is better to have two fy Items of mean power, 
than one that is competent to the greateft work which, 
the eftate can require. 

A fyftem of mean power is that, which employs a 
fire to work teaches in the rcverberatory, and a grand 
boiler at tire flue1, in the advantageous and economi-
cal manner deicribed in the FIRST PART, and in 
thefe later pages; and which employs another ine to 

work 
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Work one or two grand boilers, which can supply the 
teaches with cleansed and concentrated juice. 

By the temporary arrangement above-mentioned, 
the mason has reduced the second system at Hopewell, 
to the state of a mean system; and this deviation 
from the original plan renders it expedient, that the 
author should shew how he would con struct a mean 
system in this house, or in any boiling-house which 
Requires that the teaches of two systems should range' 
In a line, along the leeward houfe-wall. 

' As, Hopewell houfe can admit, that an arched aper-
ture fhould be made through the houfe-wall, at the 
i'econd system, for the purpose of placing the elevated 
velsels of the outer houfe, closer to the vessels in the 
boiling-house ; and as a description of one of two > 
similar mean systems, which may serve, at the smalleft 
extent and expence of housing, may be highly useful 
in many places, the follovving diagram is drawp ac-
cordingly} 

Cf a mean system, for a house admitting two along the 
' leeward wall, and requiring only two sires for each 
f stem, aided by an heated mill cistern. 
in Pi. ATE VIII, the ft ripe A B, thews the course 

of. the windward houfe-wall; the stripe A C thews a 
gable-wall; and C D thews the courfe of a perforated 
wall, or of walling and pillars, supporting the roof at 
the leeward fide. 

The line B E, or a parallel line to the right or left 
of. if, is to be considered as the midline of separation, 
between the fyftern of velfels to the left of D, and 
another fuppofed to be perfectly similar, and to the 
right of D. 

The 
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The distance between these systems will, of course, 
depend on the length of the boiling-house. 

The teaches, their fide-walls, the apertures for cleans-
ing and barring, the sloker's arched niche, the place 
of the mouth-pieces, the flues, the elevated vessels, 
the gutters, and divers other things, are reprefented by 
the means adopted in former diagratns ; and nothing 
is necelfary here, but to advert to the following parti* 
culars. 

So long as the elevated Cocked vessel, W F, is used 
as a clarifier, little or no flame Of fire passes beyond 

this vessel, by the flue F G, more than is necelfary to*, 
wards the maintenance of the draught of the Chimney*. 
Hue G. For the fpace and fire-face around this Veffel, IS 
not only deprived Of the flame during the time of charg-
ing and discharging the juice, and the time of waffling 
out the filthy bottoms; but is chilled by the great expanse 
which the emptied veffel then prefents to the open air : 
And even whilst the flame aits in this fpace, and on 
this fire-face, they are prevented by this extent of me-
tal, cooled by the crude juice, from conceiving the? 
heat which they would, under other circumstances, loon 
acquire. 

It is then in this particular use of the.elevated cock-
ed vessel, that the obfervations of the FIRST PART 
of this Work are strictly applicable, in respect to the 
expediency of keeping the chimney-flue duly heated*. 
But when a velfel thus let, with the utmost advantage* 
to the flame of a teach-fire, is used only as a grand 
boiler; when the flame acts in the space, and on the 
fire-face around it, inceffantly, or with very little in-
terruption; and when the heat here accumulates, as the 

absorption 
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absorption by the boiling charge abates; then this ex-
ten five fire-face becomes red hot, and flame passes be-
yond the vessel, in much greater quantity than is ne-
cessary for maintaining the draught of the chimney: 
And, in this cafe, the surplus may be. very usefully 
employed, in heating the crude juice now gathering in 
a shallow pan, to the amount of a charge, capable of 
replenishing an evacuated boiler quickly, and of yaw-
ing in fix or eight minutes, where the cold juice could 
not-be yawed in a double or triple time, 

By the obfervation of thefe and other things, when 
vessels, first ufed as clarifiers, were afterwards generally 
Employed as grand boilers ; and by the obfervations 
made at Twickenham, where the defcribed long [hal-
low Rat vessel w,as first. tried; I am now persuaded, 
that great advantages may be attained, by making the 
Sue F G, or. a longer flue, to widen from F, fo that the 
flame may spread by a shallow channel, on the whole 
bottom of a quadrilateral.mill-receiver, as long as this 
represented by.the large quadrilateral black . fpot, be-
tween' F and G, or much longer: And I am of opini-
on, that a vessel which thus keeps, only one of the four 
fides of the cross-flue cool, will not deaden the draught 
of the chimney, unlefs it be made unnecessarily long 
and wide. 

. Where the fall is scanty, this last. mentioned vessel 
will necessarily be a mere expanse of. the mill-gutter, 
and the lips and bottoms of both will correfpond in 
elevation. 

The method of making fuch fhallow pans at a very 
small expence, of thin copper, sheets; of preventing 
them from bilging by heat, or by the. tread of negroes; 
grid of preventing the inconveniences which might arife, 

from 
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from the alternate expansions and contractions of me-
tallic plates of great length; will be described under 
the head of the NINTH PLATE. 

The large circular black fpot, I, H, K, represents 
a round-bottomed grand boiler, which is set level with 
the teaches ; or which may be fet a few inches lower, 
if the fcantinefs of the fall from the mill fhould re-
quire it. At this distance of the grand boiler from the 
the third teach, the ladling from one to the other is 
quite easy; for the curvings of thefe veffels bevel to-
wards each other, fo as to make the summit of the sad-
die between them sufficiently narrow. 

If a closer approximation of thefe veffels to each 
other should be required for a shorter house, nothing 
hinders the round-bottomed grand boiler to be fet nine 
inches nearer to the third teach ; for the mafonry be-
tween them will Hill be thick enough. 

In the great circular black fpot, which represents 
this grand boiler, appears a difference in the deep (had-
ing, between H I, and K, This difference together 
With the circular dotted line on the fide H I, is intend-
ed to (hew how the grating and the mouth-piece be-
neath, Hand in regard to this vessel; and to (hew that 
the central vertical line of the grand boiler, is nearer 
to the flue K, by 10 inches or a foot, than the centre 
of the grating. This position of a round-bottomed 
Veffel, in regard to its fire-place, is more distincly 
thewn in PLATE V, figure 1 ; and the reafon for it 
appears in the description of that central vertical fcc-
tion, at page 79. 

As the mark for the stoker's niche, is not fo distinct 
in this diagram as in the former, it is necessary to ob-
serve, that the (quadrilateral white fpot, M L, ferves to 

N shew 
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fhew the place of this niche : The white quadrilateral 
Jong stripe K N, shews the course of the cross-flue, 
which passes over the stoker's riiche, and widens in its 
course from K where it receives the slame, to N where 
it runs under, and opens to'the bottom of an expand-
ed mill-gutter, or mill-receiver,' represented by the 
great black rectangle/ between N and O. 

For the reafon formerly mentioned, the greatest 
length arid breadth that can ever" be advantageously 
chosen, is given to the expanded mill -gutter, N Of: 
But it is not advised, that it should consist of one vessel 
of this great length: For every useful purpofe of fuch 
a velfel may be more conveniently answered, by setting 
two quadrilateral flat pans to' make the rectangle. In 
This case a flat iron bar, of one inch in thickness, is to 
fee placed atross the flue; where the pans meet; there 
to sustain their bottom bonders, and any mortar or sand 
which may intercede the neighbourly 'fides : In this 
cafe also the glitter, which Is to communicate the juice 
from one pan to the other, is to have a width of four or five 
inches, arid its bottom fiat and level with that of each pan. 

