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PREFAUCE,

HAT canats and river navigations are of

‘great importance to trade and commerce,
will net be denied by those who have seriously
considered the subject ; and I think itis equally
tree, that there is no subject upon which the
ability and eloquence of the senate, and the la-
bour of the press, have been so much displayed ;
amd yet the real state of any subject, perhaps,
was never more mistaken, mor the public 'mind
more misled, than by the supposed profits that
arise from the making of them. =~ =~

In the house of commons, I heard it boldly
asserted by a member, who had more zeal than
tmderstanding, that canals would be the salvation
of the state, if made similar to those in Holland.
Another member, less noisy, but more wise,
tronically observed, was that the case, the suc-
ceeding generation should have webbed feet like -
. dicks, that they might the more easily pass upon -

. them.

But from a careful'examination of the grounds
- wupon ‘which these supposed profits rest, they will

appear to be nobetter ‘faunged than the tmmense
wealth whichthe silly girl in the fable proposed to
. raise from her eggs and chickens. Anddoes not
this plainly shew how sensible men may, .and fre-
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quently do, speculate wuch upon the shell with-
out ever once approaching the kernel of the
subject. '

Not more than twenty yéars ago, a man that
dared to deliver the opinion, that few of the mo-
dern canals would be of public utility, were the
dues to be so fixed as to pay the subscriber
5 per cent. became as obnoxious, as if he had en-
gaged in the defence of the abominable doctrines
of Tom Paine ; and I am inclined to think, there
isnot.a man in the kingdom that has sutfered so
much. obloquy as myself, from the supposed
friends to canals and their pretended engi-
neers, for declaring my sentiments upon many of
them; but time, the best expositor of future
events, has fully confirmed my opinion.

The generally prevailing idea, that canals were
extremely beneficial to the subscribers, has had a
most injurious effect in misleading the public.
And this fatal error has arisen, in consequence
of the advocates for canals having only examined
one part of the subject; for the great advantage
which the public were supposed to derive from
the making of them, has been painted in the
. most glowing colours, while the real state of the

subscribers has been passed by in silence, as un-.
worthy of notice. ~

..~ Itis the subscriber I would principally wish to
look to, and if possible, procure him 5 per cent ;
for as.the dues are generally fixed, if they have
common interest, the public will be well served ;
and so they are by many of those canals that will
pever, pay one farthing of interest for the original
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subscription, nor interest - even upon the ad-
vanced loans. Suppose the subscribers to these
-canals had a power to raise the tolls until they
would pay b per cent, what would be the conse~
quence ? would the public comply with such a
demand ? certainly not; for although the com-
pany could raise the tolls, they could not compel
-:pe public to pay them by carrying goods on the

line. : ' S

Many have written upon the great gain that
‘would attend the making of canals, but none
upon the heavy loss that would be the conse-
quence of it; and this supposed gain has had -
great influence upon the minds of the subscri-
bers. Mr. Philips, in his treatise upon canals,
tells the farmer that he would carry his grain to
market 30 per cent cheaper by them than upon
the public roads; and such a statement, if cre-
dited, would naturally induce the opulent farmer
to become a large subscriber, as he would have
two motives for so doing : lst. The great saving
by carriage: 2nd. The great interest expected
to arise from sinking a certain capital. I can
readily admit this statement, and yet it may be
easily shewn that if the tolls by which the
farmer gains 30 per cent in the carriage of
his grain were raised, until the subscriber
had b per cent, such farmer would not carrya
quarter of grain upon them once in seven years,
because it might be carried much cheaper on
the public - reads.

All these writers upon canals have treated the
subject as if there was no risk in the subscriber
receiving 5 per cent; no wonder, then, that
speculating in canals should hav¢ been so ‘ex-
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tremely captivating ; for trade without risk is a
thing unknown to the mercantile world. And
to add weight to the arguments of these Gentle-
-men for multiplving canals, they have collected
the names of a few canals and river navigations
that pay well, (and few they are indeed, when
compared with those that pay ill, and many  no-
thing at all), without ever examining and com-
paring the countries through which each of the
lines pass, and how one may exceed the other
with -respect to population, trade, commerce,
mines, and minerals; for, it is probable, the
lines that pay well are ten times more favoura-
ble for a canal than those that pay ill, and a
comparative view of them might have prevented
the execution of many of the bad lines ; but from
reading their works, a stranger would conclude
that all were alike beneficial.

Moreover, these Gentlemen, in treating upon
~ canals, have paid little attention to the great

difference there is in the price of land, labour,
and materials, from what they bore at the time
when those canals were executed that pay well ;
for if many of them were to be cut now, though
they have long paid well, they would not now -
pay 2L per cent interest. Neither have these
~ great advocates for canals once hinted that the
* subscribers to them might be injured by competi-
tiont in multiplying them, or by the making of
new public roads to communicate with them ;
though nothing could be more plain than that
such an injury would, in a great many instances,
take place. For wherever a canal is made, new
public roads are sure to be made also to convey
the goods to and from the line; and although
the general opinion has been, that making canals

PR
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would render more new roads unnecessary, facts
have proved the fallacy of such an opinion.

- But eventually, multiplying new roads will
militate againsticanal interests, inasmuch as they
will make the trade of the country less dependent
upon canals,” and ‘will also operate against an
advance of the tolls.

Tam sorry to say, that long experience has
shewn me, that canal subscribers have generally
been the dupes of all parties ; for the land own-
er, who may have got a large stone quarry, a
lime rock, or a coal mine to dispose of, acts his
part with the utmost caution upon the public
stage, but frequently bchind the curtain, in per-
suading the unsuspecting subscriber, by a num-
ber of fallacious statements, that he will be
greatly benefited by permitiing him to vary the
line here, and make a turn there, until he has
at last made it every thing but what it ought to
be. The great coal owner always makes sure
to be upon the canal committee, recommends
subscribing liberally, and with great ingenuity
acts the part of a decoy duck for the scheme,

It is not possible to state how many canal
schemes have been sacrificed to the interest . of
these men ; but the greatest prostitutiou of ca-
nal interest that I think was ever witnessed
was effected by two opulent cosl owners, near
Manchester, and were I to give the histor. of it
Tthink few would give me credit. Ibelieve there
are not.many canals in the kingdom, the inte-
rests of which have not been sacrificed to either
land or mine owner, or both conjointly: No
matter of surprize then, that the subscribers
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should be in so deplorable a situation. I am
sorry to say, that a great part of the capital
sunk in making modern canals in this kingdom,
has been found upon enquiry to belong to those
who can ill spareit ; and T find it to be the case
with the subscribers to the canals in Ireland,
which makes the loss much more distressing.

It is a serious consideration, to take from the
pockets of this class of people perhaps more than
£5,000,000 sterling, that will never pay a penny
of interest ; but I by no means wish it to be un-
derstood, that this is the whole of the non-pro-
ductive capital sunk in canals; for I think it is

far from being one halfof it. I shall for the pre-
sent conclude this subject by saying, that no
man can be more desirous than I am of promoting
canals, where there is a fair prospect of the sub-
scriber having b per cent interest; but should
the country be so unfriendly to a canal, as not
to justify the expense of making one, a railway
may be made instead of it; and the public I
think have as yet but contracted ideas of what
may be carried upon- a railway made upon the
best principle, or of the easy expense of carrying a
ton of goods per mile upon them; I shall give
my opinion upon railways with my observations
on the Irish canals

Perhaps the canal subscriber will ask, by what
rule he shall know to what expense per mile he
may go in executing a canal before he incurs risk,
in not having 5 per cent interest for the capital
he may sink. ‘This is a question much easier to
propose than to answer.

If the country, through which the line is pro-
posed to pass, be populous, abounding with
mines, minerals, trade, and extensive commerce,
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the subscriber may be justified in expending from
£7.000 to £7,500 per mile upon a broad canal.
‘The interest of this sum is £375 per annum, but
one-fourth of this must he deducted for wear and
tear, which will require a gross revenue to be
raised equal to £468,15 per mile, including every
expense. There are but few either canals or
navigations that raise such a revenue per mile;
yet there are a few that raise much more. If this
statement is worthy of confidence, it shews the
distressed situation the greatest part of our mo-
dern canals are in.-

The tolls for many of these canals are easy,
and were they otherwise, little or no tonnage
would ever come upon them; for were they to
be advanced 1d per ton per mile, three-fourths
of the dues would immediately disappear.

Did I wish seriously to injure that respectable
body of men, the proprietors of the Leeds and
Liverpool canal, I should wish them success in
their application to parliament, (for their oppo-
sers are their best friends in disguise) and should
they be so unfortunate as to acquire a power,
and so imprudent as to use it, and advance their
dues 1d per ton per mile, I think they will
quickly dismiss one-third of the transit trade.
But with an advance of tolls I think they
should not be indulged, until they have correct-
ed the imperfections of their works, and made
the public such a canal as they engaged to do
when they obtained their act; and from the
great power they had given them to supply it
with the mill-owners’ water, the public have a
right to expect a canal made upon the best prin-
ciple, which is not the case at present. This
canal and that of .the Rochdale were not origi-
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nally intended to be rival canals, but from un-
foreseen circumstances, they are become such,
and neither money nor ingenuity can prevent it.

The competition between public roads and
canals is great, and the difference in expense, in
carrying upon them is, in many instances, ver
trifling, and differs very much from Mr. Phil)-'
lips’s statement.

The difference in distance between two given
points, say thirty miles, where the conveyance is
made both by land and water, will generally be
nearly one-third more by the former than by the
latter, to which add the distance in carrying to
and from the canal. The distance between
Sowerby Bridge wharf, where the Rochdale ca-
nal commences, to Manchester, by the public
road, is twenty-two miles, but by that canal
thirty-two miles, and the distance from Leeds to
Liverpool, by that canal, is one hundred and
thirty-one miles, but by a good public road only
seventy five miles, which makes a saving, in dis-
tance, of fifty-six miles.

I hope, nothing that I have said will tend to
discourage the making of canals, but the con-
trary, where the natural population and trade of
the country will justify the expense; for they
have already been so much disgraced by the im-
proper designing and conducting of them, that
1 shall not be surprised to see the making of ca-
nals as much exploded, as they once were recom-
mended ; for public confidence is much sooner
lost than regained.

‘CONTENTS,
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OBSERVATIONS

€ARDING, ROVING, DRAWING, STRETCHING, AND
SPINNING OF COTTON.

——————

‘ "T'ue foundation for making good yarn
must be laid in the card room ; for if the cotton
is injured there, no subsequent operation can cor-

‘rectit. ‘The feeding rollers for the cards, should .
run as near the swift eylinder as possible, so as
not to touch it, and the swift cylinder should
make sixty-four revolutions for the feeding roll-
ers one, and twenty-six for the doffing eylinder

“one, and the doffing- cylinder sheuld make two
and three-quarters revolutions for the feeding

roller one. The diameter of the feeding rollers,’
for the finishers, should be one inch and one-
eighth of an inch, but those for the breakers
should be one inch and a quarter diameter, and
the cotton, when passing through them, should
be in a line with the centre of the cylinder. ‘The

- speed of the swift cylinder may be taken at from

100 to 110, 120, 130, 140, for middle numbers,

of from 40 to 50, or 60 hgnks in the pound ; but
should the numbers run from 80 to 120, it would
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be better if the swift cylinder did not make more
than from one hundred to one hundred and twenty
revolutions per minute; yet I have seen them make
one hundred and forty revolutions, when spinning
very good twist 130 hanks in the pound. The flats
should be set as near as they can be, without touch-
ing the swift cylinder, and the car is the best guide
to know whether they run close or not.

It is but too often the case, that, from the in-
attention of the carder, the cotton is spoiled by
being made knappy, as it is called, thatis, full
of small round knaps; and, whenever this is the
case, the cotton is greatly injured, for if these
are made with the breakers, the finishers can
never remove them, These knaps may te made
by bad cards, but they generally are made by the
cards being improperly set, or for want of grihd-
ing, or for not stripping the cylinder and flats
in proper time. 'The swift cylinder of the break-
ers should be stripped once every hour, and a flat
every ten mimites, and not more than two flats
should be stripped at once, but on no account be
more than one half of them at the same time, for if
they are all stripped together, it will make a
thin place in the lap, and be much too light.
- But as the laps of the breakers are all ‘weigh-
ed, their being too light, is not of so much
consequence as, not, stripping the flats and the
cylinders of the finishers in time, in which case

___--"_-—‘—_.‘—V’ I
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the carding will not be of an even thickness,
which will most certainly injure the yarn, for
weighing the rovings will not entirely remove
this imperfection ; but I shall speak more fully
of these thmgs hereafter. :

The sw;ft cylinder of the finishers will not
Tequiré stripping more than once in every two
hours, and the flats will not need stripping quite
g0 often as those of the breakers, and only one
half of them should be stripped at once.

1t is of the utmost importance, that the drums
of the breakers should be all of an equal diametey,
forif there be any variation in them, it will make
a difference in the weight of the carding. There
is another circumstance that should be carefully
attended to, though by most of the carders it is
seldom thought of, for the greatest part of them
do notknow, how necessary it is that all the card-
ings of the finishers should be of equal weight for
an equal length, yet this is sometimes very difficult
toobtain. It will frequently happen, that when
the laps are of equal weight, and the carding
engines have an equal number of wheels with an
¢qual number of teeth, yet, notwithstanding this,
there will be a variation in the weight of the card-
ing of four hanks in the pound. To correct this,
it will be necessary to change some of the card
wheels, to bring them to an equal weight Sup-
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pose the cards of one finisher to be much farther
worn down than those of another, though the
laps may be of an equal weight, and the motion
of both engines the same, yet the cardings will
frequently vary much in their weight. To adjust
the weight of the cardings accurately, the cards
should be, as near as possible, equally worn
down, and if the cardings of two, or any given
number of engines, are tried one against the
other, the cylinders should be exactly stripped
together ; and the state of the flats should be
equally alike, with respect to the time of strip-
ping.

Perhaps it will be said, that if the rovings are
weighed, .itis of small moment whether the card-
mgs are of equal weight, for a given length, say
six feet; but this is a great mistake, for if there
is a great difference in the weight of an equal
length of the carding, it will make two or three
more sorts of rovings, which is attended with
considerable loss in waste, as well as inconveni-
ent for the spinner to have to change his rovings
0 frequenﬂy Besxdes ‘the yarn is thereby made
much worse.

If the carding engines and drawing frames are
rightly managed, there will seldom be more than
two sortsof rovings ; whereas there are frequently
pot less than-five or six sorts. - All'this exactness
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in the weight of the laps and the ¢ardings is not
necessary for weft spinning; but for making a
first rate article of twist, it is requisite, Should
the flats run five or six minutes longer than their
usual time, before they are stripped, it will pro-
duce knaps, which will very much weaken the
yarn and create waste, as they will fly off when
the brush is dressing the warp. Carding lightly is
much in favour of not making knaps; and with a
box engine, 18 inches broad, for 80 to 90 hanks.
 in the pound, five ounces is full enough for alap
to weigh; but for 40 twist, many will have their
laps nearly six ounces.

'When two sorts of cotton are mixed and card-
ed together, I think the best method of mixing
them, is to weigh the sorts separately, and let
them go upon the feeding cloth in that state;
and as one will lap over the other on the drum,
they cannot fail being well mixed when they come
{0 the finisher; but there is another way that
some make use of, which is carding the cottons
on separate engines, and running a carding of
each through the drawing frames together ; and
either way will answer, if properly attended to.

The next thing that calls for the attention of
the master spinner, is the grinding of .his'cards.
[ am inclined to think, that there is more cotton
spoiled by the cards not being ground in due
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time, and improperly ground, than by any thiog
else; and from a careful examination of 2 great
many factories, as well as from consulting with
the most experienced carders, I am of opinion,
that one-fourth of the cotton that is worked in
this kingdom, is much injured in the carding and
drawing,- and consequently, that one-fourth of
the yarn spun from it is injured also.

To enable the carder to dispatch his gﬁnding
quickly, he will frequently use the fast emery,
which should never be applied but when the cards
require grinding to an even face; and this fatal
instrument is frequently put into the hands of an
inexperienced boy, who, not knbwing how to
use it, will often grind one end of the card much
lower than the other, and thereby ruin them.
The cards should be well brushed out, or cleaned
with an open hand card, made for that purpose,
before they aré ground, which will fetch the dust
and dirt from the bottom of them much betterthan
a brush can. The cylinders should be ground with
a light hand emery, about three inches broad and
one thick ; and afterwards with a piece of curved
leather, fitted to the diameter of the cylinder,
and covered with emery, which being very light,
the cards can hardly be injured by it. . In gene-
ral, cards are not ground more than one half as
often as they should be, for the breakers should

be ground gently every day, and the finishers

- N
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every other day; but not more than one half of
either should be ground at once, for the cards
should never be all sharp or dull at the same
time. '

As the cylinders of (;arding engines are apt to
fly by change of weather, and from not being
dry at first, they should be frequently examined,
to see that they are in the round ; and the screws,
which fasten the cover to the rims, should be in-
spected twice a year, and every shut cord should
be examined, to see that they are not become
slack. Should any cylinder be out of the round,
it will spoil the cards, the cotton, and the yarn,
- as one side of it will give the cotton too much
work, and the other side too little, which will
make the carding umeven, in proportion to the
cylinder being out of truth.

~ New cards require a great deal of time to grind
them properly; for if the fast emery be laid o
too hard, it will soften the wire and ruin the
cards. A set of new cards will require three
days, at least, to grind them properly, for they.
should be ground until there is not a bright tooth.
to be seen in them, for these do no good in that
state; and the cylinder, when ground properly,-
will appear nearly black. ,

The workmg of the crank should be caréﬁill&f
attended to; for generally it is worked much too
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fast, as the speed should not be more than suffi-
.cient to take off the cotton ; a quick motion will
produce a great deal of waste, and subject the
machine to many misfortunes. The feeding roll-
ers of the cards should be frequently examined,
to see that they stand square with the cylinder,
and that their centres are of a proper height; for
if they are not, good work cannot be produced by
them. Some carding engines have a small roller,
from about 2} to 3 inches diameter, covered with
a kind of fillet, which works against the swift
cylinder, a little above the feeding roller, to
keep the cotton light upon it; and it answers

very well.

When the cards are nailed on, they should be
well stretched, and a sufficient quantity of stout
tacks put in them, to keep them firm and tight.

The next thing to be considered is, what breadth
of carding engine will do its work the best. Box
or narrow engines for 18 inch cards, were used
for middle and fine numbers, more than twenty
Years ; but for the last three or four years many
bave made their engines frem 2 feet 6, to 3
feet 6 inches, and some 4 feet broad, The only
advantage these engines have over narrow ones
is, that they take up less room for the same
breadth of card; but they are far more inconye-
nient to work, and much more subject to warp ;
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besides, it is difficult to get good even leather of -
the size wanted.. - For these and many more roas
sons that might bé given, I think narrow engines
mueh better ;' and many spinners are now reject-
mg the ‘broad and adoptmg the narfow ones..

Who!e ﬂn worst of cotion nnd waste e
warked for twist, of fram 10 to 12 hanks in the.
peund, or for low numbers in weft, broad eogines.
made douhle, and which finish with one opera-
tion, may answer; but where good cotton is-
worked, there never will be any machine invented,
in my opmlon, that will answer like the narrow
ones. Dehvermg rollers at the tail of the finisher, '
made of iron turned exactly true, and of the
proper size, as they will not draw the cardl,ng in’
the least are much better than those made of "

et

great trouble ) . o

The spinner of Bowdens and Orleans, should:

- have the wire for their cards ﬁne hard and’
elastic; for hard stiff wire will very much’ inJure'
those cottons a great deal dependmg- on the-
state of the cards and the quality of the wire. ~ It

" is therefore neceseary for the ‘master spinner to’
undersiand the guality of his cards, to prevent
him from. being: imposed upgn by either the card-.

makes, or his earder; ~between ywhan thegs is,

c .
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sometimes, too great an intimacy. -Nor will the
master be able to keep his carder in proper subor-
dination, -until he has sttained a moderate know-
ledge of his card-reom; for such. is the base

principle of the generality of them, .that if they

find their employer to be ignorant of what is

passing m the card-room, they will do all in their

power to keep him so; and in proportion to the

want of knowledge in the master, will be the

idleness, the insolence, and drunkenness of the

'The spinner ought to be cautious in the choice

of his carder, and avoid having one that has an

asthmatic complaint; as such an ome cannot

stand the grinding of the cards, but as often as

possible, will set hoys to do it in the master’s

absence, by which means the cards will be spoil-

ed; and if he is hard of hearing, he cannot set

the flats and doffing cylinder properly. In a

large factory, a grinder to assist the carder is

necessary; but small factories cannot’ support
the expense. The master, or the overlooker,
should, once in the week, have,;all the cylinders

stript, to see how the cards are ground; md

whether the flats are set properly.

" If the observations I have made dre carefully
attended to, andthe cards are in good condition,
the spinner may reasonably:expect to have good -
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~wotk, provided the carder knows his business. In
order, however, that the carder may producethe
best work, he should have good cotton, well pre-
pared by batting and picking; but such bas heen,
and is now the deplorable state of the cotton spin,
ner, as not to admit of this qxpenég, owing to the
high price of labour, especially for low and mid-
_ dle numbers ; the very fine numbers perhaps may.

’ Many substitutes for hand battmg have been
adopted, but none have answered so well as the
blowing machine and the single beater, as it is
called. The blewing machine however is now
- almost given up, owing to the great power that
;is required to work it, and the excess of waste
:in fly, which is little worth. The beater-hav-
ing no fan, does not make one half the waste
‘that the blowing machine does, and the waste it
does make, is much more valuable than that of
the blower. But this machine is capable of’
doing great injury to-the cotton, if-not properly
" Yooked after ; for should the beater stand too near
‘the feeding rollers, it will very much chop-and
cut the cotton ; and when thus injured, there-is
_ittle strength in the yara spun from it; and it is
next to impossible to:card it without koapping.
. Brazil cotton will. not bear going through-this
. gnachine mere than twice; and to allow of this,
-the beater should net make more than from: five
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hpndred to five . hungdred -and fifty - tévolution; ,

peroimute, -yet many ‘of them n}akz twc],vz
‘hdredff "w.',:')jm».., e

It must b allowed, - that the quxcker the !ha.; ,

“chine runs, and the better it will open the cotton;

Put it frequently ° opens it too mich; and the

‘slower it runs the better it will iake out the dust
and motes. . For middle numbers ‘this- machine

" will answer well, if properly managed with a
feedmg cloth to take off the cotton ; and a pxcker
should clean it as it passes along. -

- The duwmg nrachines, or fraines, requlre pn»
“ticular attention to imahage them well. Ttis now
‘dmitted by all judicious cotton spinners and well
-informved carders, that three rollers for one heatd
‘dre huch better than two ; as there are two drafts
with three rollers, but enly one with tworollers.
“By-having two drafts,” the cotton is drawn less at
-onée, and the yarn much stronger than it dan.be

‘made by ewe draft ;. and four ends may be put up

‘much Bettem the fitst hend than with two rollers;
‘and maybé éotitinued’ through all the heads of

‘the drawing frames. * Many@rawivg frames hive

“only féur heads; ibutsix make mueh better twist,
&8 -it g’ doubled 'sixteen tithes For the othier one.
¢ Buppose féur ends ‘ran up: for four 'heals, the
-doubling;’ ineluding that of the:skellets; widl

only e five hundred-and twekresiines in passitig
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: Muﬂ all; Mﬁ«d&mdms doub-
ding with the skellets, -will doyble it sight thou-
md ene lwadred and ninety-two times.; . ..

CAtisof mpoﬂance To have'a ngh% undérstand- -
ing, what the distinée should be between the front
‘and mlddle roller, for an error in this respect wi'ﬂ
‘be fatal to the yarn “iThe distance between them
shoullf ‘ot be more than a quarter and one-six-
ieenth of an mch, “and the fron‘t roller should
"make two revolutxons ‘while ‘the middle rblPer
fmakqs one; and ‘fhg middle roller nearly two for
, t'beBack roller one. These calculations are made
"for workmg Braznl and Demarara cottons; ‘but
'I ,shall glv¢ more partwular lnstructlons for thew
Amoyements hereafter. e

 'Fhe. first. head shopld dny one foot mto full
' “three, apd keep_advancing -oge_tooth at every
‘head,. except the last; fqr it may be, that if it
advagoes.3 tooth at the last head, - the cail, will
_be weakened too-much; . and if, upon exa;mna-
tion, this is found to be the case, the slxth head
‘should have the same pinion as the fifth; and if
ithe owil shamld be rathar-teo -Beavy;:-it yusy be
“regustubed at-the:skallet; for: it is muthsafer-fo
- have the-cotfon under thanc over dramwn’ at the
~franes. I is of inipottance to have the - hosses of
"fhe drawimg frame. yollers 4 inches hroad rat the

Yeast, “that the cottoms mey: pass this 'wpba thes ;
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for 2 prcding fitay'be auwn fmh bether with &
‘broad‘bdss than ‘2 marroW otie; but bread bosses
are of little: consequeiice if the passagé to them
s contracted Such, howevex, is the ignorance
of many carders, that when they have a broad
‘boss, they will contract the entrance to it one
half at the least, by driving old spindles on each
side of it; and this makes the rollers unable to
Adraw a precmg in a proper manaer. This con-
tractwn is made to save the trouble of plu:mg
the cans in a proper position, to admit of the.
»cardmg passing through. the brass conductor
mthout any other asslstance To correct thgs
folly and make the rollers draw, the ‘carder in-
_creases the weight upon them to, perhaps, double
what would be necessary, if the passage to them
‘was not contracted; and the consequence of this
is treblmg the roller laps, and mcreasmg the
. waste in the same proportlon ; add to this,
‘that the rollers will require covering twice as
often, bes:&es wastmg the power of the steam
_englne o
The lesl weight ‘any. ro]ler can-be’ worked
with: and the better, for no:more is mecessary
‘than is suffitient to: maké it draw-clear; - and the
- breaking of the eoil, and'létting:the end ran loote
-down ‘without passing the delivering roHers, will
shew whether the cottom draws-clear; and. if ¥t
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does not, the weight must be increased until it will.

Ontg in the week, the drawing frame rollers, as
well as the feeding rollers of the carding engines,
should be well scoured ; and the distance between
the drawing frame rollers should be carefully exa-’
mined, tosce that the stands, or rather theslides,
are not shifted; for, by having so much oil-
about them, the screws work loose, and the slides:
frequently mave, to the great mJury of both cot-“
ton and twist. ¢

" 'The cloth for covenng the drawing fra.me roll-..
ers, should be good; stout and well mxlled but
double milled would be better, Wlneh should be,

" raised wnth dead teazles, and aftewards have a

gentle cut. I should prefer such a cloth to the

. having two folds, as some spmners have upon

their rollers; and the bosses should be made
rough with a file, that the paste or pa,mt may,
ntlck fast upon them . .

: 'The, stretchmg feame is an uoefuls maehme,
but requires good management. The -distance-

between the front and middle roller,. for - Brazil. =
and Demerasa- cotton; .should. be one-eighth of.

an inch and full ome-gixteenth ;- but: for Georgia®
cotton it should be a little more,: apd draw
one foot inty amearly five feet,  but. not: more.
The length of the stretch should be five fent, and:
the front roller maké ueadyfour revelutions for4be-



middle roller ome, and the middte rollerfshonl&
g‘un upon ﬂle ‘back ro}!er ﬁedrly oné in Séven

i

Tlle ﬁnenuwf the ‘rovmg for'w tmst lbquld,
be full four hanks in the pound ; and this. prépat .
ration will answer for all sumbers,: except whete:
they 4pin from e doudle toving. . The roving for.
all sumbers should have.as hittle twist. as' it cah-
he spun with, without heing strained, for if the:
roving is hard twisted, no level yarn can be spun
from it ; and the rollers should have po more
nght upon them than will make them draw the
cotton clear. Tﬁe breakmg of the coll as beforq
,d:rected and lettmg the” card mn loose wxll
shew whether" it will ‘draw clear or not Great
care must be taken that the pomt of the spmdle

does not_go too near the rqllex beam, as it wil}
' cause the roving to fly off at the spindle point
when the cop is ‘nearly full; and that part whlch
flies off will have much more twist than the’ rest
of the roving; whilethe part which-is over ‘twvisted
will never draw freely betwees the spining rollers ;-
and the yarn. aspun from it will het be level. " It:
i¢ not: possible t6 estimate theloss which spinners.
have sustained, by lpmnmg from rovingsﬁnat hu&-
been hard:-twisted. o Liwaln ioeen

“That: & stndchingf ﬁm&;my dy ilﬁvwdnh
wall, .the .rélleis ‘und” swharfs - diceld be . iwell’
picked' smal’cleaned: ¥ivjos # Uny; akid- the dar

T et
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riage board and reller beam wiped down every
set; wrd: the roving should be twisted the same
way ‘that the yarn is which is spun from it. If
the frame 38 making rovings for 40 o 50 twist,
the ¢leatets should be often picked and chalked
and the steel rollers should be well scoured once
a week, and the stands tried once a month, with
a line drawn ovet them, tb see that theyare level ;
atrd the stretcher be welt ‘watched that, in back-
ing off, *the roving is not strained. It is ‘the
opinion of many judicious spimmers,’ that there
never has been-any machine gopstructed that
~ would make rovings as level as:the stretching
"sive in the working, than some other machines
used for that purpose, '

f
oo ¢
L

Mule spinhimg fs dertainly a very - complex
businkss, which may 'still ‘be considered -in' its
infancy ; fot its machinery admits of endless im-

pravement ; and il is ome of the disagre¢able but

unaveidable cizcumstences attending it, ¢hat the
most ingenieus spinaer can never say; be is spin.
ning upon the best principle for six mohths toge-
ther, Therolleis for the back ard middle should
“be made of good xlear weod, well dried, anid
torged &s trive we possible. The vollers for the
front abowuld be midle of soft bedten irom, and
should alse be tuined true.  The cloth whicls
.
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covers them, should be good and stout, but soft,
much the same, though not quite so strong, ‘as
that I have recommended for the drawing frame
rollers. . Perhaps it may be as well to have both
the wood and iron rollers turned te an exact
thickness ; which will be necessary, if the spinner
~ intends to use cement joints for the leathers.
When these are well made and tightly put on,

they may answer for middle numbers; but for

fine yarn, I think there is nothing like drawing
the seam with silk. v

Cement joints are usually made with ising]ass,
. mixed with brandy, vinegar, ale, or porter

dregs, all which have a tendeney to make the

joint hard and stiff, and have therefore been
given up by many fine spinners.