Where the fall will permit, a better method ought 
to be "adopted. The pan surthest from the fire, or 
any pan near-ft to the chimney, ought to be set so 
high as to deliver its juice into the lower pan, above 
its lip ; or at feme height above its bottom. 

The gutter which is to lead a charge from a rectan-
gular pan, into the cocked grand boiler, ought to be 
wide, as formerly represented and ought to be made at 
that part of the pan which is near ell, to the curving of the 
corked grand boiler. 

Thus the juice would run from the mill, upon the 
bottom of the pari placed between F and G : -Thence * 

would 
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Would run by a short gutter into the pan near O : and 
from this it would fall by a shrort. gutter into-the deep-

er and contiguous pan hear N ; and, by a gutter 
from the nearest part of this pan to the masonry of 
the cocked grand boiler W F, it would run quickly, 
.info this vessel, on the removal-of the Hopper of this 
last-mentioned gutter, in order to re-charge the cocked 
grand boiler. 

• The arched masonry sustaining the elevated vessels, 
and housing the stokers and their trafh, is the fame 
here as it is at Hopewell ; or as it will be, when the 
stoker at the teach-furnace is housed by an arch, as it 
Was intended. But, to illust rate this, the stripe CO 
is drawh to represent a pier-wail of this stoker's arch; 
the course. of its fecund and parallel pier-wall, being 
{hewn by the stripe R T; at which last, the stoker's 
arch groins with another arch, which runs from R, T, 
to the right, and to groin with the arch over the place 
of the stoker of the round bottomed grand boiler. 

The area C Q, T K,. distinguithed, as formerly, 
by parallel dotted lines, Thews the extent of the floor 
of the teach-slol er's arched place, and that this a: oh 
-turns from C Q, to T R, and opens outwards be-
tween the wall C Q, and the wall T S. The area 
distinguished by parallel dotted lines, to the right of 
S T,' fhews the extent of a place arched from the wall 
it SO, to the wall at T F, to lave mafonry and en-
large the place-of trash : For this arch groins with the 
arch W, X, Y, U, on the right. 

The area marked by dotted lines, fo far as this dia-
gram will permit, to the right of R T, shews the 
place of the arch which groins with the arch of the 
teach-stoker on the left, and with the arch of the grand-

Is 2 holier-



100 OBSERVATIONS, &c. 

boiler stoker on the right; ant! the area covered by 
this latter arch is {hewn, by the quadrilateral figure, and 
parallel dotted lines, within U W X Y. 

In this arrangement which is highly eligible, for the 
proximity of the vessels, the shortness of the gutters and 
flues, the extension of the rectangular pans, and divers 
other advantages; the leeward boiling-houfe wall, C D, 
must be perforated at the level of the flues where they 
point athwart it; and the width of this perforation 

must not be less than 10 1/2 or 11 feet; or, two arched 
perforations must be made to the width of about five 
feet each, on either fide of a middle pier, which ought 
to be near W, and clear of the flue there. 

It would confound the other objects exhibited at 
if any mark for a pier or pillar were made there: But 
near C, a circular spot, inscribed in a darker square 
spot, is shewn ; and the like appears at D, in order to 
point out the intermediate central line, in which a pier 
or pillar is to stand, near W; and in which the de-
scribed apertures are to give the workman easy accefs 
on all fides, to the cock of the elevated vessel, and t® 
the registers and gutters. 

The avenue from the boiling-houfe to the outer shed, 
is to be between the two similar systems, as it is repre-
fented in PLATE VII, at C D : And the workman will 
have the extent of floor, between the dotted line S R, 
(which shews the inner face of the slender fide-wall of 
the outer shed) and the elevated cocked vessel; arid be-# 
tween the fame fide-wall, and the next {hallow quadri-
lateral pan; in which extent he can take the poll at 
which he is leaft annoyed by vapour, or can most easily 
catch the fcum. And the avenue to this place may 
be across the flues, if there be no pier at W : Oracross 

it 
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at 0, on a board laid there, over the colder ends of 
the pans, where there is no danger. 

The diagram (hews a large interval between the shal-
low quadrilateral pans and the chimney; and this ill-
terval is necessary: For the flues G, arid P, are here 
represented as being bounded by walls of only nine 
inches in thickness; and fo indeed they are at the 
height of 12 or 18 inches above the pans. But at the 
pans, and where the apertures of the cross-flues tend to 
weaken the chimney-walls, thefe have a thicknefs of 1 5 
or 1 8 inches; and spread into the described interval, 
towards the pans: Andy whenever it is neceffary to lay 
a gutter in this interval, to corivey juice from the mill, 
directly to a fecond system on the right of this, the in-
terval between thefe pans, arid the flues of the chim-
nies, must be still larger. 

The area bounded by the boiling-house walls B A,' 
AC, CD, and the central line B D, acrofs the floor, 
measures, according to the scale, feet; arid this' 
competent breadth of the floor, between the wind-
ward and the leeward walls, is less than fifteen feet; 
A houfe, therefore, 1 5 feet broad by 58 long, in the 
Clear, would be fully sussicient to houfe, with a roof of 
proper height, two fuch lets of teaches and contiguous 
round-bottomed boilers: And an houfe of this small 
breadth would cost much lefs than the broader ufually 
employed; and the ventilation of it would be better, as 
the proportion of the hcighth to the breadth is greater. 

A boiling-house of almost twice this breadth by the 
described length, would be requisite, if the coolers 
were to be laid within it, in the position which contri-
butes bell to the largenefs of the grain of the fugar ; 
which position will appear in the Ninth Plate. Bat, 

according 
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according to the economical and commodious plan, 
now in view, the coolers ought to be placed in a slen-
der cheap (lied, reared to the wall A B, or to the 

wall AC; affording due ventilation : and receiving' 
the liquid sugar by one straight fhort trough, which is 
the leaft apt to gather clots without grain or capacity 
to rid the melasses. 

The clear area of the outer (bed, between the nine-
inch Wall on the fide S Y, and the boiling-house wall 
C D, measures 16 feet 8 inches; And, between the 
nine-inch wall at S R, and the midline D E, of two 
systems, it meafures 21 feet 9 inches. The outer 
housing then, for two systems, meafures in the clear 
43 feet 6 inches in length, by 16 feet 8 inches in 
breadth. The arches which fupport this outer shed, 
may be made of bricks let edgewise, and need not any 
deeper let, u'nlefs the bricks be very soft. The ex-
pence of these arches, which houfe trash, and avert 
the danger of fire, properly belongs to thefe purposes ; 
And but little expence attends the Gender weather-
walls and roof of this low (hed, which serves just 
as well as any loftier and more expenfive house, for 
thefe vessels; some of which evaporate little or nothing; 
whilst only two evaporate into an expatise of 43 feet 6 
inches, by 16 feet 8 inches, not constantly, but dur-
ing the boiling there. 

It has been the disadvantage of every system hitherto 
constructed with a view to economy in fuel, that m 
proportion to the advance made towards the accom-
plihment of this purpose, the quantity of liquor,in tran-
situ, has been increafed injuriously: But, in the fyf-
tem of PLAT a VIII, for the described clean and quick 
work, by small charges, which will be found the belt 

in 
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Sn every point of view-; a quantity of liquor, in transitu
, 

not exceeding 800 gallons, will suffice for all the vessels 
except the expanded mill-gutters; in which the de-
tained liquor fluctuates between twenty gallons, and 
200 ; and may sometimes swell to 800 gallons. 
- From what has been already experienced in Hope-
well system, in which the fire-place of the round-bot-
tomed grand boiler is much I'm all er than that of the 
teaches, it may be fairly presumed, that this system of 
PLATE VIII, if riot yet competent to the work of 
twenty-four hogfheads of fugar, or of more, front 
good juice, in a week, may be made competent to it, 
by enlarging the fire-place of the round-bottomed 
grand boiler, to equal that of the teaches. 