Roller seams made with silk and sewed at the
ends -with thread, are apt to turn round before
the leather is half worn; and are thén unfit for
use. 'The best way to make the leather firm upon
the roller, is to steep it in water, about new milk
warm, for five or six minutes, and stretch it well
with the finger before it is sewed on with silk ;
the end must be well sewed with thread; and if

the seam is well made, it will stand as long as

the leather will last. The leather which has been
“thus expanded, will contraet again when dry,
snd thus become much tigh(er than it can be

" P SEL Y S
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made if put on dry. The rollers should not be
used for two days after they are covered ; as they
will not be dry in less time. Twelve or fourteen
hours after they are covered, the seam should
be well rubbed with a piece of polished iron,
steel, or ivory, to make it smooth; for the
contraction of the leather will make it rather
rise between the stitches; but by rubbing, it
may “be "made perfectly smooth again. The
paste must be put upon the leather as usual,
and will have the same eﬂ'ect as if it had been
put onm drv

The distance between the front and middle
rollers of the mule, for working Brazil and De-
marara cotton, may be taken at one-eighth of an
_ inch, but for Georgia cotton, rather more dis-
tance should be allowed; and.if the pinion upon
the back roller contains thirty teeth, and that on
the middle twenty-six, perhaps this proportion
for the draft cannot te much improved; and
if one foot of roving is drawn nine and.a half,
or from that to ten feet, it may answer very well.
Some judicious spinners will make a difference of
five teeth in the pinions for the back and middle
rollers, but this I think is too much. Ewvery
time the steel rollers are scoured, the stands
should be tried with a line, to see if they are
level and otherwise right. . :
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If the master spinmer wishes to have twist of
the first quality, he must weigh his rovings ac-
curately, and let his carriage come out slow; for
when it comes out quick, the roving is foreibly
drawn from between the rollers without giving

it time to draw, which makes the yarn uneven,
besides increasing the waste in an astonishing
manner ; and it does not allow time for the piecers

' to get the ends up, without which théy cannet

make good piecings. As little twist as possible
should be put into the roving part of the stretch ;
if this part is not easy twisted, it will prevent
its stretching freely, and break the ends down ;
'for unless the twist be well stretched in the roving
part, the yarn will not be level; but as much
twist should be given at the head as ean be
got in.

For spinning 40 to 45 twist, I would recom-
mend the following calculations; as they will
give full speed enough for the carriage coming
out, ’

"The bevil wheel on the front roller should con-
tain fifty-four teeth, the fore wheel on the run
forty-eight, the wheel at the bottom of the lying
shafl thirty-four; and the wheel at the top of
the said ahaft forty-eight teeth. The length of
the stretch being five feet, the carriage stretch-
ing from three to three and a half inches in
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the roving, and from one and a half o two
inchea at the head, will require thirty-eight
turns; and the spindles should make from forty-
three to forty-four turns for the rim once.

The stretching gear should be so made and

fixed, that the spinner cannet alter it, either in
the roving part or at. the head; which otherwise
he will do the first oppoitunity ; by which alter-
ation, and the use of improper change whaels,
many thousand tons of yarn have hecm greatly
injured, and many a master ruined by it. His
employer will he exposed to incalculable loss and
disappointment, by the injury done to the yarn,
and the loss of his best customers. 'The axles for
the change wheels should be so mede, thatne
one but the overlooker and the master can put
an.the wheels, or take them off; and there would
be little difficulty in designing a wheel and axle
for this purpose ; and the stretching gear should
also be on the same principle. The carriage
should gain upon the rollers, in the reving part,
full three inches, and one and a half inch at the
head; and thia proportion will answer, however
high the pumbers may go, by increasing the
stretch one inch for every ten hanks, but for
weft, one helf inch will be suficient ; and it should
have it all in-the roving part, and none at the

-
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Reeling is a good check upon the spinner, if
the cops are reeled to the bottom, which should
* always be done every set ; still it is not an infal-
lible remedy against the evil; for there may be
an understanding between the spinner and the
reeler, consequently, there is no real safety, but
in constructing machinery in such a manner,
as that it cannot be altered by the spinaer.

. 'The overlooker should take care that the spin-
dle point of the mule does not go too near the
roller beam when the carriage runs in; and the
spindles should not stand too upright; for in
either case it will have a tendency to cause the
twist to fly off the spindle point, and make the
yarn crackly and unsound. The same effect will
be produced, if the carriage is not kept steady
by the catch at the head, till the twisting is
finished, Running the machinery at a moderate
- speed is by much the best ; as it is attended with

- much less waste, requires less 0il, and makes the

yarn much better.

Every mule that spins middle numbers should

be wiped down four timesa day; and the roller
beam kept free from fly and waste. There is

nothing in which the spinner is so liable to be

mistaken as in the quantity of waste he makes ;

and I think a quick speed will produce almost
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double the quantity in the same time that a mo-
derate speed would. . '

It is necessary to new bami'/the inu’[e that sping
middle numbers, every six weeks; and when a any
of the wharfs are worn down too much, they
should unmedmtely be replaced by new ones.

" Fine splnnihg reqt;ires gireaf heat at all times,
‘and middle nambers- need it im winter; and
the cheapest and safest way of procuring it is by
steam'in cast iron pipes, There is a partxcu]at
advantage in heating by steam, ‘as it is certainly
most effectual for extinguishing flame ; and every
room heated by it should have two large cocksto
communicate with the said’ pipes, that when
opened, would fill the room with steam'in half
a minute; and rods or chains should be fastened
to them, and pass through the walls of thebuild:
ing, that any person on the outside mlght open
or shut them in an instant ; by whlch means &
bulldmg mnght be saved 1f the ﬁre was m 2 every
room. =

On the ,subject of .watér spinning | 4 "shell .a'ay
but little, as the observations I .have ‘made on
carding, roving, and drawing, are as applicable
to water as to mule spinning. = The use of the
stretchmg frame is little known in water spin-
mng, as the bobbin and ﬂy are substitutes for
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t. . Thetovings cannot be weighed where the
bobbin and fly are used, and fer list mupbers the
hanks are al] weighed se arately ; but I consider
this a very imperfect way when compared with
weighing the rovmgs. SUppose the number in-
tended to be spun are 30 hanks in the pound ;
when the hanks are weighed, it is probable there
will be 28, 29, 30,.31, apd 32, thatis, five dif-
ferent numbers Now it is plam, thatr number
28 will have ‘too much tw;st, ‘and number 32wﬂl
have too l;ttle ; but if thg, rovings had. been
weighed, and all those of the same number spun
together, this mequallty in the twist would have
been prevented. I think the most lmproved plan
of :water spinning is, to have: the, spindle placcd '
in an inclined - direction, the point standing in a
line drawn from it to the top side of the under
steel roller |

. There is another 1mprovement of conslderable
importance, and that is, a small tin cap, solder.
ed to the top of the fly, about an ineh and a
" half long ; and on the top of it a small eye of
wire:3-8ths of an inch long, with a found hefe in
it ;  the.thread is first put throtgh the eye of
the fly, without twisting it round the shaft (in
the usoxl way); and from themce it passet
through the said eye of the tap. The spinner
will piece two ends this way while he can piece



25

one the common way ; both much better, and
thh far less waste. But so long as the speed
of the bobbin is regulated by cloth washers, as
they are called there will be no umformlty in
the twist ;. for some phrts of it will have too
much, and others too little. It would be of im-
portance to water spinning, if an equahty in the
twist could be obtained but upon the present
pr'inciple, T’ think it is impossible ; for, the im-~
proper terﬁpermg of thie bobbin,” partly occa-
sioned by the inattention of the spinner, and
partly from the 1mperfectlon ‘of ‘the principle,
will frequently make a difference of from three to
four han'ks in.the pound there being no means
of tempermg them,’ so as to make the drag uni-
form_ at all tlmes : ‘ h o

I have taken very httle notwe of working
Bowdens and Orleans.cottons as yet, although, in
my opinion, they deserve more attention thanany
other, especially as there is more weight of them
used than of all others put together. The ma-
chinery for working these cottons should be dif-
ferent from that for workmg Brazil, Demarara,
and Georgia cottons; as their staples are 80 very
short, but partlcularly that of Bowdens. For

l workmg Bowdens, the diameter of the front rol-
ler for the dravnng frames, should be one inch,

, and that of the mlddle and back rollers three
E
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quarters each, but all bate measure; and the
distance between the centre of the front roller
and’ the centre of the middle roller should be
seven-eighths of an inch.  The first head should
draw one into two, and the last head nearly one
into three ; and the length of the bosses for the
rollers should be heairl’y four inches.

The dxameter of the front roller for the spm-
ning frames, that is, mules or throstles, should
be seven- cnghths, and the diameter of the middle
and back rollers, full ﬁve-elghths the  distance
from the centre of the front roller to the centre
of the middle roller slx-elghths, and the distance

from the centre of the middle’ roller to the centre -~

of the back roller six-eighths, and one-sixteenth:
of aninch. These smaltrollers will spin Georgia,
~ or any other cotton equally well, if the slides
are properly made. . Having the rollers too thick
is a general error, which probably pervades more
than three-fourths of all the cotton machinery in-
the kingdom. o

The carding engines for these cottons are ge-
nerally from three to four feet broad, made
double, and ﬁmsll with one operatlon and the
('common way of stripping them is twice a day,
but six times is little enough; which will
occaslon much less waste and make strong-
“er and more level twist. Grinding the
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«cards once a week is the general practice, but the
breakers should be ground gently every.day, and
the finishers every other day. Should the carding
.engine be a double one, grind the breakmg part
.every day, and the ﬁmshmg part every other day.
1t may be said, that stripping so .often wxll be
attended with loss, by increasing the strips; but
this is a mistake, as they may be spun into weft ;

for the principal object of the spinner’ should be,
to make the quality of twist as good as p_ossgble

It is surprising what good 30 twist is made
from Bowdens, though carded in the most im-
proper manner. ‘This twist, like that spun from
‘Orleans, greatly improves by the size, and re-
quires eight ounces less weft for a cut or piece,
than any other cotton; it also finishes to great
advantage. If this cotton is spun upon the best
prmclple, 1t will make good 40 twist’ '

But t,hat Justlce may ,be done to the workmg
,of Bowdens and Orleans, thqqgrds for the break-
" _ars shonld be from 90 to 100, and the finishers
from 110 to 120, three and a half inches hroad ;
“and the stripping and grinding should be as of-
.ten as for working the best Bourbon cotton ; but
.X shall speak more fully of this hereafter:. Bow-
~dens and Oleans cotton can never be worked to
 the best advantage, upon double carding engines.
They, should, be worked upon single ones with
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flats; but one roller may.be used to keep the
cotton light upon the swift cylinder. ‘Though
‘as great attention should be pald to the carding
of these cottons as to Bourbon, yet T am aware
‘it will be next to impossible to convince the
generality of the spinners of these cottons
of the truth of what I now state. By the
workmg of these cottons upon smgle carding
engines, and finishing them in the best manner,
in every operation, six-pence per pound will be
added to the value of the twist. It is the inte-
rest of every spinner to make the value of his
yarn principally to consistin the labour bestowed
upon it ; and more especially as.the raw material
is purchased from foreigners; and a:great part,
when mannpfactured, sold to the same people. -

Good Orleans is useful to mix with other cot-
tons, provided the staples are nearly of equal
length; if they are not, they will neither card
‘nor draw well ; but when they suit each other, it
s surpnsmg how it improves the yarn, by mak-
ing it stronger and more level 1t is common
‘mow to spin weft from Orleans to 130, 140, or
even to 150 hanks in the pound; and Wwhen
picked clean and well managed, it lpokQ nearly
‘as well as Bourbon weft, and a great- deal has
_'beeu sold as such. But for cleaning Bowdens
and Orleans cotton, I do not approve of the
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beatmg machme, the stapIe of these cottohs be-
ing'so veryshort ;' and have no doubtbut willey,
‘with fine small ‘teeth,’set about four in an “inch,
and the length not exceeding three-fourths of an
‘inch; “would answer much better ; ‘but'I' would
“have it fed with rollérs in the'samé mannet as the
‘beater is, for by them the’ cotton would be' held
‘fast, whilst the téeth combed and cledned it from
dust and motes. The willy ' should have four
‘wings or ribs, .and arow of teeth in each, and
should not.make more than three hundn‘ed revola-
-tions per. miniite. :

Were I'to make new machmery, I would have
‘the diameter of the front ‘and middle roﬂers full
“one eighth of an mch less thian'the commbn size,
“which would ‘then workthe shortest Bom‘bon or
"Bowden cotton, If the rdllers were made uf upon
' thls pnnc:ple, there is ‘o kind of cotton bl what
"‘they would draw ‘whatevef dlﬂ'erence theré may
“bein the lengtb of the staple “The advantage it

would give the spmner, in hat‘mg ‘the rollers and
"shdes made to drawany ‘kind of i cottOn, isscarcely to
‘ be. descnbed for he rhighi with’ equal ease, spifi up
“on the same  wheels twohundredhanks in the pound
"as forty hanks twist, ‘and spin bothi upon the best
:pnncxple But to do this would reqmre a'pair
of change wlreels, one for the ¥im, and the dther
for the top of the inclined shaf?. ‘
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Itisin. low numbers that we shall be most oppo-
. sed upon the continent ; for unless some great im-
’provement takes place, it.will be years before we
shall feel the weight of the French oppesition in
fine numbers, -and as, wages are sq.much lower
there than in this country, we must spin our low
numbets frem cotton,infgrior in quality to that
;which: #hey use, or how.shall we meet them in
‘the foreign market ?*

- If better twist for low: numbers cannot be spun -

from' Orleans and- Bowdens' than has'heretofore

been, the sale of low numbers, I think, will soon .

be lost in the forelgn market,

_ ,It is surprising, that there should be more
weight of yarn spun from these two cottons, than
from all others that come into the kingdom, as
I have before observed~ still more so,. that there
should have been so little improvement, made in
the spioning of them, but particularly in Bow-
dens. I do mot wish to wound the feelings
of any spinner, but my.opinion js, that there are

" "not three spinners in the ki,ngﬂom,v that spin
Bowdens upon the best principle. T he,carding

- of it is altogether improper, .and,, would spoil
almost any cotton ; for it is, in general, carded
at least one-fourth too thick or heavy, and that
too upon double engines, . which makes it still

worse. 'The cards are. only stript twice in the
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- day, and ground once in' the week, but the break-
ers should be stripped six times in the day, and
ground six times in the week '

The common way of carding would greatly
injure any kind of cotton, but particularly
Bowdens, as it is rather delicate, and I never
could conceive why it should be thus’ treat-
ed, unless that its extreme cheapness has made
it of no consequence in the estimation of
the spinner. ¥ wish I could convince him
~of his loss, by treating it in this manner;
for I am of opinion, there is not a spin-
ner that knows its intrinsic value'; now, how-
ever, is the time to investigate and improve -
in the working of it, that we may be able to
meet our opponents with advantage.

If the spinner, who. has:machinery proper for
sp“mning* Bowdens (whieh I am certain few have)
could be prevailed upon to card; strip, draw and
grind, as Thave recommended; he would be asto-
‘nislied at the improvement of the yarm, as: it
~ would be much more:level, and a great deal
stroniger. Twist from Bowden cotton takessize
very well; and, T believe, the time is-not remote,
when good 40 tw:st wxil, in general be made
from it. - : : o
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In. my: ohservations . upon. carding, - roving,
drawing, and. spinping; I havn ;endeavoured to
. explain them in such a_ mapner, as.Ihape. any
spinner may understand.

,,,,,

gettmg information how thelr busmess should be
conducted in the best manner, and aré more ex-
posed» to lmposmon than those in largc towns ;
and these 1natructnons are partlcularly mtended
for their use.

The next thing to be considered is, whether
the old water frames, or the throstle, is most
proper for spinning Bowdens and Orleans. The
great thickness of the water frame rollers renders
them improper for spinning these cottons, while
the lists are liable to stretch and become too
slack ; whereas, throstles are made with half the
‘expense, work much lighter, and require little
power compared with water frames. Bands too
:are much cheaper, more durable, and make
the spindle run with more regularity; for
the bad piecings which the spinner makes, when
sewing .the lists, causes a vibration in the spindle
when passing over the wharf or haft. I have
lately seen most excellent 80 hanks {wist, spun
upon a throstle, far spperior to any fwist of the
same numbers, I ever saw spun upon a _ﬂ;u]a,.: o
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. Before: I-eénter upen the ‘subject’ of fine spins
ning, it may be necessary to inquire, what kind
‘of buildirig #dd machinefy aré best caléulated for
that ptfrp(bse /i The building* Vsuld'feébmfﬁeﬁ('l
W0 :be"sixtéen yards 'within,' and zny l’edgtﬁ ‘that
bhay berequired. 'The card'rovti T would have
‘on- thie ‘gréund floor, “Which: wénld" cantain’ two
rows of cards, the roving) driivwing 'and skelleth,

and all other machinery that may be wanted for

a card rgom; and stil] have jmuch room to spare.

I would have np. marethen foyr, wm}p& rooms ;
hut.thmk thrg? would be better ; ,for jt is difficult

,,,,,

to es u?ate the Joss, of time, pndicomptly,of
expense Jin r’g?mgqpa{\d, Fetuming;dowm, where
a, factoq‘ is seven, oreight sfories high:;, and
gh?u‘l,d 2 ﬁre take place i in; the roof,. there is little
chance of saying.it. It iy therefore m“ﬁhbe,f,ter
to add 1o the w1dth §han fo. th;e }xelght Whether
the building is made fire proof rests ‘with the
owner, though it would be much better if it was
kb ;Obitt’ certatnly the M’ahchester pfan o’f xhakmg
“factory ~ﬁre prbéf ‘i§ “capable’ of ftitich it

'prowiemeﬁt ot oo Lais eent ool Yo sli:hinr
Gene ad e et b Taea ol 03 saniy

A bulldmg of ﬂle above wxdt w;\iié:;:ont'dm
two mules each havmg 1 92 spmdles and admnt
A ¢ 5] %

of A assag ;} t?e mldd e four fqet wuie

cal c 3te ugon ;slxteen roﬁers for ea({:h' Yvheel'
i



4

the leogth of them &ve inches, and the whole
longth of the machine tweaty-two feet;: twige
this is forty-fonr, and a four feet. passage makes
in ol fortyseight feet, 3. first proposed. . The
wheels I would: racommend . to work right and
left, wigh the runs te the windows, which would
presegve them, and prevept the piscess wasting
their timg in looking out. . - . .- .

" “That thiere might be no deficiency of light, the
sashes 'should be four feet six wide, ‘and six fect
six inches ‘high ; “and only'oné principal shaft
pass through' the middle of the room. * Perhaps
it will ‘be'said, that by placing the" wheels in
this direction,' I'am greatly increasing the Téngth
of the strap ;- so much the better, a5 it wifl last
three times as long, and require much Iess powe}
tH?D a short“tight fone:‘ 'V’VOHId - ‘“{-::(j-é ' " . (f}
T UL I R Tt SRS St TR E I Dooenin

- And, for working throsthes, - X, conogixe. i
mych the best to haxe the passage throngh, the
middle of the room, and all the wader. pullies
close to the windows, which certainly is by much
the safestplan, aa there willbe neither straps,nor
pullies to incopmode, the passage, ~ And it is la.
mentable to reflect, hiqw many ?érs;o;g@ have Tost
their lives, by being entangled with straps,ppllies,
and gear work; which this mode of working'is
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calculited to prevent. Perhaps it will bo object-
ed, that wheels of this size will be more éxpeh:
sive to work-fhan those of three hundred spindies;
but this I think irill be found o mistake, as one
piecer will be-suflicient for a pair of smill wheels;
but two must be had for large ones; and if his
wages are taken at 99 per weck, and suppose the
spinmeér to spin 190 hanks twist on large wheels,
an&fm-ty pouiid per week, (but it is probable he
will not spin so much) here is 23 per pound
saved in the piecer’s wages; and 1 think the
twist spun by the small vo’heels will be mote thari
t‘ﬁat sumi betfer.

One prmctpal thing that hws been the cause
of these lurge wheels being made, is the tecom-
mendation they have réceived from the machine
raaker; Because they aré muclr more profitablé to

him than small wheels; add to this, thefoolish
“idea the master spinner has entertained, of pro- -
ducing a gréater wéight of twist from them, at
fouch less éxpense thaw flom small wheels ; bu’t
this i the mere delusmn oﬁ fa.fncy

It iz not iry the power of mdn to' make as good
twist uponlarge wheels as sdll ones ;  tlifs is'so
self evident, that it would be-a waste of time to
enter uponisn explanation of it; ‘and the advan-
tagé sl wheels have' over large otés in cop*
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ping,is scareely tq be described.- It is 4 mistaken
ides; that a-greater quantity of twist will be spun
upon: large: thani upon smalt whedls;” supposing

IR SO

an equal. tumbersof: square yards; :as will; a.ppemf :

from the fallowmg calculatmns et

Suppose _a room, thuty-slx yards long and
thirteen wide, will contain, fopr hundred and
sixty-eight. square yards,, and will hold twelye

wheels each, consisting ef 300 spindles, equal |,

- to. 3600 spindles. . A room of thirty. yards:long
and sixteen wide, : will contain: four. hundred
and elghty square yards; and will Thold, twenty
mules, having each 192 spindles, and making in
the whale 3840 spindles. - -Here thén we see four

hundred. and sixty-eight square yards aré required -

for 3600 spindles with, large wheels;. and" four
hundred and eighty square. yards for 3840 spmdles
with,gmal} whee!s : (i
I L T T O L O ST I
. It-mst be admitted, that wheels, containing
800 spindles, - are -unfit for any but men to work
them; and the spinner..will  be more fatigued
with working them twelve hours, than he who
works the lesser wheels will be by workiag:them
fourteen honrs; moreover, the small wheels may
be warked by, girls -of from sixteen to seventeen
years.of age, or by boys of fifteen, ;an.advantage
of no small importance to the master spinner.
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* . From this statement T think it is clear, that a
greater' number of spindles, - with small wheels,
' may be worked in a' given number of yards, thanw
- with large ones; and it must be admitted, that
small: wheels ‘are worked with much more ease
and convenience, are far more durable, attended

~with much less wear and' tear, and make much
better yarn, especxally cop twist.

I have entered more fully mto tlus mvestlgatmn,
from a conviction, that the plan I recommend
will be, by some, opposed, as it gaes, in a great
'measure, to overthrow the system on which cot-
ton factories are built:in;Manchester ; and for-
tunate would it have been for the spinner, if this
plan had been adopted twenty years ago ; -for the
lengt,h and helght in general are far too great.

I have estlmated upon thlrty )ards in length
for ten pair of wheels, as before stated, - and all
ﬂm four spinning rooms may be worked by one
upright shaft, and two principal lying shafts ;
and if omly the two last mentioned shafts are
used, I think. it would be better to make the
building ninety-one feet six inches long, and add
nine inches in breadth to each corner head, which
would, allow room. so. to place the wheels, that
the straps. for those in the. lower room'would
never come in contact with those in the upper ;
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but if the awner should prefer a smoll beaten
iron shaft for each room, ene of eighty feet in
length, will be sufficient for the said wheels. The
diameter of the drums, for the spinning reom, I
would not have more then eighteon inches ; .and
the engine, or water wheel, should stand at one
eird of thie building, and the door at the other.

How simple, safe, and useful would illﬁulé .

- factory b, if buil uport this prineiple, and filled

with smal) ‘wheels; and how unlike edtton fac- -

tories in general > What strange confusion of
shafts, drums, and straps, present themselves
upon entering many of- these factories; whicli
make it difficult for a stranger 0 pass through
them with sefety.  And there is an insufférable
nuisanee connected with nearly all the factories,
by making the conveniency a part of the build-
ing; whereas, it should be seperate from it three
to four'feet, to'admit of a free circulation of' air,
which woul® carry off all the disagreeable smiel¥,

- Having considered what number of spindles
each mule or wheel ought to contain, I shalt
now mqmre into the best mode of working them:
Different opinions are entertained; ‘whetHer it is
better to work: the spindles: with drdins, ay they
are called; or'with tin rollers the length of the
machine. . Working with’ drums makes a great
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- dnequality inthe twisting. of the yarn; as there
is no means of keeping the dinmeter of the wharfs
of equal size ; for these next to the spindle board
wear neasly twice as fast as those miore remdte
from it. .When the wharfs are worn.dotvn ind
renewed, . there will ‘still he au ineqhmlidy il the
size; -for when put om,. if they-are adt Jarger
than those. next to the belster, they. willisoan be~
come tdo little, and want tenéwing &gai@'. P

v e b ]
LERPEE S R N N '
3

- Angther inconvesiionce that attends thgwh-& '
ing with drums is, that the toes of those spindles,
wehese,the wharfs prd;the. fatthest from, the spin-
B boped, will seaveelyibe affested | while thase
that are the nesrast. to-itiwill almost e weri
away..; When the toe of aspindle is muehi wor,
¥4 will affect.the thrasd; which will ot e sy
freely, nor so steadily as it ought to do, and fhe
yarn will of course have too much twist. More-
over, where w/ wharfl wears b6 quiekdy, it is sure
6 gat'out'of: the 1ound; 'to; cause: the  spindle

1o Work irrefulir; « aid Wear off the twe much
&iﬁm .’7¥’ 15:.3-'5 N e S A BTN BV

HUCRE I PN S SO RN

L T S D S I

» “Upeathg:wheley it appearsito. me impossible

tb have’ah eqmality of twist given: to the yam
foom: dimins ; and thepe  are inuny more incenve:
niesces atténding them than b have time to emu
merate... Flie: ‘prineipal objection to’ tin rotlers,
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is their great length, which inéteases'the diffi-
culty of making. them trite, and siibjects them to
vibration; but these:supposed imperfections va~
nish whenimpartially examined. ‘Twould have the
axle:of -the :roller aslong-as the icarriage;iand 2
neck | turned in’ the -middle .an inch.lohg; .or
‘coupled: like ' steel roller, swhich: would require
the sucrifi¢e of only one épindle. ' If therbller is
properly: execited 'with: an ‘axle, .as: before des~
. «cribed, it may be made true, firm, and free from
vibration, -even ‘withiout neck in the ‘middle; -
B SR I T NS SR e
By working' with.- a-feller; ‘every whatf and
spindle' toe have an equal pressure’; convequently
* the wear of them mustibecunifornys and will give
an uniform. tsist to-the yarn, -which; -upon the
principle: 6f «drums, L-think it is imposdible #o
obtain, ©b i tur tuas Wi 63 son L
T et ond s wrned e Lo was
For spinaing 40 te 60 twist, :T, woyld have the
* whafs. rather thickenithan:they, usuplly are;; and
the grooye, in “the .pase proportion ; the bands
might be made rather stronger, bl’;t should;all
be made single, that is, only one length of band
at oace; ; with. a poose; at one .ead,;iwhile the
other -end will only require .to.pass through it
and a knot tied. on the end to prevent it:slipping
back ; and whenever it -is- too, slack;:.the knat
m““be untied and remove;ia, ‘Iittle‘b'aCk.,-: I CLH]
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This is the way that some work their throstles,
and I think it by much the best, as those bands
frequently work from nine to twelve months,

I have already given my opinion upon the uti-
lity of small carding engines. The cards for the
breakers, for working firxe Georgia and Bourbon
cottons, should be one hundred, and those for the
finishers one hundred and twenty, and three and
a half inches broad; made of fine hard elastic
wire. The drums for the breakers should be
twenty-eight inches diameter, the length of the
lap seven feet, the weight, for 120 hanks twist in
the pound, three and a half ounces ; but for weft
of the same numbers, a four ounce lap may be
used. 'These cards should be oftener stript than
those used for Brazil and Demarara cottons.

And if the spinner intends to make twist of
the first quality, he should have the cotton for
the breakers weighed with the greatest exact-
ness; and spread even, the same length that the
lap.is intended to be, and afterwards, the laps
should be weighed with great care; the piecing
of which requires great attention, otherwise the
carding will be uneven, and make the twist un-
even also. ’

_ Those who have the care of drawing frames,

should pay great attention and not let single ends
' G
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run up ;- as'this is ruinous to the yarn ; and should
be equally careful to make good piecings, and
often clean their brushes and clearing cloths;
otherwise waste will run up with the ends.

Suppose the spinner intends. to spin 140 hanks
twist, he should hrave hislaps about three ounces,
and not less'than six heads of drawing; and three

" skellets with three rollers for each head, and the
bosses:four inchés long; as 1 hive before observed s
. and pass four ends through every head ; but two
only at the skellets. The first head of drawing
should draw' full’ one into three, and:the last
head oné' into’ mearly. four and a half, but' the
skelléts must' not draw 1t at all '

' The spindles I wotild recommend: to be four-
teen inches long, and stand five inches and three
quarters above the ‘bolster; and if good twist is
éxpected, thie cops mustbe indde small, butabove
all thlng‘s, let the carridge come out- slow; and
put as ‘ittle twist as possible in- the roving part,
and’ as' much as can'be got'in at the head; as ¥
have before recommendeﬂ for the spinning of
Brazil cotton : -

But it sometlmes happens, that the master
spinner has good machinery, while neither he
nor his carder knows how to use it; and-as I
have suffered -much- frori the ignotance and neg-

i o

P S
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Tigenoe of carders, I shall now give instructions
to enable the master to know when ‘his cotton is
rightly. carded and duwn and' also; w’hen 1t is
over.carded or left short. - .

The cotton should he 50 llght upon the great

: cylmder as that it may be stroked cﬂ' with the

band and a small roller runmng at the front of

it (as I have before recommended) W1ll greatly
assist in keepmg it Ilght

To know when the cattqn is too much or too
' llttle carded take half a .yaxd.of the cardlng‘
from tbe ﬁmsher and shake it well, but gently,
with the hand ; and if it is properly carded it
will stretch out to a yard in length tefore it will
break ; then examine it carefully before the hght
to see if ihe fibres are all in a straight Iongltudr.-
nal direction, and how much the ends of them lap
over each other; which should be nearly half the
length of the staple ; there are some who calcu-
late exactly tipon one half.

Instrugtions how do exunine the roving .and
drawm,,

Brehk oﬁ' two feet in length; and hold it before
the light, (but not in the sun shine) to see whe-
ther it be clouded ornot; and also whether it be
drawn too much or too little: Should it be drawn
too much it;will be cloudy, and. the ends of the
fibtes will scarcely lap over each other ; if under
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-

drawn it will be cloudy, and the fibres will

lap over each other nearly the whole length of
the “staple; the same experiment will shew
whether it is too much or too little drawn.
Should the thread, when spun, have any lit-
tle round hard lumps upon it, or if, when
stripped well between the fingers these should be
raised upon it, the thread will break in some of
those places ; which is a proof that the cotton
is either too much or too little carded. If the
cotton is properly carded and drawn, the thread
will be made stronger by bemg stripped between
the fingers.