It will be no eafy business to devif'e any system for 
two fires, that will serve better than this, to make su-
gar quickly, and cleanly, with a smaller quantity of 
temper, a frnaller quanty of juice in transitu, and with 
greater economy cf fuel. 

If the rectangle N O, consist of two flat pans;, the 
pan N, next to the grand boiler H I K, may be consi-
dered and used as a grand boiler; and then we. {hall 
have three grand boilers, namely, the cocked elevated 
boiler W F, the round-bottomed grand boiler H 1 K, 
and the quadrilateral boiler M. 

The two shallow quadrilateral pans, next the chim-
ney, will heat the juice as fall as it arrives from the 
mill, to make a charge. The pan at N will receive 
•this charge, Without requiring any stoppage of the 
flame, during the efflux of its former charge, or the 
influx of this ; The charge may be detained here, 
for tempering, yawing, and flamming ; or it may be 
pa fled on sooner, if -it should be wanted in the cocked 

grand 
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grand boiler W F ; the shortness of this passage pre.* 
venting all lofs of temperature. When the charge of 
W F has been further cleansed and concentrated, it 
will run rapidly by a short deep gutter in warm mason-
ry, and with the leaft loss of temperature, into the 
round-bottomed grand boiler H I K ; and any frag-
ments of unslacked temper will remain in the upper 
flat-bottomed vessel, or in the cocked grand boiler. 
The charge further evaporated and skimmed in the 
lower grand boiler, will be ladled into the third teach ; 
which thus will receive nothing but what is clean, and 
so hot at the boiling point of infpiffated juice, as ne-
ver to check the work of the third teach; as poorer 
boiling juice would do inevitably. 

In this way of proceeding, much less than the usual 
quantity of temper serves; For juice thus heated, at 
the moment of cxpression, by running into pans or 
liquor previously hot, is quickly diverted of the elartic 
acidulous gas or air, which ordinarily engages a part 
of the temper, and turns it to the nature of whiting 
or powdered chalk. In this way, there is the smalleft 
interruption of the action of the flame, and the fmall-
eft or no lofs of temperature once acquired: There 
.fire four stages of depuration in distinct veffels, which 
prevent the mixture of any crude foul liquor with the 
enriched and cleansed: The utrmost force of the fires 
is applied to the enriched liquors, which require the 
greateft heat for their boiling temperature, and which 
may be boiled with the utmost celerity confident with 
perfect cleansing - And the residuary flame, after serv-
ing two elevated veffels employed in the first depu- , 
rations, is cxhausted on thofe which, by heating the 
crude juice reduce the time of yawing, to one. half or 
a third of that which would otherwife be expended. 

Formerly 
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Formerly it was feared that this heating, vulgarly 
Called folding the juice, before the temper has been 
tiled, .might be injuirious: Now it is known to be 
highly useful, when this heat is immediately acquired* 
Formerly it was alio apprehended, that the extension 

of the juice, to a surface uncommonly large and ex-
pofed to the air, might be hurtful; but now it is ap-
parently by tinny and riot by extenfion. of furface to 
the air, that the juice takes damage. In respect to 
cleanfing, trie described (hallow vessels have a great 
advantage over all others; for they never buin ro, 
and the loose dirt may be wiped away, at every eva-
cuation, and whilst the slame acts on them with the 
usual force. 

To reserve other particulars of this system, for dis-
tinct heads which will serve for all, I fh,ill .conclude 
the description of this system, with an intimation pe-
culiarly applicable to it. 

, When the described means of quickly discharging 
and replenishing a cocked vessel, let to the Hue of a 
teach-surnace, are employed* there is feldom or ne-
ver any occasion for doling the great register, until 
the procefs of sugar-boiling is to cease. In general, 
the chasms by which it leaks cold air inwards, ought 
to be flopped with iron, fitted to them; and, for the 
short time ofdischarging and replenishing this vessel, 
it will be sufficient to divert the slame from it, by open* 
ing the register of the waste-flue. 

Of the expenditure of fuel, by the waste-flue, in 
these short intervals, somethiug may be saved, by turn-

ing this flue, to open upwards to the bottom of the 
quadrilateral pan F G ; instead of allowing it to pass on 
directly. as in former structures, to the chimney-flue 

o of 
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of a SYSTEM intended for the honourable SIMON 

TAYLOR, and eligible for SPACIOUS HOUSES, 

where the FALLS will not serve for ELEVATEO. 

GRAND 'BOILERS: And of particulars regarding 
divers SYSTEMS, and rejerred to this place. 

THE boiling-house of Holland estate has heigh? 
and breadth, proportionate to its length of 110 

feet in the clear: And three fets of teaches, with two 
grand boilers to each, have ranged here, along the lee-
ward house-wall, fo as to leave room for a coal pan, 

either end of the house. 
The short and cafy navigation from the fea, to this 

house, renders it "expedient that the coal-pan fhould 
have place in any future arrangements here, to ferve 

■as occasional auxiliaries, but not as necessary parts, of 
tire equipage to be employed in ordinary : And, as it 
is certain that, with or'without thefe pans, more thart 
the necessary work of this house can be executed by 
swo systems of teaches and grand boilers, constructed 
According to the advices of these pages, and each hav-
ing the advantage of an heated mill-gutter and mill-
receiver, but no more' thart two fires; and, as the in-
sended syst ems are to be similar in strucure and in 
power, only one of them is to" be delineated, in its 
proper half of the house. 

To employ the present spacious building, and to 
render it unnecessary that any outer housing fhould be 
erected, for the vessels that are to be placed'on the 
cross-flues, for the economy of fuel", the two proposed 
systems are to range, like the vessels now* ufed in three, 
along the leeward wall ? And thiols to be done in a 
manner conformably not only-to the- fall atthis-houses 

which 
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which. is fcarcely sufficient for cocked vessels elevated, 
above the teaches, but Irritable to the sean tie ft fails of 
other houses, which may adopt an arrangement of this 
kind. 

But the accommodation to scanty fall, is not the 
only recommendation of the system now under consi-
deration: For, whist others, by their elevated ves-
sels, serve better to lessen "the labour of ladling, for-

ward, and also to stop any heavy dirt on their flat bot-
toms ; this compenfates, by the cheapnest of its ma-
sonry, and by laving the expence, leakage," and trou-
ble attending registers. 

The candid and attentive reader of the foregoing 
descriptions and diagrams, will, on the first view of 

PLATE IX, perceive, that things similar to those al-
ready exhibited, are distinguithed by similar mean's; 
and will expect little more in this place, than a concise 
description of the particulars which are peculiar to this 
system, 

A B C D represent, in the usual manner, the wind,, 
ward, the gable, and the leeward wall, of that half of 
the houfe which is furtheft from the mill: A D Being 
3 middle-line, distinguishing,this from'the nearer half. 

The black circular large spor, near E, thews a coal-
pan set to its proper BIT .place for lea-coal; and, be-
tween E and F are shewn, as formerly, a small inter-
nal for flame, if any be left, around the bottom border 
.of the pan ; and alfo the croft-flue, and the fmall 
chimney which serves for fuel, of this kind, 

The diagram thews, by the ufual means, the teaches, 
the mouth-piece opening to the right of the centre of 
th e first teach, the stoker's niche, and the cleansing 
apertures through the leeward house-wall, and pointing 

0 2 * 
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to their respective teaches; hut, as no elevated coclel 
vessel is to be used, a fourth teach is admitted, in the 
line of the first, second, .and thud. 