Instructions for placmg the rollers, Jor roving,
drawing, stretching, and spinning; and what
- should be the diameter and distance of the rollers
Jrom each other.

The diameter of the front roller for the draw-
ing frames showld be - - - . - . . . 1%inch,

. _The distance from its cenre to the centre of the .
middle roller, - * ® o e o & @ e o @ 1% 1% in.

The diameter of the middle roller, - - - 1inch.

The distance from its centre to the centre qf the
back roller, - - - - . . . = . 2" _1tinch.

Stretching Frame Rollers,

Diameter of the front roller, - - . . . 1% inch.

Distance from its centre to the centre of the -
mlddle toller, =+ s % s " " s s s alfinch

RS
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Diameter of the middle roller,’ - -« - . . jofanin.

Distance from its centre to the cemtre of the
back roller, « - - - - . e« = « =« < 1}inch,

Diameter of the back roller, = - - - . Fofanin.

The front roller should make four revolutions
for the middle roller one ; and the middle roller
gain upon the back roller one in seven, and draw
one foot into four and a half feet ; the back roller
pinion should contain thirty teeth, and that on
the middle, twenty-six teeth. From a change of
cotton, the rollers may want removing 'ong-six.-
teenth of an inch closer or wider according to
the staple of the cotton ; there is no necessity to
alter the steel rollers, for it may be more conve-
niently done by shifting the leather rollers; but
their centres must stand over those of the steel
rollers. . ' .

The Spinning Frame, or Mule Rollers.

. The diamef_er of the front roller must be - 1 inch,

The distance from its centre to the centre of
the middle roller, - . . - . = = - = }ginch,

The diameter of the middle roller - - . 3 inch,

The‘distanc'e from its centre to the centre of
;the blck l'oller, - & o e e 4, *® o = g ,ﬁinch,

The diameter of the back roller, - - < %inch,
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Its pinion should contain thirty teeth ; that
~ for the middle .roller; iwenty-six; the same
as I have before recommended for working' Bra'
zil.cotton. :

If the cotton is carded until it is perfectly
¢lear, and doubled, and drawn till the fibres lie
longitudinally straiglit, and lap about half the
Iength ‘of the staple over each other ; being free
also from clouds, when it leaves the Ytast frame
or head, before it goes 1o the wmdmg block it
will-have arrived at its hlghest state of perfec-
{ion ; and more’ doublfng and drawlng would

rather 1nJure than lmprove it. o
Yy

But to view tbe:rove or coil pmpenPy, it should
be gently untwisted with the fingér,..and “great
care taken that it is not strained ; and.:a small
magnifying glass would greatly assist the eye in
forming a judgment.

Suppose there are six heads of dfawing, (and
less there should not be,) for fine yarn, and three
at the skellets ; and four ends run up at every
head of'drawing, when the ends .or rove have

all passed the heads, they will have been doubled

four thousand and ninety-six times’; and if two
ends are run up at the skellets it will_bave been
doubled eight thousand, one hundred and 'hinety-
two ; and from the skellets it should go in loose

e e e m—
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cans-to anothier: set' of drgwing - frames, which
should contain twenty-four leads, and. bethere
doubled, and. one inch. drawn. into four. and 3
half inches; it will then have been doubled

) nxteen thoteand three hundred and elghty-tfour
tlmes ; afterwards two ends should'be wofind to-
gethier, by which it will be doubled-2gain; making
in all, thirty-two theusandi seven hundred: and
sixty-eight times ; it should then be stretched two
ends- togethier. :

It may appear strange to those who are not
versed in_calculation why twenty-four heads of
drawing ‘should be required to double the pro-
duce of only three heads of skellets. = These three
skellets give six énds, roves, or ribbons; and .
four times this makes twenty-four: the num-
ber of drawing Keads required. The roving of
fibborr must not be drawn at all, at the skfl‘l%f;é,
but, at the drawing frames; and it should be
drawn one inch mto full four and a half as
before observed,

Here then, it is plam, tbat four heads of dravw-
ing will be necessary for one rove or ribbon, and
the frames will have to mun one ¢ighth part
quicker than the skellets, owing to one inch be-
g drawm into four and a half; but if it was
enly drawn onme into four, equal speeds would
serve. M requires great éare to wind two ends
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together, so that neither be strained, nor any part
left single ; the doing of this ehould be commit-
ted to a steady girl, nearly upgrown.

Where fine twist is to be spun upon the best"
principle, the card room should be exceedingly
capacious, that the master carder may have all
the machinery, requisite for the card room, under
hiseye. 'The rove or ribbon should be drawn the
same at the twenty-four heads, as at the stretch-
ing frame. It is probable that some, who are
not experienced in spinning fine cotton twist,
may question the truth of what I am going to_
state.

I will suppose a given quantity of cotton to be
spun into twist of 120 hanks in the pound,
which shall be drawn by six heads, and three
skellets ; and doubled eight thousand one hun-
dred and ninety-two times, as before stated.

I will now suppose an equal quantity of the
same cotton, to be treated exactly as the other,
till it has passed the skellets; but, that after-
wards, it shall go through the said twenty-four
heads, and be doubled, drawn, wound, and
stretched, as before directed ; then let the value
of these two yarns be ascertained, by some intel-
ligent fine muslin maker ; and I dare venture to
 assert that he will make a difference in the value
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of them, of from one shilling, to one shilling and
six-penge in the paund ; for when twist is worth
from twelve to fourteen shillings in the pound,
ashifling is a triffing object to s fine manufactu-
zer, to hawve twist of the first quality. Some fine
spinners deaw their rovings ar ribbon at twice ;
the first time it is drawn rather thick, with the
least possible twist ; but the second ime it is
drawen -very ‘smali, and spun twoe eads together ;
yot I think this a very imperfect way, when com-
pared with drawing it small eaough with the
frames. '

There is risk in every opemtwn mth the
stretching frame, from having the rove strained in
backing off; and mereover, the rove will be
smaller at the bottom than at the top, in the
same manner as the cops are; and if the rove
should, and sometimes it will, fly off at the
spindle point, that part will have too much
{wist, and make the yarn unevemn. It would
reuch assist in making level {wist, if it could be
.drawn small enough at the frames to require no
other operation before it went to the spinaer ;
‘et this T think cannot be accomplished.

. ‘There.is gnother kind of carding engine, which
X lyu;e ngt yet noticed, that some of the large cot-
ton §pmnets in Lancashire makeyse of ; but they
.only spin from 40 to 50 tw;st it bcmg all toggther '
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unfit for fine numbers. The feeding part consists
- of two rollers, from three to three and a half
inches thick ; having iron axles covered with
- wood, and with cards or fillets. They run
- very slow to give the cotton as much work as pos-
sible ; and above these rollers is another small rol-
ler, generally called the licker in, which takes
the cotton from -the feeding rollers, and gives
it to the swift cylinder. Above this roller
some have two, others three rollers, of from four
to five inches diameter, which work against the
swift cylinder ; and afterwards the remainder of
the cylinder is covered with flats. The dof-
fing cylinder runs very slow to give the cotton
the greatest possible quantity of work ; as it is
finished at one operation. :

As there is no weighing of laps, there is a feed-
ing cloth and table to lay them upon, from ten
- to twelve feet long ; .and the cloth ‘is divided by
‘black lines across, or otherwise, as fancy may di-
rect, into three or four equal parts, every part
containing an equal quantity of cotton. If the
feeding cloth is twelve feet long, I should sup-
pose it would be divided into four equal parts,
and every part contain nearly three ounces of cot-
ton; and by the time the cloth is empty there is
another cloth spread over, and rolled up ready
for use. 'There is one advantage which these
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rollers have, and that is, if the cylinder should

not be stripped in due time, the thickness of the
cotton will not be so soon increased; nor will
they cause the cotton to knap so soon, when the
stripping is neglected, as flats would.

But there are many objéctions against work-
ing cotton upon this principle, which far over
balance any trifling advantage that can be deriv--
ed from a carding engine, working too long be-
fore the cotton is injured. It is not possible for
the. carding to be so even in thickness, -as where
there are breakers and finishers; for even with'
these, and the utmost care in-weighing the laps,
it is extremely difficult to keep the carding of an
even thickness ; and if there is any inequality ‘in
it, nothing afterwards can correct it. Besides,
when delicate cottons are worked at one opera-
tion, it is more than the fibres are able to bear
without making them more tender; for breakers
and finishers are necessary to preserve such cot-
ton sound ; and there are other cottons that can-
‘not be worked sufficiently by one operation. Al-
though there are many large spinners, who spin
low numbers of twist from this kind of carding, yet
not one of them, that I know of, spins a first rate
article; for they are greatly inferior to many of
their neighbours, who spin the same numbers from
cotton of less value, and yet make much better
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fwist. Suppose a spinner wanted to work Bow-
dens, or Orleans, upon the best principle; he
¢ould never attain it by this mode of carding.

There is another kind of carding engine, that
has nothing but rollers of a considerable size,
with which Bowdens, Orleans, and West India

cottons are worked ; and dreadful haveck they

make with them. These carding .machines dre
ealled urchins by the workmen; the cottan
standing upon the rollers much like the hair up-
on the back of that animal. But when every
mode of carding has been tried, none is found to
answer like the small bex engine, eiglrt¢en inches
broad ; but especially for delieate cotton. Omns
general evil, however, pervades both spinning and
manufacturing cotton goods, that is, spinning
and making too much in a given time, which will
not admit of the work being done in the best
manner. Much more money might have been
got, in the last five years, if ome third less busi-
ness had been done ; provided it had been done
well. o

Suppose it was intended to introduce machi-
nery for spinning cotton, yarn, worsted, and
flax, upon an extensive scale, into a country not
very conversant with the use of it, 'Fhe first
step, -in order to accomplish so important an eb-
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Jjeet, would be to procure an intelligent person,
who, with a practical knowledge of spinning,
wad well acquainted with the use and construc-
tion of machinery upon the best principle. This
man’s advice and assistance, wouald be useful in
the erection of the buildings required, as well as
the furnishing them with proper muachinery.
From the variety of objects which call for his
attention, we will name him the inspector gene-
~ ral, and appoint subordimate assistants to act
under his direction. - ¥ will be his business to
select a number of young men of ability, who,
having been instructed in the art of spinming,
and the use of machinery, might be distributed
in the different factories.

Ta keep the inspector to his duty, and to ex-
cite the emulation of these young men, I would
recommend ‘ the appointment of a edmmittee,
from among the master spinners, who should
- occasionally attend the examinations of the pupils
hy the inspector, and distribute medals {0 such
of them as should distinguish themselves, by
superior improvement and general good corduct.
I would also recemmend prizes of greater value,
and bearing a proportion to the utility of the
invention for every mew discavery, in the cop-
struction or use of machinery.
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. In addltxon to the young men already men-
tloned I would select double thelr number of
ingenious boys, from 12 to 14 years of age, “two
or three of whom should be placed in each card-
room ; and every carder under whose government
they are placed, rewarded with a medal, if merit-
ted by, their improvement.

- Perbaps it might be worthy the attention of
_government to excite the greatest degree of
emulation, by granting an exemption from per-
sonal services, or even from taxation for life, to
such carder, as should qualify a given number of
such boys, to conduct a card room within a
given time.

These boys should go into the spinning room,
at least, two hours every day, to be instructed
in the art of spinning ; and in a few years, ‘they
would be competent to conduct a cotton factory.
And for the better instruction of these pupils, a
mechanical school should be erected, where all
newly invented machines should be examined, and
tried upon the same scale as intended for use ;
for, trying mechanical powers by a small model,
will be more ‘apt to mislead than to instruct.
This school, and-all the expence attending it,
should be paid by government ; at least, for
six or seven years.
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Some men, no doubt, will object to this plan,
~ and say, that government should never interfere
with trade, any more than with religion; but
this is an erroneous opinion ; for, have not our
government rescued our trade from inevitable
ruin, during the awful struggle we have sus-
tained, by lending the merchants eight or ten
millions sterling at a time, and this repeatedly.
The whole expense of such an institution, would
be nothing, compared wnth that of a smgle
regiment of horse. )

These. pupily, - :inspectors,  and committees,
would so much improve and extend the use of
machinery, and the trade dependent upon it, that
in a short time, millions:sterling. would:be added
to the national stock of wealth. And it is natu-
Tal to suppose that such commitfees would spare
no expense in procuring, first rate mechanics and
engineers from the neighbouring nations where- -
ever they were to be found. -

If these committees acted liberally, they would
greatly promote the spread and knowledge of
cotton spinning, and the use of machinery, by
conversing together, and freely reporting what
improvements they had made in, their works,
instead of pursuing the selfish plan that is too
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generally adopted by persons of this description.
Were any of the governments in Europe, thus te
unite in establishing the wae of machinery, it is
not pessible to conceive what might be efected
by it; s its influence would instantly he cem-
municated to the neighbouring states, like an
electrical spark ; and the happy comsequences
soon spread over the whele civilined wosld.

Want of capital, of credit, and even of machi-
nery, would soon vanish before such united
efforts, like darkness before the rising sun.

But the frequent, and almest unaveidable mis-
fortunes which happem in facteries, discounage
many parents from pending. their .childeon to be
employed in them, and loudly: cali for the esta-
‘blishment of public funds, for the relief and sup-
port of the unfortunste seffoers, to which all
‘masters -of factories shiquid subscmbe libgrally;
and every one employed, sheuld ocontribute 2
small sum in proportion to his earnings, te he
paid when his wages were received. 'This
subsoriptien should not be solely -applied to the
support of those that wese casimed, but of any
that might for a shert timede udmpaned apd
unable to work. '

On this plam, every cotton factory would be
converted into a sick club, and support its own

i —r o e
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nembers; which would remove that odious charge
brought against them, that they are good for
nothing, but to people the poorhouse. ’

And to give facility to the improvement and
éxtension of machinery, government should sub-
scribe liberally and assist in establishing funds
for this purpose. It is meritorious to provide
for the wounded soldier, who has bled in his
country’s defence; and would it not be equally
s0, to provide for the industrious and ingenious
mechanic, by whose talents, commerce has been

" improved, trade extended, and national wealth

’ increased.

'The feeling mind revolts at the idea of an use-
ful and industrious, but unfortunate mechanic,
who lhas spent the prime of his life, in the im-
provement of the various arts of his country,
being rendered unable to provide for himself, or
his family, and having no asylum, but the
poorhouse. Surely it is reasonable, that these
men should be made as independent, as the de-

- fenders of their country ; and were this the case,

commerce, spinning, and manufactories, would
soon become, not only the support of the reve-
nue; but the pride and glory of the state. It
would then be considered no more a disgrace to
educate'a son in a factory, than a young gentle-
man in the college, folr the army, or navy.
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And for the better instruction of youth in such
factories, a sunday school should be erected, at
or near them. What a pleasing picture would a
commercial county present, if factories were
- conducted upon such a plan ; and how effectually
~ would it silence those unfounded charges, which
land-owners have brought against them, of
being burthensome to the parish.

I have before recommended a liberal conduct
to the spinners in communicating ene with ane-
ther; and what I am going te relate, will shew
the sad effects that may be produced for want
of 1t :

In the spring of 1810, trade became brisk, and
the Manchester spinners demanded a most un-
reasonable advance in wages ; and turned out, as
it is called, om that account. When some ar-
rangements were made with them, and part of
them were got to work again ; it is said (and I
believe with truth) that the master spinners, in
Manchester, encomraged, the labousing country -
spinners, for. from tem.to. twelve miles round
the tewn, te insist upon the same wages as were
given in Manchester ; alleging, that .otherwise
they could not meet them upon equal terms in
the markat. ‘
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« 'This assertion was incorrect and unjust; for
if the country spinners must give the same wages
as those in Manchester, how .are they to pay for
carriage, postage, travelling expenses, and vari-
ous other things > besides, the country spinners
had an advantage over those of Manchester, of
from 3s to 4s per week in the wages of their
piecers; but all this availed nothing, the Man-
chester prices they would have ; and accordingly
turned out for them. In consequence of which,
from sixty to seventy factories were instantly shut
_ up; the greatest part of which remained shut
- up from six to eight months

If the labouring country spinners could have
gained theip end, as soon as they were got to
work, the Manchester spinners were to turn out

for a further advance of wages ; and those of the
country in their turn were to support them. These
that were out of employment, received from 12,
15, 18, to 24s per week, from the Manchester
spinners, and those in Scotland. .

‘On September follomng, an awful change
fook place in trade for the worse, and wages sunk
prodigiously ; the master spinners in Manchester
were the ﬁrst to lower wages.

The club, wluch the spinners had fmmed on
thls accasion, was 1mmed1ately dissolved ; and
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all the stamped parchments by which they were
bound, were committed to the flames. The mo-
ney paid by the working spinners, in this:short
period, was upwards of £18,000, according te
information which I received from one of the
committee, who had been employed in dxsbursmg |
the money.

The loss to the owners of the factories that
were shut up, on a moderate estimate, could not
be less than £80,000, and the loss in wages to
the spinners out of employment, would exceed
£50,000; which added to £18,000 paid, made
a loss of £148,000 Now all this loss, the riot-
ing and drunkenness, the poverty and distress
that followed, would, in all probgbility, have
~ been prevented, if an amicable meéﬁng of the
town and country spinners had, at that time,
taken place. For, if the master spinners had
refused to advance the wages, the spinneis must,
in a short time, have complied; as they could
not have got employment elsewhere; and if the
master spinners had agreed upon an advance,
" they must have accepted it, though much les
than their demapd

If the masters in any trade, would occasion-
ally meet, and preserve a good understanding
among themselves, it would mare effectually
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crush these combinations among-their workmen,
which are alike injurious to both sides, than a
thousand acts of parliament. '

A most mischievous combination took place
in Yorkshire, a few years ago, among the shear-
men or croppers, which spent from £8000 to
£9000, in opposing the merchants and manu-
facturers in getting an act to repeal a pum-
ber of old acts of parliament, which pro-
hibited the use of gig mills, or any other
machine for raising or shearing cloth. At length
the merchants.obtained an act for working the
said machinery; and when a considerable quan-
tity of shearing frames were set to work, the
shearmen went in the night, and broke all they
could meet with.

It was at this time that Mr.Horsfall, arespecta-
ble merchant, who had many of these machines
at work, was shot, on his return from market, near
- Huddersfield ; and the three murderers, and four-
teen shearmen, fell a sacrifice to the injured laws
of the country. Such are the dreadful effects of
combinations !

I will now suppose: cotton spinning intended
to be established in a country where the people
are entire strangers to it, but where provisions
and labour are exceedingly cheap. The first and
most important question would be, what kind of
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machinery would best suit sucha people; and
by what power should it be worked ? My opi-
nion is, that the most simple, the least expensive,
and most useful, would be that which is worked
by the hand; except, that in some instances,

the carding might be performed by a horse. -
This is the way it first began in this country, and

continued for some years ; but when the demand
for goods increased, the power of water, and
afterwards that of steam were applied.

A stout man would work a carding engine,
eighteen inches broad and two feet in diameter ;
which would work equally as well a4 if three feet
in diameter ; the doffing cylinder might be made
in the same proportion. Iflight spinning wheels

were made to contain from 70 to 80 spindles each, -

a man would work one of them at a moderate
speed ; there being a thousand instances in the
kingdom, where jenny spinners and twisters of
cotton yarn for warps work more spindles than
these. ' '

A horse would find employment for four spin+
ners, and a room, six yards square, would be suf-
ficient for the card room; another room, con-
taining 60 yards, would be sufficient for the
wheels. Here would be a factory large enough
to employ a moderate family, and three or four

)
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additional hands; and how much bettér would
it be for the children, tobe employed under their
parents than in a large factory, asthey would be
in no danger of contracting bad habits; and at
how much less expense would they be maintained
by eating with the family, than having their
provisions carried to a factory.

The simplicity of cotton spinning, upon such
a plan as this, would be much the same as that
of the woollen manufactory before machinery was
introduced; when the labouring class had ten
times the happiness, in the pursuit of their busi-

ness, they have ever enjoyed since ; and moreover,

the daughter, by this plan, would have an oppor-
tunity of receiving, from her mother, the educa-
tion necessary to prepare her for being a ‘wife, a
mother, .and a nurse. :

The capital required for an individual to begin

the spinning of cotten, would be trifling, com-

pared with what is necessary for the present
system upon the smallest scale ; and it is much

better to have capital divided, than to have sq

much wealth in the hands of an individual.

It probably will be said, that if cotton spinning
was conducted upon this principle, goods would
be made so dear, that they would have no chance
in the: European market ; but this is a wreng
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“eonclusion, for are not all the cotton goods, ma-
nufactured in the East Indies, spun in single
threads; and yet, there is no power in Europe
that can make goods any thing nearly so cheap,

~ as the reader may see, by attending to what the
East India Company did in 1787,

Perhaps it will be said, that individual fami-
lies cannot manufacture goods so well as they are
made in large factories; but experience proves
the contrary, for small manufacturers frequently
make the finest goods, of every description. And
there is little doubt, but there were finer goods
manufactured in the East two thousand years

“ago, than were ever made in Europe, or probably
ever will be. ,

If we turn our eyes to Russia, we shall find
that all her cloths are spun by the finger in sin-
gle threads ; and though many of our flax spin-
ners have attempted to drive them from our
markets, they have all given up the contest, and
declare it to be 1mposslble :

, Now if these two mnghty empires can supply
their own wants and those-of their ‘neighhours,
among whom spinning by machinery is arrived
at a high state of perfection, where the power of
steam may be had to any extent ; and who, with



65

‘all these advantages, are mot able to contend
with the single thread spinner ; what would be
their situation if hand machinery were established
in those two great empires, where any man,
‘with a trifling capital, might convert his little
‘cot’ mto a spmnmg factory.:

~ When I first determined to write a treatise
‘upon cotton spinning, my intention was to make
it very short, but the subject has swelled in my
hands far beyond what ¥ intended ; and to keep
it within moderate bounds, I have suppressed a
considerable portion, lest I should trespass too
‘much upon the patience of my readers

In treating upon the nature and use of cotton
spinning, a man can never want materials ; for
the subject is so copious and diversified, that he
will find it more difficult to restrain his - pen than
employ it. And it must be admitted, that the
subject is very amusing to the mind, and of un-
speakable advantage to society. But I must beg
leave to digress.

If a stranger, unacquainted with machinery,
was shewn through some of our large spinning

and weaving factorics, with all their multiplied

and complicated movements, the beauty, regula-
rity, ‘and exactness of all their motions, and the

vast number of people employed ; "and was in-
5
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, formed of the immense capital required to erect
and conduct them, he would be filled with sur-
prize, and conclude, that the effects produced
by spinning and manufacturing, must far exceed
any thing of the kind ever seen or heard of in
the world before. But how much more would
the surprize of this stranger be excited, if, when
he left these factories, he could step into an
eastern cottage, and see a simple maid at work,
with her wheel, spindle, distaff, and fly, pro-
ducing effects, which, for beauty, elegance,
richness of colour, and fineness of texture, as
far exceed any thing we can boast of, as the
grandeur of the starry heavens exceeds the hum-
ble furniture of a shepherd’s hut.

And would not his surprize be still much more
increased, when he was informed, that the goods
manufactured by this simple machine, embel-
lished and decorated Solomon’s palaces, and have
remained (as far as we know)unrivalled for near-
ly three thousand years ; and that throughall the
revolutions of time, neither the sap of years, nor
the hands of violence, have in the least diminished
their excellencies, which still remain unimpair-
ed. The utility of this machine, and: that of
the potter’s wheel;, equally simple, though not
quite so useful, are doubtless the most ancient
machinery in the world, and have been a thou-



67

sand times more beneficial to society than all
Newton’s science, and the more refined philoso-

phy of the day.

- But-to retarn. After I had explained the na-
ture of carding, roving, drawing and spinning,
I'bad‘intended to have investigated the machinery
employed in it,: shewn the many .imperfections
with which it abounds, and: given instructions
kow every movement should' be made, and the
diameter and number of teeth.each wheel should
contain;, but this would have led to a more ex-’
tensive investigation than at present I am pre-
pared to undertake; I hope, however, shortly,
to have it in my power to enter upon that

- subject.

At tBe same time, I could wuh to give
some information respectmg the make and.
speed of water wheels, and the application of
water upon them, which at present is not
well understood. For the last twcnty years,’
gentlemen have gone through the nation, giv-
ing lectures upon the apphcatlon of water, and
also upon mechanics, philosophy, astronomy, &e.
who haye exhibited small models of water wheels
“and steam engines, by vglnch they have pretended
to shew the best mode of applying the powers of
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those two great agents of nature. By these pal-
try models and the rcpresentatlons given of them,
the public have been greatly misled; and large
‘sums of money been expended to no purpose in-
. making water wheelsafter such imperfect models.

I know.of a.number of good water wheels,
Jjudiciously constructed, well speeded, and the wa-
ter systemically applied, that some of these inge-~
nious gentlemen have persuaded their owners
were unfit for use, because, in their opinion,
they moved too quick, and consumed too much:
water ; which they were prevailed upen to reject,
and make others according to their models.

One of my. friends was sometime ago induced
to take out one of his best water wheels, (which
worked his scribbling machinery) in expectation
of having it replaced by another, upon a much
better prmclpIe, which, unfortunately for him, .
possessed so little power as to compel him to re-
ject it, and immediately to substitute a wheel,
slmllar to that which had been taken out. This
expense my friend told me, amounted to up-
wards of four hundred pounds, and added, I have
paid dear for my mechanical knowledge, but it
will serve me for life, and I hope, the rest of my
family. Another of my friends had one of these
extraordxnary wh;ecls, whlcl; was to do cvery
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. thing, but work miracles; ‘when he had tried
it not more than two days, such was his vexation
and disappointment, that heinstantly ordered it to
be taken in pieces ; this wheel cost nearly four hun-
dred pounds. A third person had two water wheels
made upon -this. improper plan; in a:very little
txme but the'y were- unmade in much less

- These arethe sad eﬁ’ects uf represenimg me-
chanical power by suiall models ; for, 'as I have
before obsé#ved, there is no judging of the merit
of any design unless ‘the:model is as ]a'r'ge as the
machme !t represenﬁs is mtended to be :

!!

It may"be asked -what need is there fov intro-
ducmg machinery into a country, that can manu-
facture goods, spun in single threads; cheaper
than we can, with all our multiplied machinery.
There is the same reason for the peoplé in. Rus-
sia and the East Indies having machinery to sup-
ply their wants, cheaper than they do now, as
there was for us to- apply it nearly fifty years ago,
when wages, provxslons, ‘and the raw material
were scarcely one third the price théy arc now.
It should be the first consideration of every
government to supply the wants of the subject
in the cheapest possible manner, and the surplus,
if any, may be sold or bartered as may be most
conveniént. ~ -
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As the East India trade is now threwn opu,
it is for the imterest of that people to bring their
goods into the Européan market, as cheap as
they can ; and no doubt, with good hand ma-
chinery, they may make them fifty per cent cheap-
than they now do; but I am far from thinking
~ that the quality of them will be improved by it,
And notwithstanding Russia can make her cloths,
spun in single threads, much cheaper than we
can, yet, with the ase of good hand machinery,
she may make them' frem fifty to sixty per eent
cheaper than she is meking them at preseat. All
~ countries that are strangers to the use of machi-
nery, ought to begin with hand machinery, and af-
terwards, may apply the power of water; but it
would be for the benefit of the subject, if govern-
ment restrained them from building large facto-
rics, as small ones, on. all accouats, are much
more ellgtble

. Suppose a country, almost destltute of water-
falls, powerful mills may, notw1thstandmg, be
exected . upon a great number of rivers where
there are no apparent fai]s, and a great deal of
eorn. is ground upon many of them. Th.ese would
work small factorms very well.

I have before remarked, that ‘machinery will
soon become general, in all the civilized world,
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and the sooner the better : and recent evénts
shew that an enlightened peéple, unacquainted
with the use of it, will much seoner make them:
selves master of it, than bigots are apt to think; or
willing to allow ;—witness America. The cotton
spinners here would neverallow that the people i
America were fit for any thing but the plough
tail, not having either ability or inelination to be-
come cotton spinmers and manufeetusers; it
being their province to cultivate the ground,
- and ours to clothe them, But wheevér will
carefully read the late resolutions of the cotton
spinners and manufacturers of Manchester, which
have been presented to parliament, upoa the
state of the cotton trade, must admit that the
people in America are neither wanting in ability;
inclination, nor application; otherwise, how
could they, in so short a time, have erected build-
ings, and set to work one hundred thousand
cotton spindles ; and if they could do all this,
when involved in a most ruinous war, what will
they not do in time of peace ;. and theirimprove-
“ments in the manufacturing of woellen goods
aré not inferior to those in cottons. It has been
a great misfortane to this country that our:spin-
ners and manufacturers would net allow any peo-
- ple to be capable of meeting them in the foreign
market, till now, when they find themselvesnearly
driven out of it. '
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‘America is now, and has been for some time,
supplying Russia with low numbers. of cotton
twist, thirty per cent cheaper than we.can serve
them ; this is stated by a Russian merchant, just
arrived from that country ; and if they can do
this now, they will probably, three or four years
hence, spin any numbers, as tvell as we can.
The spinners in Lancashire have assigned another
reason why spinning and manufacturing cannot
thrive there, and that is, the high wages: that are
given for cultivating the ground, so that bands
cannot be had ; and yet, with these high wages,
we find them selling cotton yarn much lower
than we can, in a_market that is more remate
from them than from us; and is not this a proof
how little we have known what has been doing
‘in. America, and will it not equally apply to
France? Could any thinking man believe, that
America would continue an idle spectator, and
see the produce of her soil, sent three thousand
miles, to be manufactured. in a foreign country,
and then conveyed back again to them; but
more especially, as a number of her merchants
have lonig resided in this country, and were see-
ing and hearing all that was:said -and done, in
~ both the cotton and woollen business?® .. -

" OBSERVATIONS
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L

OBSERIVJJTIOJVS

 CANALs, RESERVOIRS '
! S
© ‘ L
Ir s generally allowed by those who a are con-
versant in canals, that there have been nearly
. ﬂurty millions sterling expended upon those that
have been projected within the last twenty-ﬁve
years After such an immense expendlture, and
the sacrifice of so much land in making them,
thé® public had a right to expect, that .com-
merce and agriculiure should hawe been served
in the best manner ; but the fact is the contrary; -
for at the time when the assistance of canals ia
most wanted, many of them are little better then
0 many dry ditches... While the saine want of
water has compelled. the. proprietors of. othésss
after the expenditure of immense: suma, to comi
vert them into railways; and yet the-most popu~
lar canal engineers in the kmgdom, after having
surveyed and resurveyed them, have assured the

commlttee that they might be amply supphed
with’ water ' :

In: the folbawmg pageb I.shall mvesttgate the
causp, or eauses, of the public disappointment

and private loss arising from this source. -
L
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If the average of profit and loss, of all the
canals that have been projected and executed

within the last twenty-five years, were accurately

taken, I am inclined to believe, that the balance
would be found greatly against them; a fruth
that is readily admitted by some of the engineers
themselves, but quaIiﬁed with the observation,
that, if the subscribers are losers, the public are
great gainers, and therefore no one has a right
to complam This argument, though popular,
is, in my opmloxyl fallacious, and proves how
pa.rtml]y they have exammed the subject.