As the fourth teach is to receive liquor, which ha# 
teen worked in a fit ft grand boiler, and then further 
cleansed and inspissated in a fecond,grand boiler; and 
as liquor of this density requires the greatell heat that 
can be obtained at this extremity of the furnace; it 
would be quite injudicious to increafe the disadvanta-
ges of the greater distance of the fourth teach from the 
fire,-place; and of the more exhausted flame which acts 
on it; by making its capacity and charge greater than1 

those of the third teach : And we ought ratber to aid 
the fourth teach, by every tiling that is praticable it? 
its place. 

Witch this view, the diagram shews the fourth teach 
no larger than the third; and a vertical central fection, 

in the manner of that of PLATEV, figure 3, would 
shew the height and capacity of its curving to be-less, 
by about two inches of the depth. 

The diagram, PI ATE IX, moreover shews that the 
space, around the fourth teach, is narrower titan that 
of the third, in order that the flame, and the heat of 
the encompassing walls, niay be mote strongly impress-
ed upon it: And, if a central vertical fection, similar 
to that of PLATE V, in respect to the flope of the bed 
of the furnace under the teaches, were to be given, in 
illustration of PLATE IX, it would shew the interval 
for the passage of flame, under the bottom of this 
fourth teach, smaller than that of the third teach. 

For thefe purpofes, and for srengthening the saddle 
between the third and fourth teaches, by lessening the 
span of the arch# the fide-walls of the reverberatory of 

the 
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the first, second, and third teaches, are (hewn; bend-* 
ing inwards at this (addle; but not fo much as,to in* 

terrupt the courfe of the flame around the fourth teach, 
to the flue G; of which it is to be observed, that the 
width is only eighteen or nineteen inches: This, w ith 
a depth of 20 inches from the crown of the arch, will 
give free passage to a mafon, when any pointing or re* 
pairs, from within, may be wanted ; and it wi l give a 
flu plus of aperture for the draught, which is to be mo-
derated by barring across at G, with loose bucks. 

Tnis bar will serve every purpose that can be at-
tained by narrower inapcessible flues; will easily be 
reached from the arched aperture s, G, and will make 
the work of the furnace equally brisk at all limes, until 
ashes accumulate in the flue, to the height of the bar, 
en which nothing will re st before this time; and until 
the quantity is such as would entirely choke an ordi-
nary flue, in the long courfe from G to H, and thence 
to the chimniey-flue 1. 

The large black rectangle, extending between G 
and U, and thence to the left, towards the chimney I, 
represents a fhallow flat-bottomed vessel, let on the 
widened flue in it# rectangular courfe, from G towards 
P, and thence to H. 
- Divers things which appertain equally to this syttem, 

and to the preceding, having been referred to this 
place, for the lake of brevity, we are now to introduce 
them in the order in which they are moll onvemently 
admissible, in this description of PLATE IX. 

In regard to the rectangular form of shallow vessels, 
exhibued in this and in the preceding plate, it is to 
be observed that, wherever the distance between the 
chimney and the boilers within the house, is fo gre it 

a3 
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as that represented in PLATE VIII, which admit®,* 
straight quadrilateral pan, of sufficient length to ha. 
with one end at O, and with the other end near N, 
or much nearer to the grand boiler, H I K ; especially 
if the flue, K N, be4 bent a little more to the right; a 
Vessel of this last-mentioned figure is preferable" to one 
Of the rectangular figure, N O; becaufe the straight 
Quadrilateral vessel may be made more easily, and may 
more conveniently be (lengthened in all parts, by the 
means presently to be mentioned, 

But, wherever the described distance is short, as it 
appears in PLAT* IX, and will not adroit a straight 
quadrilateral pan of "fufficient length, on a flue running 
ftraight from G to H, a preference is to be given to a 
vessel of rectangular form like that of PLATE IX * be-
caufe it affords the longer extent of bottom presented 
to the flame, in the longest and moll convenient courfe 
from the fourth teach to the chimney; and because 
the rectangle may be made out, consistently with the 
intended means of' strenhgthening the vessel, by two 
straight quadrilateral pans joined by a very fhort and 
wide gutter, or by a large square tube, fit to desiver 

the juice freely from one pan to the other, along their 
bottoms, * 

In this cafe', the longer quadrilateral pan would 
make the part G U; and the shorter, extending from 
this to H, would -make the remainder of the rectangle, 
G U If. 

Every shallow flat-bottomed vessel, of this and other 
systems, ought to be placed, as near as the circum-
stances will permit, to that mouth of the cross-flue 
which'receives the flame from the furnace; in Order 
that the extent of a, sonry may be the smaller; and 

that 
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that the unoccupied part of the flue, between the fur-
nace and the shallow vessel, may have the smaller 
length of masonry by which any heat can be wafted 
into the air. 

This rule has -been observed in Pi ATE. IX, which-
shews the shallow veftei approached towards the mouth 
G, of the (each-flue, as nearly as is confident with the 
masonry of this vessel, and with the busine ft of ladling 
over from the grand-boiler K L, to the teach oil the 
right. 

The quadrilateral pan- shewn in Mr. Jones's sys-
tem, PLATE IV, was placed merely with a view to an 
experiment, made under great apprehensions of some 
incotiveniencies, which might attend the ufe of a vessel 
of this kind: But, as none have been experienced, 

that pan, or rather a longer pan, ought to be placed 
in conformity with the present rule. 

If the diagram,- PLATE V i 11, had been drawn ac-
cording to this rule, the end N, of the vessel N O, would 
appear extending much nearer to the mouth K, of the 
flue K N; but then the diagram could not well serve 
to ftew how the pan is to be placed, when the fall will 
not permit any confiderable elevation, of it above the 
linker's niche, at M L: And the delineation for this 
cafe was preferred, because it ferves for ordinary cafes, 
by the mcue addition of the short rule ;—" Let. the pan 
NO, reach as near, to K, as, the circumstances will 
permit." 

The.length of unoccupied flue K N, PLATS VIII, 
at drawn in subservience to-the follo wing circumstances; 

As this flue passes over the-- stocker's niche ML, he 
ought to haw* an interval of six or eight inches, between 
his here an the crown of arch ; and, as the heat 

Would 
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would reach him through a crown of half brick thick* 
ness, he ought to have it of nine inch masonry, to se-
cure him from annoyance. To this height of the 
floor of the Hue, above his head, we have to add the 
depth of the flue, and the thicknefs of the arch which 
Covers it, between the grand boiler and the flat pan. 

Then, oh.the supposition that the stoker's floor is not 
so low, as to compel him to double labour,, in raising 
the trafh much higher than his stomach, before he can 
introduce it into the mouth-piece, the bottom of a pan 
plated over, his head, mull be distant from it by about 
thirty-fix inches. 

But the assumed fcanty fall does hot allow the pan 
to be placed fo high ; and therefore this .end of the 
pan, instead of being approached to K, near the grand 
boiler, is thrown back to N; where the flue runs to it, 
not directly oyer the crown of. the arch of the stoker's 
niche, but aside, where the flue finds greater depth of 
masonry above the concave face of the arch; and where 

the flue by widening on the fide L may,, with the 
smaller depth, have sufficient aperture for the flame. 

Tims it is to be,understood, that it is only in the cafe 
of extreme fcantinefs of the fall, that this pan is not to 
be placed close to the grand boiler. 

In the system of PLATE VIII, in that of PLATE IX, 
and in every other that has a shallow pan placed on a 

flue ; this last ought to widen, immediately at its entry 
under the pan, to a figure corresponding with that of 

the pan, and to a breadth Jefs than that of the pan, 
by only three inches: For it is not necessary, that more, 
than one inch and an half, of the bottom border, should 
reft on, the wall at either fide; and it is not expedient,, 
that a greater part of the bottom fhould be defended 
from the flame. 