- .Suppose one hundred- subscribers to a canal
should lose mere in the ‘interest of their money
sunk, than any saving which the public derives
from carrying upon it, ‘such canal is, in the

. strictest sense of the word, -a public loss, because

the'subscribers are a part of the body politic,
and if one part of it loses more, in any specu-
lation, than the remaining part gams, such
scheme, is a pubhc loss.

There are many canals, Thowever, of gréat
public utility, and very proﬁtable to the subscri-
bers, and wherever there is a prospect that this
will be the case, such lines of canal ought to be
encouraged, but not otherwise; for when the
subscriber is a loser, the land—owner wdl fre-
quently be so too.

. R B e e——
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To know the real cause why canals are so much
in want of water in summer, is of the utmost
importance, and the question, how it comes to
pass, that the estimates, in general, have scarcely
"been sufficient to finish half the works, calls for
the strictest examination; in order that these
great evils may hereafter be avoided, and eanal
- committees not be so much imposed upon, by false
reports and estimates, as they have been.

It would therefore be of unspeakable advan-
tage, if the committee, when they enter upen
their office, were better informed than they
usually are, as to the execution of the works,
and particularly as to the designing, placing,
and executing of the lockss upon which depends
~ the future prosperity of the undertaking, and
where a general error cannot be corrected. They
should also be furnished with a perfect model of
every part of the works before they are begun, by
which means they would be able to  detect any
errors which the engineer or the overlookers may
commit, and have them corrected in time.

- To accomplish so desirable an end, and to
furnish to the committees such a portion of know-
ledge, when they enter upon the undertaking,
as will enable them to cenduct the works with
ease to themselves, and advanlage to the sub-
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scribers and the public, is the only object I have
in view in these observations. .

But though I am ready to admit, that there
have been canals designed and executed within
~ twenty years, that all the ingenuity of man could
never make beneficial to the subscribers, (having
been designed in defiance of nature, and under
difficulties and obstacles which rendered them
' 'unworthy of being executed,) notwithstanding it
is a fact, that many canals that are completed,
and others that are executing, will probably never
pay five per cent to the subscribers; yet, there
" was nothing in the line to produce this dreadful
effect, ner is the country, through which they pass, -
destitute of mines, minerals, and manufacteries,
sufficient to supply them with tonnage, but the
principal cause of their failure, has been the want
of skill in the executien of them.

Many of these canals, which have a summit level,
~and lock down at both ends, and some which lock
down only one way, consume from twenty-five
to forty-five, and some as much as sixty tons of
lockage water, when the vessels return empty, in
carrying one ton of gooeds; but where they are
freighted both ways, in many instances, the con-
* sumption does not exceed from thirty-five to forty-
five tons ; whereas, not more than from twenty
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to twenty-one tons should be expended in ear-
rying one ton of goods the whole length of the
line, which may be from thirty to forty miles.

It is difficult to say, whether the estimates of
canal engineers for supplying them with water,
or their estimates for executing, are the more
erroneous. When the Rochdale canal bill was
in a committee of the house of commons, Mr.
Jessop and Mr. Rennie stated as a fact, that

a reservoir of sixty statute acres, average depth
 fifteen feet, would amply supply that canal with
water, or almost any other canal; and that .
the promoters of this scheme might be fully sa« .
tisfied of this, Mr. R. said he had a plan for
building canal locks, by which one half of the
lockage water would be saved ; but Inever heard

he had favoured his employers with it.

For the information of the public, but parti-
cularly for those who may be hereafter engaged
in making canals, that are to be principally sup-
plied with water from reservoirs, I will give the
‘admeasurement and the contents of each veser-
voir, that are made, or are now making, fer
- supplying the said canal with water.

TOXS.
The Homngworth Reservoir is 130 statute acres,
average depth 10 feet, and contains - . - - 1,573, 000

Thé Blackstonedge Reservoir is 50.statute acres,
average depth 15 feet, and containg « « « « 907,500

/ .
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White-holme Reservair: is* 92 statute acres, -
average depth 13 feet, and contains - « = - « ,447,160

Chelburn Reservoir is 16 statute acres, average
depth 15 feet, and centzias « - « « = w <"« « 290,400

Light-hazzles Reservoir is 30 statute acres,

-ayerage depth 6 feet, and contains - - - - - ~ 217,800
o , 4,435,860

and in times of excess, water runs into the canal
at various places on:the line, where no guages
are fixed, 'which I have no doubt, is more than
equal to the Chelburn reservoir.

There have been nearly two hundred statute -
acres of reservoirs finished for some years, ‘and in
a few years, there will be one hundred and twenty-
two more acres of reservoirs, making in all three
hundred and eighteen acres.

This canal is thirty-three miles long, and has
ninety-two locks, (the rise on the east side the
summit being three hundred and fifty-eight feet,
and the fall on the west side five hundred and
twenty-one feet) nearly all ten feet rise, and the
number of acres of reservoirs, when the whole
are compleated, will far exceed any thing in this

~ kingdom.

The two said engineers were equally deficient in
their calculations for the quantity of downfal -
water that mlght be drained from a giyen quan-

‘tity of common. o
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Part of the water in the Hollinworth reservoir
is lifted by steam from sixty-five to seventy-feet,
and conveyed in a channél nearly four miles into
the summit level, some of which must be lost in
its passage to the canal. The water from the
reservoir on Blackstonedge, and from that at
White-holme, has to descend more than six
hundred -feet before it reaches the summit level,
being a distance of full two miles,' and therefore
cannot all reach the canal..‘The whole length of
these channels, including the catch-water drains,
is full seventeen miles. :

'There are few commons in the kingdom, from
which so much dowafal water may be collected ;
as the, highest part of Blackstonedge, . being
elevated nearly fifteen hundred feet above the
level of the sea, the. clouds frequently. break
in passing over it, and the surface principally
consisting of black peat turf, of close texture,
‘holds water surprisingly well. .

‘Those commons that consist of loose sand and
- gravel, afford little downfal water, for it will
be nearly all absorbed and dried up. And but a
small quantity of downfal ‘water can be collected
from inclosed lands, for the grass land retains
the greater part of it, and that under the plough
will gearly absorb the whole. :The average
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* depth of rain that has fallen upon' Blackston-
edge for the last four. years, I am informed,
is nearly thirty-six inches, yet mot more than
about one-third of it can be got into the canal,
thaugh the reservoirs hold exceedingjy well; the
remainder is lost in leakage, soakage, and eva-
poration, &c.  And with all the care that can
- be taken to keep the catch-water draiss open,
the reservoirs canngt be. filled more than twice
in the year, . When the reservairs are all finished,
they will contain-a. qtganmy of watex. eqml to
4,435,860 tons.

- Admitting that ten ‘vessels per day pass the
whole length of the line, each carrying thirty-five
tons, or a tonnage on various parts of it equal
to this, which would be three hundred and fifty
tons per day, and allowing two hundred and forty
days.in the year to mavigate 'The amount of
this supposed tonnage is 84,000 tons per annum ;
but I think it is rather over rated, for in the first
place, there is not that number of vessels navi-
gated per day, and in the second place, ‘they do
not avemge more than &) tons burthen

The reservairs will be ﬁlled tmce in the ‘-yeér,
and will give 8,871,720 tons of water in that
period. If 8,871,720 be divided by 84,000, the
amourt of the supposed tomnage, the produet

SR N S S
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witl be nedrly. 106 tdns of water for every tom
of goods supposed to be navigated on $he line in
one year. When the reservoirs are finished, they
wilF contain: nearly 26,170¥ loeks full of water,
when twice filled; and if these are divided by
2,400, the number of vessels suppesed to bé
freighted in one year, the product will be nearly
11 locks full of water for every vessel supposed
~ to be navigated on the lme

A loek chamber is 81 fe\et 6 mchet ibng,
15 feet wide, and 10 feet rise, and ocontains
12,235 cubic féet, eqmal to 339% tons of water ;
but as somé of the Jocks are 9 fdet .rise, %
will call it ouly 389 tons. Two leeks full of
water are requived to pass the summit, and
thiee more: skrou1lll deratlosed for leakage, soak-
age; evwporation; and the rums' from the lock
gtmes, clowghs, banks;- &ec.. T -

If the average of the tonnag}e for the vessels
be taken at thirty-fivetons, nearly nineand two-
thirds of a ton, (but I will call it only nine and a
ba}f tons) of lockage water will be, requlred for
every. ton.of goods that ascends the summit, and
theisame quantity. will. be_spent . in. descendmg'
from it, and three more, as hefore. 5tatcd ;. these
- multiplied: by nine and'a half,. the product Will,
. be forty-cight and a half; but as many lime and
M
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" coal vessels return empty, I will allow fifty tons
"of water for every ton of goods navigated upon
the line, which supposes all the works in com-
plete repair; for if they are not, there is no
telling what may be required ; but the reservoirs
will hold more than double this quantity,

Itis a painful reflection, that canals should
have ‘been so badly designed and executed, as to
require more weight of water to navigate one
single ton of goeds, than the whole weight of
the tonnage .the vessel. contains, but in some
instances: nearly twice this, as I shall hereafter
shew ; - and does not this loudly call for improve-
ment’ in the designing and executing of a canal,
a 'business in which all the civilized: world is
greatly ‘interested? If what I have-said, and
may say, -on:this subject, was not capable of
mathematical demonstration, I think no one
would believe me. ' '

After T have a]lowed five locks full of water
for every vessel that passes the summit, there
still should: remain cons1derably more than this
quantxty in ‘the reservoirs undtsposed -of by any
statement I have given, and yet, 'this canal is
short of water in summer. If five locks full of
water are sufficient to navigate a vessel from one
end of the line to the other, including all the
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other waste, itisa question of great moment, to
know what becemes of the remaining part, which
is more than half the whole quantity the reser-
" voirs contain. How is so vast a consumption of
water to be accounted for >

The reservoirs cover 318 statute acres, and in
~ the summer months sink oneinch per day, when
the cocks are shut close, and yet I think no re-
servoirs are' more water tight than they are.
But I will only estimate upon the reservoirs
wasting half an inch per day, and confine it to
those on Blackstonedge, as that at Holling-
worth gives a certain quantity of water constant-
ly to the mill owners, which makes it difficult to
ascertain how much it wastes by evaporation, &c.
The reservoirs on Blackstonedge cover 188 sta-
‘tute acres, half an inch on the surface of which,
when full, amounts to 577,170 cubic feet, and is
.equal to forty-seven locks full of water per day;
‘this evaporation will account for the surplus
-within nine locks full, when the canal has had the
-quantity. of water T estimated upon; anda consi-
derable part of these nine locks full is wasted, in .
conveying the water from the reservoirs to the
" - canal or summit level. If it be admitted, that
these reservoirs lose half an inch per-day in dry
seasons, by leakage, soakage and evaporation,
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it is more thaa should supply the canal the whole
length of the line, and I have me-doubt of there
being nearly thjs loss.

This affords an useful lesson to canal subseri-
bers, to be cautious how they undertake to supply
a canal with water from reservoirs ; but particu-
larly so, if the rise and fall on the line is great,
and the ground, through which it has to pass,
unfavourable to a canal.

~ The reservoirs on Blackstonedge when filled,
will contain 2,862,860 tons of water ; but as they
are twice filled in the year, the whole quantity -
will be equal to 5,725,720 tons of water ; and the
. extent of the commons from which it is drained,
2204 statute acres, which gives full 3,045 tons
per acre. '

Admitting that 36 inches in depth of rain fall
" in one year, upon that part of the commons that
is drained into the reserveirs, it is equal to
8,000,520 tons of water, and yet no more than |
3,725,720 tons of water can be collected into the
reservoirs ; which plainly proves, that netwith-
standing the close texture of the soil, little more
than one-third of the rain that falls upon them
can be got into the symmit level ; and were these -
commons cultivated, I do net think that more
than one-sixth part of the rain, that would fall
upon them, could be drained off,

\
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* 'The last year 96 inches in depth of rain fell in
Manchester, and 20 inches of them were wasted
by evaporation. 'This statementshews the amaz-
ing quantity of water necessary to be collected
for the supply of a canal, that has its dependence
upon reservoirs, and how difficult it is to meet
with situations sufficient for the purpose, and also
the necessity of making them as deep as pos-
sible with safety; for the evaporation will be
nearly the same, whether they are made deep or
shallow. It also proves the necessity of making
canals with six feet depth of water instead of
five ; for much less will be spent in navigating a
~ glven quantity of tonnage upon a canal with the
former depth, than with the latter. '

Buat notwithst:tnding the large quanti.ty of
water used by this canal, and the ample pmvnslon
which the present reservoirs will furnish when
completed for a considerable increase of carriage,
it is very satisfactory to know, that much more
may be had, if required; and that the tonnage
may be greatly increased, will appear from the
following statement :—

If a railway was made to communicate with
the Leeds and Liverpool canal a mile above
Burnley, the distance from thence to the lime
rvock at Raimhall by canal is 12 miiles, and

)
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from the place of communication to Todmorden
is 9 miles, where lime may be delivered at 14s.
per ton; admitting it to be carried on the rail-
way at 7d. per ton, per mile.

From Brotherton (which principally supplies
"Todmorden valley with lime) to Sowerby wharf,
is 42 miles, and from thence to Todmorden 10
miles, making in all 52 miles. From this it is
plain, that the lime from the said rock, will not
only supply Todmorden valley, but also Halifax
and its vicinity ; as the distance from the said
rock to Halifax is only about 33 miles, whilst
that from Brotherton, including 2 miles of land
carriage from Salter Hebble wharf, is 42 miles.

From Rainhall to Todmorden is oaly 21 miles,
and from thence to Rochdale 10 miles ; being 22
miles by water, and 9 by the supposed railway,
making in all 31 miles. From the lime rock, in
the Peak Forest, to the head of that canal, is
full 6 miles of railway ; from thence to Ashton,
14 miles; from Ashton to Manchester, 8 miles ;
‘and from thence to Rochdale, by that canal, 12
miles, making in all 40 miles ; which is 9 miles
in favour of the lime from Rainhall rock in the
Rochdale market.

" The Peak Forest lime, that goes generally to
‘Bury and its vicinity, I understand, is taken off
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the canal at Manchester ; but when the supposed
railway is made, it will be afterwards. supplied
with lime from the said rock, by way of Todmor-

den and Rochdale, cheaper than from any other
place, in either Lancashire or Yorkshire.