The 
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The system PLATE IX, admits two round-bottom-
ed grand boilers, O K and K L, to be worked by one 
fire placed under the boiler K L ; of which the mouth-
piece and stoker's niche are shewn, in the usual man-
ner, looking outwards, towards b, a, At O, appears 
the cross-flue, which receives refiduary flame from the 
furnace of the grand boilers, and which delivers it 
under the bottom of the quadrilateral pan, O X. 

Along this bottom, the flue is to have the described 
width, until it delivers by the Hoping cross-flue P, into 
the chimney Q. - " 

If a fhorter pan should be preferred, it may be laid 
on a flue running straight from O, k, to the chimney-
flue O ; but in fo doing, care is'to be taken that the 
ash-pit- avenue, hereafter to be mentioned, shall be ca-
sily accessible. ' 

In working two grand boilers by one fire, v/e can-
not avoid the inconvenience of flopping the fife and 
the work of both vessels, as often as any one requires 
to be entirely evacuated, and te-charged. -But, to com-
pensate for this,' one stoker serves for vessels which, if 
fee to separate fires,Would require two. In conside-
ratio c of dm; laving in labour, and of the length of the 
house, and of the- utmost economy of fuel, the two 
grand boilers are thus admitted in preference to one'. 
But for two such vessels, each measuring five feet and 
nine or ten inches in diameter, at the mouth, it is ne-' 
cessary that the'fire-place fhould be as large as that of 
a teach-surnace, and should have grating of the fame 
extent. 

As the figure M L, PLATE VI, does not reprefent 
the length and width of the fire-place of a teach-sur-
nace, with sufficient accuracy ; it is-proper hereto^ 

P slate 
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Hate, that the measure prescribed in the FIRST PART 
is 54 inches by 50, at the grating; and that the fame 
measure is intended for every teach-furnace of this 
SECOND PART. 

In letting two such round-bottomed grand' boilers 
to one fire, it is highly injudicious to place the fire 
under that which first receives the crude juice, as has 
been generally done heretofore. Galling that at O K, 
which receives the crude juice, the first grand boiler ; 
and the other, K L, the fecond boiler, which works 
juice previously cleanfed and" concentrated to some 
degree, in the first ; we are to consider that the denfer 
charge of the second grand boiler, requires the greater 
force of lire to maintain its rapid boiling; and for this 
purpofe it should be placed ncareft to/the fire; and we 
may observe that the [fame, which passes beyond this 
vessel, is sufficient for the" proper work of the first 
grand boiler; because its charge will boil at a lower 
temperature, and ought rarely' to boil vehemently ; 
For, if its first and most pernicious crops of scum, be 
not flammed off as fall as they: form at the furface, ' 
they will be broken back into the juice, the more as 
the commotion of boiling is greater; and they will thus 
be the more apt to give a-stain and foulness, never to 
be entirely corrected by any subsequent skimming. ' 

The second grand boiler, K L, must also be the next 
to the teaches, in order that its cleansed and enriched 
charge may be ladled forward, with the leaf! labour and 
the smallest loss of temperature. The diagram ac-
cordingly shews the fecond grand boiler, K L, next to 
the teach G. At the interval between these vessels, 
the saddle is to have the Hopes formerly described, in 
order that none of thd'liquor which may drip from the 
ladle, shall reft there. 

In 
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In the black fpot which represents the grand boiler 
K L, may be distinguished a figure not fo deeply 
fhaded, and having two oppofite fides circular, and 
the other two straight; and having not only the form, 
but the dimensions, of a grating for a teach-furnace. 
This is to shew, in conformity with the instructions and 
reafons offered in the foregoing pages, that the centre 
of the fire-place or grating, is to be ten or twelve in-
ches to the right of the vertical central line of the 
grand boiler above it; as the flame is to flow to the 
left. 

As the bed of this furnace, from the described grat-
ing, and along K, and as far as O, is to be concave, in 
accommodation to the figure of the teaches at the bot-
toms and the fides next the walls, and in the manner of 
the teach-furnace described in the FIRST PART; 
and as the described fire-place is, in like manner, to 
be bounded on the flat fide near K, by a bridge or 
elevation of the bed of the furnace, above the grating, 

--in order to prevent the trash from fpreading from its 
proper place on the grating, to accumulate on the 
bed; and as this bridge is to conform, at the top, to 
the described concavity of the bed, of which it is a 
part; and is to have, at its lowest central part, an 
height of about nine inches above the grating; to this 
height the mafonry is to rife, plumbed on the fide L 
of the fire-place, exactly like that of the bridge on the 
fide K. 

From the fourth courfe of bricks, above the grat-
ing, on the fide L, and around the grand boiler, as 
far as the bridge on the flat fide K, the circular ma-
fonry, at the fire-face, is to bevel outwards to give 
(pace for the circulation of flame, fimilar to that repre-

P 2 fie nted 
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sented by the white circular ftripe encompassing the 
grand boiler, from L to N on one fide, and from L 
to M on the other. This circular white ftripe is in-
tended to exhibit the different distances of different 
Tides of the grand boiler,1 from the neighbouring fire-
faces of the mafonry, at the height of the. spring of the 
under-pinning; and to (hew, that from the fourth brick 
above the grating, the fire-place is to bevel gradually, 
in the circuit from N to L, and from M to L, and in 
rifing towards the under-pinning; fo as to-leave, at 
this.height, an interval of about fifteen or sixteen in-
ches, between the boiler and the circular wall, at L, and 

a smaller interval of feven inches, near M and N ; and 
Jo as to make the large interval at L, to narrow gradu-
ally to the fmaller on the fide of the mouth-piece, and 
to that on the opposite fide. 

Thus the flame will be determined to rife most freely 
into the wide fpace on the fide L, and to that half of 
the vessel which is on this fide; and will be restrained 
from flowing directly from the fire-place to the distant, 
grand boiler, OK. 

In the fame manner, the diftance between the firfl: 
grand be ilce O K, and the circular fide-wall, at the 
hieigh of the spring of the under-pinning, is shewn to 
i>e fix inches, in the circuits M O, and N O, and to 
the place, of the flue O ; excepting that, at the com-, 
mencement of each of these circuits, the interval is feven 

inches, as ought to appear near M and near N. 
A grand boiler, such as K L, feldom or never re-

quires a draught fo quick as that of a firfl teach, nor 
jo deep a charge of trath; and therefore, the height 
of the bottom above the grating, ought riot to exceed 

8 or 29 inches: The distance of the bottom of the 
grand, 
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grand boiler, O K, from the concave bed of the fur-
nace, ought not to exceed twelve inches. From this 
interval, along the length of the bed, the fire-face is to 
sweep upwards, conforming as nearly as it may to the 
lateral (well of the vessel, until the interval is fix inches* 
at the fpring of the under-pinning, in the manner de-
scribed above. 

Having given these appropriated menfurations, we 
may now fay, in general terms, that the grand boiler, 
K L, is to be let nearly in the manner of a first teach, 
as it is reprefented in figure 3, PLATE V; and, in re-
gard to the grand boiler O K, PLATE IX, the man-
ner in which-the interval for the pafiage of flame is to 
conform to the figure of this vessel, on the fide O, is 
to be similar to that reprefented at D K, PLATE V, 
figure 1. 

The height and form of the leaden curving of the 
grand boilers O K, and K L, PLATE IX, and for 
thole of all the preceding lystems, are to be the fame 
as are reprefented at C arid A, figure 1, PLATE V ; 
and at e and d, figure 2. ' 

In PLATE IX, the distance between the first grand 
boiler O K, and the second K L, is made eighteen 
inches, according to the scale. In a shorter houfe, a 
smaller interval might be made to ferve; but here the 
larger is preferable, because it admits a broader and 
stronger saddle-arch. The fire-faces of the fide-walls 
of this furnace, are moreover shewn bending inwards, 
at M and'at N, with the like view of strengthening the 
saddle-arch, by lefiening the fpan, which would other-
wife be excessively wide, and would require an incon-
venient height of the crown, above the spring. 

Reverting to the shallow pan G H, we arc to consi-
der 
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cler that its office-will vary, when the juices vary much 
in richness; and that it will sometimes boil, especially 
when the flue is not fufficiently barred at G. It is 
therefore expedient, that the depth of this vessel should 
be three or four inches greater than is necessary for 
containing a change for the first grand boiler, O K, 
into which the pan G H is to deliver, by the gutter a, 

This will prevent the liquor from flopping 
over, when it is moved by-a plunger, to equalize the 
heat at both ends of the pan, Or when it boils up scum. 

This advice is applicableIN the system PLATE VIII, 
and in every system that has a vessel Of this kind, re-
ceiving slame immediately from a teach-furnace, or 
grand boiler furnace, and preparing a competent heated 
charge for a grand boiler. 

The fall of Holland houfe allows any eligible depth 
of the vessel G H ; but more than 12 inches will not 
be necessary; for, at a depth of eight inches, with this 
length and breadth, it will hold a sufficient charge of 
305 gallons; and a-t a depth of nine of the 12 inches", 
it will contain 343 gallons. 

The height at which this vessel is to be placed or. 
the flue, is to be no greater than will serve for the de-
livery of its charge, by a fall of about two inches, into 
the grand boiler O K, five or fix inches above the cop-
per lip, by a gutter, a, b, c', depressed in the curving 
near c. This gutter is to receive the liquor at a, from 
a tube of about two inches and an half in diameter, 
flatted where it joins th,e bottom of the pan, but per-
fectly round at the outer mouth, in order that it may 
easily be flopped tight with a wooden plug. Nothing 
forbids the ufe of a stop-cock, but the expence of one 
to large, and of the copper-stay, which it would re-

quire 
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quire for its fixture to a vessel made of thin copper 

Sheets. 
By this wide tube, we attain the great advantage OF 

rapid efflux, which is to be provided for, by a, suitable 
depth and width of the gutter a, b, c. , .This, at the 
end a, ought to have a depth of eight inches, by a. 
width of seven ; but towards the end c, it may lessu 
gradually to (even by Ox inches,' 

A vessel of this rife may be ser much lower for a 
scanty fall, by allowing only an inch for the fall of the 
gutter, and only two inches for the delivery of the, li-
quor over the copper lip, and through the leaden, 
carving, into the grand boiler,, The only inconveni-
ence is, that the scum is apt to rife into this extremity 
of the gutter, and to reft in it, 

As it will seldom or never be necessary, that crude 
juice should be detained to,any considerable depth, in 
the long quadrilateral vessel O, X, the chief ufe of it 
being to exhaust the flame which efcapes beyond the. 
grand boilers, and to lead the juice, in an expanded 
and heated mill-gutter, to the pan G H ; a depth equal 
t - that of the mill-gutter, with, two inches more to pre-
vent the liquor from flopping over by any necessary agi-
tation, will serve for this vessel O X : For, at fix inches 
of its depth, it will contain, one hundred and ninety-fin; 
gallons; which is more, by almost the whole quantity, 
than ought to be detained here, when the other pan, 
G H, can hold a quantity sufficient for the charge of 
the grand boiler, O K. 

At Holland houfe, the bottom of the pan O X, 
ought to be fet one or two inches higher than the lip 
of the vessel G H; and the gutter leading from the 
former to the latter, over its lin is to run from R to 

S 
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S, by the fhorteft course: A gutter of two inches in 
width will ferve here; and its {topper is to be placed 
near R, when the pan G H is highly charged. 

But in defect of fall, in other places, such a pah as 
G X may be set much lower, to1 deliver by a gutter 
running from R to S, into a pah like G H, not over 
the lip, but lower down, through the fide,: and within 
fix or eight inches of the bottom, if not lower. For it 
is not necessary, that the pan G H hould retain the 
utmost charge of a grand boiler; fince it may be sup-
plied immediately With the liquor collected in the pan 
O X, to complete a charge. 

The mill-gutter which is to fupply the pan O X 
with crude juice, is to. deliver into it at the hottest part, 
near k, above the lip at Holland house; but near to 
the bottom wherever the fall is scanty. Thus the juice 
will receive the utmost, beat of this pan, at the end 
next the fire, at the moment of influx, and will stream 
from this part along the whole expanse of the bottom, 
to the end X R, and thence by a'gutter from R to S, 
into the pan S H G, until it is charged. 

After the time expended in charging this last men-
tioned pan, by the mill-stream heated in its courfe on 
the bottom of the shallower part, there will be but a 
short interval between the moment of the repletion of 
the pan S Id G, and that of its discharge into the 
round-bottomed grand boiler O K : And it if only 
lor this interval, that the gutter leading from R to S, 
is to be flopped, or that any considerable quantity of 
juice is to be detained in the pan O X. For the pre-
ference of these pans to every other kind of vessel, is 
founded on their ability' for the utmoft faying in fuel, 
and the quickest work, with the smallest quantity of 

liquor 
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liquor in transitu ; and these things are to be attended 
to, in setting and working (hallow pans of any other 
system. 

As the cold liquor from the mill is to flow con* 
slantly into the shallow straight pan O K, and will carry-
forward the heat of this vessel to the charge of the pari 
H S.G; and as it will happen but rarely, and for a very 
Abort interval, that the liquor is to be flopped in the 
pan QX, or that it can acquire a yawing heat there, 
from a flue barred as the flue O,ought to. be; this pan 
requires no housing over the half which extends be-
yond the boiling-house wall D C, towards the chim-
ney ; and, like any other mill-gutter, it needs no other 
Cover than, that of a light lid, made of thin boards; 
which will beft ferve to, prevent the dissipation of the 
heat of this vessel into the air, and to throw off rain. 

During the vigorous action of the four teaches and 
the two grand boilers of this fyftem, the consumption 
of liquor will generally be fa rapid, as to allow very 
little time for the charge of the pan G H to acquire a 
yawing or boiling temperature : For, whilft the grand 
boiler O. K is replenished with charges scalding hot, if 
not boiling, its furnace will have almost twice the oh# 
dinary efficacy in boiling off, because little or none of 
its fuel or time will be expended, in the usual way, in 
heating cold charges to the boiling point. In general, 
therefore, the pan G H will be employed in heating 
charges towards the boiling temperature, and not in 
boiling off; and, for this office, it needs no other cover 
than a light, moveable, folding lid, made like the 
former, of thin boards, to fcrcen that part of it which 
reaches beyond the house-wall to the chimney. 

for the basement of cross-flues and pans, thus to 
Q be 
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be covered, nothing better is necessary than {lender 
walls to sustain the; fides of the flues, and rubbish to 
fill the intervals to the height of the pavement of the 
flues: But at Holland-house, and wherever the con-
venience of the workman will be preferred before a ri-
gid economy in housing, a shed may be made to cover 
the pan G H, if not to extend to X, and to bouse 
both pans and their gutters, and the negro who attends 
them ; And, for this cafe, the diagram is mad.e to shew 
the most eligible bafement masonry of the shed. 

Idle place for the stoker and his trash, ought always 
to be covered with an arch of rnafonry; and fuch art 
arch, having a proper fpan from T to U, and a proper 
Length from the house-wall outwards to T U, and also 

the necessary pier-wall on the fide T S, like that (hewn 
on the fide U, with the thickness U W, will ferve for 
the bafement and floor of a fhed, to house the vessel 
G H and its gutter a, b, and fpace enough befides lost 
the negro, attending these. Between T U and the 
house-wall DC, the dotted lines parallel to TV serve, 
In the usual manner, to shew the area and course of 
the stoker's arch; and to distinguish these from any 
other that may be added, 

When once it. is resolved that the pan G H shall be 
honied, there will be.forme inducement to support the 
flue and outer end of the other pan, in the same way, 
and to extend the filed over it ; although this, be for 
the mere convenience of a covered floor between the 
two pans: For, when the houle-wall, and a parallel 
basement-wall of the chimney, at R S, presont excel-
lent abutment-walls without expence, a slender arch 
telling on thefe, will appear to be the cheapest fupport 
of the outer cud of the due and pan O X: And an 

extension 
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extension of the fame (lender arch, from the fide R to-
wards S, there to groin with the stoker's arch, will give 
a continued floor, marked by parallel dotted lines, 
from one pan to the other. 

Nothing that regards the housing of thefe / pans 
fhould have been admitted in the diagram, were it not 
in contemplation of the probability, that it may often 
be highly advifablc to bar the teach-flue but little at 
G, and to let the pan G H work as an auxiliary grand 
boiler; for then the fourth teach will undoubtedly 
work the better. 

A (hallow pan for this system, or for any of the for-
mer, may be made for a fourth or fifth of the expence 
be flowed on any other flat vessel of equal capacity and 
effect: For it may be made of copper sheets, no thicker 
than those employed for sheathing frigates; becaufe the 
necessary strength is attainable by the manner of fetting 
it to the dime. 

Although in the latitude of fpeech we call it flat-
bottomed, it is not advisable that the bottom should 
be accurately flat: For the repeated expansions arid 
contractions of the metal, by heating and cooling, 
would foon farce a bottom that was truly fiat, with so 
great an expanfe, into prominences and depressions: 
And, in order to prevent this, the bottom ought to bo 
concave, to the depth of about a quarter of an inch, 
along the length and the middle: For the only incon-
venience of this bent of the bottom is, that at the ter-
mination of a day's work, or when the pan is to be en-
tirely evacuated, the small portion of juice, which would 
lodge in the central depression, is to be (wept into the 
gutter. 

To strengthen the upper border and the fides of the 
Q 2 vessel, 
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vessel, the lip is to be turned outwards, to the breadth 
of an inch or more, in order that it may be nailed on a 
scantling of wood, on each fide of the pan: Each fcant-
ling, for one of the longer pans, is to have a breadth, 
of live or fix inches; by a thickness of three inches; 
and is to raft, by the breadth, on the parapet of brick-
work, winch is to be built to the fides and ends of the 
pan. Each end-lip of the pan may be fupported in 
like manner, on shorter soantling; but generally, the 
mere breadth of the lip, and the telling on the parapet, 
give strength enough at these end 

The flue being made to the width already described, 
under the pan, in Order that each fide-wall may sus-
tain a lateral bottom bolder of the vessel, to the breadth 
of one inch and an half; what there is fall enough 
from the mill, the end of the pan next to the fire-
place, is to reft on the crown of the arch of the flue, 
for the breadth of an inch and an halt : But Otherwife, 
this end may rest on a thin bed of clay or tiles, placed 
on a flat iron bar, an inch or more in thicknefs, and 
covering the flue dole by the arched part; and the 
face or termination of the arch may meet this end of 
the pan. Where the flame is strong, the iron is apt to 
bum the copper,, if nothing of the earthy kind inter-
cedes them. The other end of the pin, next the 
chimney, is to be fupported in the fame way; but 
here the flat bar may be used in any Cafe.' The fide-
walls of the flue, under the part, need not exceed nine 
inches in thickness; and they ought to be provided 
with apertures, by which the dust may be swept out 
once in a year. 

If the border only were thus fupported, the greater 
fart of the bottom could not well endure the tread of 
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a negro; who* through habit, will rather enter the 

Vessel to wash it, than Hand by it to cleanfe tvith greater 
ease. Therefore it is to be fecured by the following 
means, which may be seen at Mr. Jones's house. 

Wheretheflue spreadsto the defcribed width of thirty-* 
nine inches, a depth of eight inches is more than is 
necessary for the quickesl draught at this place: But, in 
consideration of ah internal wall, which is to suppore 
the pan at the middle, through the greater part of its 
length ; and of the moll convenient beveling of th 
narrower arched part of the flue, into the Wider ant 
fhallower part, the depth of the flue at the end of th 
pan next the fire, ought to be made as hear to sixtee 
inches as the circum (lances will permit; but at the 
other end of the pan, the depth may be as much les 
as the width will permit, confidently with the requisi 
area of two square feet; Of which about will fen . 
for draught, and the remainder will be barred at fir/.' 
and will afterwards be occupied by dull. 

From the middle, then, of this floor of the flu 
tinder the pan, a nine-inch wall is to rife fo high, th t 
by the intervention of a loose brick laid on the wall, 
at every eighteenth inch of its length, as well as a 
each end, the pan may be supported at the centra 
parts of the bottom. This wail ought to be shorte 
than the bottom of the pan, by about fifteen inches at 
each end; and that end which meets the flame, oug 
to be beveled or rounded, to throw the flame equally 
to each fide, as is done at Twickenham. 

In order that the bottom may be perfefitly level, 
and may bear permanently and equally on the defcrib-
ed points of fupport, feveral openings to admit a man's 
arm,: are to be left ill one of the fide-walls; by which 

the 
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the looe bricks on the middle wall are to be ad* 
justed, after the further fide of the pan has been well 
placed on its fide wall, and the nearer fide has been 
propped to the requisite level ; Then this latter fide* 
wall is to be completed. 

A pan, thus set, will have no part of the bottom 
diftant from a fupport of brick or mortar, by more than 
nine or ten inches; and it will be as firm as any circu-
lar cocked vesel, made of equal capacity at a quadruple 
cxpence; For the fides of this last must have substance, 
to suit the junfture with the bottom* which must have 
a thicknefs still greater, to fuftain its own weight, and 
that of a charge of two or three thoufand pounds of li-
quor, between points of sustenance that are distant 
from each other, by or fix feet, or hi ore. 

The pan rested by the bottom border on the brick* 
work, is also to be fuppoTted by a slender parapet of 
brick-work, rifing from the fide and end walls, to sus-
tain the descr ibed scantlings and lips. But in building 
this parapet, it is to be remembered, that the chief ex-
pansion of the vessel will be ait the bottom on which 
the flame is to aft ; and, that if the parapet be made 
to touch the fides and ends near the bottom, the pan 
w ill be bilged, or the parapet will be broken and leaky 
of air. For two inches, therefore, of the height, the 
parapet is to be distant from the bottom border of the 
pan, by about one-tenth of an inch, at each fide; and 
by a qua iter of an inch or less, at each end : But above 
this height, the parapet may be close to the pan, in ris-
ing upwards to the fcantling or the lip. The describ-
ed narrow intervals will loon gather footy webs, to 
prevent the flame from acting above the bottom of the 
vessel. 

All 
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All that has been lately said of the flat pans, is ap-
plicable in every system that admits fuch vessels. 

The semi-circular (pot at d, in the knee wall M 
of the round-bottomed grand boilers, (hews the place 
of a niche, for the reception of a pail; and alo serves 
to (hew the place of a scum bafon, made in the faddle 
above, and which is to receive the scums of both 
thefe boilers, and to deliver them by a short tube 
into the tub; provided this method be preferred to 
that of (lamming more economically, into a (hallow 
moveable tub, hereafter to be described. 

The like fpot at e, in the knee wall, between the 
third and fourth teach, (hews the place of a simila-
niche, and of the (bum bafon above it, in the leader 
bench. 

The aperture by which the flue G is to be accessible 
for the purpofes formerly defcribed, is (hewn by tb 
quadrilateral fpot j G : The like aperture marked at 
belongs to the flue O of the grand boilers. 

In the course of the houfe wall D C, may be set 
four quadrilateral spots, each marked with g, and shew-
ing the place of a cleansing aperture for the grand 
boiler, or the teach to which it points. 

Tne stoker's niche, and the place of the mouth 
piece belonging to the first teach, are (hewn by a funnel- l-
like fpot, like that described in preceding diagrams; 
so alio is the niche and mouth piece belonging to the 
grand boiler K L.. 

As the afh-pit of the grand boiler, K L, ought not 
to open to the stoker's niche, it mud be accessible by 
an avenue, the course and width of which is marked 
out, by the dotted line above K, and the parallel and 
equi-distant dotted line below K; mid then by dotted 

parallel 
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parallel lines, forming right angles with thcfe, and dis-
cernible in their parallel passage aeross the houfe-wall; 
one to the right, and the. other to the left of the clean-
sing aperture g For nothing hinders an ash-pit ave-
nue to open outwards, under a wide and high lateral, 
cleansing aperture. 

Near the fecond and fir ft teach, dotted lines simi-
Jar to these in their paralleiifm, and in their course 
through the houfe wall, shew the place of the afh-pit 
avenue, and qf its wide opening outwards through this 
Wall. 

If A being the mid-line of the length of the houfe, 
if any flight shed should Ire made, to houfe the extre-
mities of the flat pans next the chimney, it ought to be 
common to this system, and, to.a similar system to the 
left of D A And the avenue to this fhed, ought to be 
in the mid-line D A, between both fy stems. The stripes 
and breaks h J) i are accordingly made, to fhew the 
half belonging to this part of the houfe, of any Heps 
and door way that may be made subservient to the 
outer fired. 

Between the raid-line D A, and the pan O X, there is 
a distance or fix feet; and consequently between this 
pan, and a fimilar pan of another similarar system on the 
right, there will bean interval of twelve feet at Holland 
house: And all that exceeds a passage qf or four 
feet, in width, will be superfluous. 

The mere inspection of the diagram will teach, thai 
two systems of this kind may meet, without leaving any 
interval; provided the aperture k, be made at t: And 
the meafure of the diagram will fhew, that a houfe of 
87 feet in length, and requiring no coal-pans, would 
serve for two similar systems of this kind, cach con-

lifting 
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sisting of teaches, grand boilers, and quadrilateral vef-
sels ; and with this length, a width of thirteen feet 
would be sufficient, if the coolers were to be placed in 
an outer shed. 

The fpacious area of Holland house admits the 
coolers to be placed in the belt manner, within it. 
The particulars regarding coolers, and contributing to 
the perfection of the grain of the fugar, are to appear 
urider a distinct head: And here we arc only to .(hew 
the molt eligible pofition of them relatively to each 
Other, and to the first teach, in a houfe of this breadth. 

In the course of the knee wall and bench, and be-
tween the first teach and the coal pan, the lightly {had-
ed fpot, I m, which is semi-circular near /, and which 
patrows from thence to m, shews the site of the fixed' 
leaden skipping trough, which is depressed in the ma-
fonty, and can ferve equally for the skips from the first 
teach, and for thole which 'may be occasionally made 
(torn the coal-pan. The faddle between these vessels 
is to have the (lopes formerly described; to turn away 
the drippings of the ladle, from the ikipping-trough ; 
and to prevent them from resting on the faddle. 

The lines bounding the (Lender white stripe, which 
runs from m to n, (hew the length and breadth of a 
moveable wooden trough, which is to lead the liquid 
sugar into the coolers; one of which is represented by 
tire quadrilateral figure, whole centre is at ft, another 
by the like figure mark'ed , a third by the figure at r, 
and the fourth by the figure marked s. 

The tiough m n, in its pre lent position, will deliver 
by the end n, into the cooler r- and when it is properly 
(lopped by a transverse Aiding gate, it will deliver by a 
side gate at 0, into the cooler ft. 

R By 
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By moving the end n of the trough, and only this 
end, a few inches to the right, the fame trough will, 
in the described manner, deliver into the cooler s, di-
rectly forth; or into the cooler q, by the fide gate o ; 
which ought to be thus within the reach of'a workman 
handing between the first teach and the cooler q. 

Thus each cooler is accessible by its whole length ; 
and one light moveable trough ferveS for the Tout 
coolers, by a length not exceeding twelve feet, and ten 
or eleven inches; and with the smallest risque of its 
gathering clots, which injure the gram and obstruct the 
riddance of the melasses. 



POSTSCRIPT. 

A Sit was late in the autumn, before a competent en-

Agraver could be found, to undertake this business; 
and he being a foreigner, is impatient to return to his 
native country; it was necessary that the Order arid 
extent of this SECOND PART, should be made fuhser-
vient to the progress of his work, and the nature of his 
engagement ; and it was expedient that thole engrav-
ings fhould have priority, which were molt wanted for 
the illustration of the print, and for the early notifica-
tion of the things which ought to be provided, for the 
imorovement of the boiling-house. 

These pages have accordingly been chiefly employ-
ed, in descriptions of the equipage for the manufacture 
of muscovado sugar; and divers-subjects, originally in-
tended for this SECONd PART, have been necessarily 
transferred to a THIRD PART, which mult await the-
completion of other engravings, and cannot be pub-
lifted before the month of May. 

In regard to the intended TH IR n PART, it is expe-
dient here to announce, that it is to contain the pro-" 
mised discussions, and divers others arranged under 
distinct heads: It is to shew the art of working these 
systems of vessels and furnaces to the beft effect, with 
due economy of fuel, and with the smallest quantity of 
liquor in hand : It is to recapitulate and amplify divers 
important advices, which have been expressed, perhaps 
too concifely for popular reading, in the FIRST and 

in 
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in this SECOND PART : It is to give many necessary 
cautions against the neglects, or perversions, by which 
some of the new furnaces have been deprived of the 
intended vigour; some have been made as perishable 
as any others, in certain parts; and others of the truest 
construction, according to the print, have been worked 
for many months, in a manner, as wasteful of fuel, as 
inconsistent with the instructions of the FIRST PART, 

published in 1797 : And it is also to shew how the 
common mischief of burning-to, in {kipping, is mod 
completely averted, without any inconvenient aids, 
and by the mere distance, prefer ibed at page 75 of this 
SECOND PART, and delineated in PLATE IV, and in 
figure 3, PLATE V, between the fir st teach and the 
semi-circular end-wall, at the height of the fpring of 
the under-pinning, and near the central vertical fection 
of this end of the furnace : And to this distance, it is 
requeued that special attention be paid, by thofe who 
may have occasion to con) ruct teach furnaces, previ-

ous to the next publication. 

It is proper alfo to announce, that it is to shew the 
simple and curable contrivance, already adopted by 

Mr. Hough, at Nutfield, St. Mary's, for drying mill-

tration most expediticusly and completely: And that it 
is to teach thy cheapell and quikesl method of diving 
CoFFEe, by the the extractices percelation of heated 
an, through diventicis. 

THE END. 
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