Perhaps it will be said, that lime may be
brought from Enfield Common to Bury, as
cheap as by way of Todmorden; but this is a

- mistake, From the said lime rock to Enfield
by the canal is nearly 24 miles ; and from thence
to Bury by land is full 14 miles; making in all
38 miles. I have before stated, that the distance
from the said lime rock by way of Todmerden to
Rochdale is 31 miles; and from thence to Bury
6 miles, making in all 37 miles.

But in coniing from Enfield to Bury, there is
an ascent from Ackrington to Baxindale, as
quick and nearly as long as the ascent on the

- North West side of Blackstonedge ; and there is
‘another long and quick -ascent leading into
Haslingden ; but any rise in the road from Roch-
dale to Buryis easy ; for two horses would draw
more from Rochdale to Bury, than three from’
Enfield to Bury; and moreover the tolls fronr
Enficld to Bury, are threetimes as much as fromr
Rochdale to Bury. The length of land-carriage.
for the lime by way of Todmorden to Bury is:
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nearly the: same as that frorw Enfield; but then
two-thirds of it will be by the suppesed railway
which makes it impossible for the lime from
Enfield to meet that by way of Todmerden in
the Bury masket.

From an impartial survey of the country, I
am of opinien, -that the lime from the said rock,
Brought on a riilway as befgre stated, will' sup-
ply nearly 90'square miles, much cheaper than it
ean be had frem any other place ; and before the
railway has Bbeen worked only two years, I think
it will give one-third more tonnage to the Roch-
dale eanal, than was ever yet carried’ upon it.
The proposed railway wilk pass: near a stome
quarry, in which geod slete-flags; sish-stones;
wall-stones, and stones almost for every purpose
are got; but the distance from Fodimorden being:
9 mifes, its utility to the public is nearly IOst‘ tbr
want of a road.

From. HalifaxaldeMrby wharf gIt'at' quan~-
tities of oats, beans, flour, potatees,. and various
other artioles of consumption, intended for Burn-
ley and its vicinity, will go upon. the proposed
ailway, in cowered waggoms, in which goods
may be: carzied as:dry as:in a stage coach. - Fhat
-goods:may go divect. for Burnley, it weuld ra-
guirea liraach-of neasly a milelong; but the best
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line for-for the main railway. would be direct
from Burnley, and through Mr. Townley’s park
which .would make it rather shorter, and less
expensive ; and the lime in that case would be
taken off at Burnley. A railway passing through
that gentleman’s estate would be of great.advan-
' tage, in opening to him a new market for that
~ immense field of good coal, which lies therein ;
and were it judiciously laid Todmorden would,
ina few years, be equal to a small town, and
have a regular market.

Wakefield is a great corn market from wlnch
Burnley and its vicinity are principally sup-
plied: the Leeds market ‘being much inferior
with respect to grain. From Wakefield to Tod-
morden by water-is 32 miles, and from Tod-
morden to Burnley 9 miles; 'making in all 41
miles. From Leeds to Burnley, by the Leeds
. and Liverpool canal, is nearly 54 miles. :

If this railway was executed, a vast quahtity

" of minerals and merchandise would pass upon it ;
and from the great expense of _keeping horses,
and trayelling in stage coaches, people would
travel in waggons upon it, as they do in many
other places. - By this conveyance that great
field of coal at and near Holmes Chapel would
be opened ; and I think the capital sunk in mak-
N , .
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g this sailwey would pay three times the inte-
rest of an equal quantity of capital, sunk in
making the Rochdalecanal, This railway would
be very bengficial also te the subscribers of the
Keeds and Liverpool canal, by increasing the ton-
nage upoa it.

~ T now appeal to. the proprictors of these two
canals, who are greatly interested in making this
railway, and to an impartial public, who will be
much benefited by it, whether such a plan is
not worthy of being executed. |

OBSERVATIONS

TREC LEEDS AND LIVERMOOL OCAWAL,
L ] .

The idea of this canal was first suggested by
the late Mr. John Hustler, of Bradford, and
ably supported by his friends with a liberal sub-
scription. ‘The principal design was to open 4
communication between the ports of Hull and
Liverpool, in one bottom, and thereby to avoid
the injury and inconvenience attending trans-
shipping ; but in this ke was mach disappointed,
for when the line was finished to Skipton it was

}mnd that vessels built to navigate in the tide
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way were unfit for inland eanals, in almost every
fespect, but particularly in their length, . which
subjected all the vessels coming from Hull fex
the interior {o be unloaded at Leeds. It than
- appeared, that a narrow candl was much better
csleulated for the country thrdughwhiuh 1t had
to pass o

: Tlns canal When ﬁmshed wﬂl be l3l miles
long, and i is rather. swgular, that the rise and
fall uponm it is the same, as that on the Roch—

dale canal wnthln one lock

B 3
In order that thls canal should have command-

cd the thoroughfare trade between the two said
ports, three things were ne(;;ssary —

First. It should have been made as short as
‘possible, and all communications with the feigh-
bouring towns made by collateral heancles or
rallways

Saeon&, The }Qcks should all have been smgle,
~and so placed, as that no uunnecessary tim¢ ar
. _water would be spent in passing them,

- Third. Thebasine should ltave beew madé suf-
ficiently large, that the shortest of them woul
 not have been ‘drawn down mowe than four inclies
‘by a lock fall uf water, but in many ibstances
not mere than one-fourth of that quantity.
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‘But unfortunately for the subscribers and the
public, it-is the reverse of all  this. - For the
number of combined: locks on the Yorkshire side
of the summit, Iam inclined to think, far exceeds
any thing of the kind in this kingdom; and I
am sorry to say that so.many. errors. of this kiud -
were committed by the late Mr. Longbottom, en-
gineer for that canal when it first began, as will
perhaps for ever prevent that convenience and
utility which the public would have derived from
it, if the locks had been properly placed '

Nor did the late Mr Wlutworth Mr. Long-
bottom’s successor shew much more judgment
in the placing of his locks on this canal. With
all the errors of his predecessor before his eyes,
one. would have theught it impossible that he
‘could have committed the like; . but-the fact ig
the contrary. . ,

~ The combined locks on the- Yorkshire side ‘o'f
the summit stand if I am not mlstaken m the
followmg order'—- o o

‘ Between Leeds and the short branch that goes
up to Bradford there are three combinations, each
' containing three locks, and one of two. Near
the.end of the said branch there is one combina-
“tion of three locks, and anether of twe; and
between the end of the said branch and Bingley,
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~ there are twoother locks combined. At that
place there is' one combimation -of three locks,
anotheér of five, and one at the east end of the
summif of two, making in the whole twenty-
seven locks.. ‘On the Lancashire-side of the
summif, - where ‘the- junction is made with the
Lancaster canal, I am informed there is a: com-
bination of three locks,” making’ in all thirty.
;All the combinations on the: Y orkshire side were
made by Mr. Longbottom, thitatthe east end of
the . summit exceptcd whxch ‘was' made by Mr.
Whitworth- - ' o

It is worthy of remark, that there is nothing
in the nature of the ground at the different. places
where these combinations are ‘made, but what
might have been avoided when the line was laid
.out, without varying it in more than. two or.three

places; and yet sufficient basing might have been
formed between all the locks. I apprebend the
greatest difficulty was where the junction is made
with the Lancaster canal, yet.even that might
have been surmounted w1th proper attentlom

In consaqumce of. these cdmbmatwns, the,logs
of time and of water,, gnd the :great -injury done
{o the mercantile tradeon the line isincaleulable;
-for in times of a scar¢ity of water, - vessels going

from Leeds to. Bradford, Skipton, .&e. are not
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permitted to pass the lacks at Bingley, unti s
sufficient number are collected, so that the second
vassel may make use of the water which the first
leaves in tha lock, and the third that of the se-
cond, and:so an; but in very dry seasdns, the
boatren told me, vessels sométimes waited twe
ar three days before they -could pass - A canal
thus restrained in its navigation, is equal .te.a
prohibition of the theroughfare trade; for it is
not to be sapposed, that such a canal can com-
mand, or will have ahy part of it, if a shorter,
more convenient, and less expensive water coni-
veyance can be had. L '
* Sometime ago, I observed a single vessel de-
scend the combinatiori of five locks at Bingley,
and anofher ascend it, ‘each being full fifty mi-
. ‘nutes in passing, and was greatly astonished with
theloss of time, and waste of water that attended
“the two operations ; for the rise of the locks is
‘twelve feet four inches, and 2 1ock contains

neatlySSO}tons of water. ‘- TR

,_[vl

A descendmg vessel ought not to consume’
‘more thad one lock full of water, -yet: fulk two
‘are wastod ; ‘for after the. first:loek was filled, the
cloughs remained considerably drawn, watil the
wvessel Had got into the &fth lock; and-durhigall
this time, & quantity of water ran out fror the
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&fthlock equal to-s powerful brook ; and during
the time the ascending vessel was passing single,
Y am confident that more than a lock full of water
extra was wasted ; so that more than six locks
full were consumed in passing those five locks, in
consequence of the runs from the cloughs and
gates which had been improperly shut, and
the boatmen being in so great a hurry to get
through ; and this I understood to be the con-
stant practice.

1 estimate upon two locks full of water being
consumed in leakage, soakage, evaporation, and
the runs from the gates, cloughs, and the banks,
while the vessel is passing from Leeds to Skipton,
making in all eight locks full of water; and if
" a lock contains 3804 tons of water, as before
stated, the quantity consumed in lockage only,
will be 2,283 tous, which divided by 35, the
number of tons the cargo weighed, as 1 was
informed, will be full 65 tons of water wasted
for every ton of goods the vessel contained ; and
if two looks full mere be ndded for the leaksge,
soakage, evaporation, &¢. as before stated, tho
whole consumption will be nearly equel to 87
tons of water consumed in navigating every toa
of goods through that combination of locks,
ixken the vessel pasees single; and carries tbem
fmmumtothemher R



But should the vessel return empty, s many
eoal and lime vessels do, two more locks full of
water must be added for the reasons before given,
which makes .the whole consumption equal to
108 tons in carrying a single ton of goods.

I will now suppose a vessel going from Brad-
ford to Skipton, with a cargo of coal, to return
empty, and will only estimate upon one lock full
of water being spent in passing the three com-
bined locks, at the bottom of the short branch,
though it will be much mare, six in ascending
the combination at-Bingley, two more when re-
turning, three in ascending the combination near
the end of the said branch, and two more for
leakage, soskage, and evaporation, and the runs
from the gates, cloughs, -and banks, making in
all fourteen locks full of water, equal to 5,337
tons, which divided by 35, the supposed weight
of the cargo, will give 152¢ tons, the quantity
. of water consumed in navigating one ton of

" goods. That many coal vessels go from Bradford
to Skipton, passing-the loeks singly when there
is plenty of water, " and return empty is a well
known fact; and when this is the case, much
more water is consumed than I have stated.

If the locks ‘hlad been properly. piaced, md
made of six feet rise (and they should not have
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been more) only 22 tons of water would hiave
been required to carry one ton of goods from
Leeds to Skipton; and this estimate includes all
waste, which is but about one seventh part of
what is at present expended.

 Suppose the line finished, and the before men-
tioned restrictions continued in times-of'a scarcity
‘of water, they would exclude all mercantile goods
from coming upon it, and so defeat the great pur-
pose for which the canal was designed ; and if
these restrictions are not continued in dry sea-
sons, water cannot be found te supply it as the
locks are now placed; which fully proves,
that this canal on the Yorkshire side can never
be made convenient and useful for the public, or
beneficial to the subscribers, without an act of
parlxament for fresh powers to vary the line where

it is found necessary, and to build new locks near
the said combinations.

To build new locks, including every expense
conmected with them, the company must expend
£40,000 st least, and when all this money has
been spent, it will still be incomplete. - -

It is painful to shew how improperly the
locks are placed on both sides the summit,
but particularly the two that are combined at the
cast end, with a very 'sgmll pool between them,
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and the single lock next below, which causes
every ascending vessel to throw one lock full of
water over the waste wear at the head of the
single lock. ' ’

The contracted pools that Mr. W. made on
.each side the summit, are often drawn down from
fifteen to nearly eighteen inches by a lock full
of water, which is attended with*a perpetual
injury and inconvenience that cgnnot .be esti-
mated. '

The mind revolts at the next error which Mr.
W. committed in passing the sumiit, by sink-
ing it seven miles in length two feet extra depth
to serve for a reservoir, and this length included
the tunnel. The extra digging and the land
wasted by it cost several thousand pounds; but
had he raised the head of the reservoir near the
tunnel only nine or ten inches, he would have
got more than double the quantity of water; and
the whole expense would not have exceeded from
seventy to eighty pounds. An equal quantity of
water may be had from a reservoir, at one-fifteenth
“ part of the expense it would cost to procure it
by digging a canal an extra depth.

Considering the numerous inconveniences and
disadvantages attending tunnels, I would ear-
nestly recommend the avoiding them at an in-

e e e ——— —— — —— —— — —— e e e ——
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creased expense wherever it is practicable; but

wher it is considered, that they uniformly exceed

the estimates, this caution appears the more
_ necessary.

The tunnel on this canal, which i is 1560 yards
long, cost £40,000, some say much-more, though
the estimate was only £13,000. In this instance
there is not the plea of necessity for tunneling,
as the summit might have been passed with nearly
half the expense, by sixteen feet extra deep cut-
ting for four hundred yards in length; the re-
mainder of the ‘length would have been for the
locks .one hundred and twelve feet rise and fall,
that is fiftv-six feet for the rise at one end, the
same for the fall at the other. Allowing 10d per.
cubic yard for the deep-cutting, £110. per foot

for the rise of the locks, building a steam engme ‘

to lift the water fifty-six feet £1000, cutting a
drain from the canal £400. annual expense of
working the engine £500 (for coal there is cheap)
equal to sinking.a ca.pntal of £ 10,000. makgs in;
all £24,970. : S T

From qug're.ive,tho Enﬁéld common is. twenty-
nine miles, the estimatc for which was £3,032.9s
per mile; but including; loss of interest. on the

capltal while executing, and all other expenses

e -
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it has cosd full £9,000 per mile. The locks esti-
. timated at £50 per foot rise, have eost £110.

This canal, which will shortly be finished, will
be one hundred and thirty-one miles long, twenty-
nine miles of which have cost nearly£70,000 mare
than the original estimate for the whole line:
another proof how little the principle of canals
has been understood. '

After passing & pool of about twenty miles
from Barrowferd, the locking down commences
at Blackbura, where the present emgineer bhas
followed the injudicious plan of his predecessors
in the distribution of his locks; the distance
from the head of some of them, where the ma-
sonry begins, to the tail of those next above,
being little more than twenty-six yards; yet more
than five times that distance might have been
had, there being nething in the ntuatmn of the
ground to prevent it.

The aqueduct near Blackburn is a goodv firm
piece of masonry, but there has been a great
want of judgment in making the high embank-
ment that is connected with it; as it was easy to
foresee that the ground upon which it was placed,
being spungy and water shaken, would slide,

unless great care was. taken in draining oﬂ' thc
Watel‘. .t

<
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~¥ shewld think much lime will go from: néar
the tunnel te . Wigan and-that neighbeurhood,
and that the vessels will frequently return empty 5
and should they pass the combination. of thiee
locks at the janction with the Laneaster canak
stagly, six' locks full of water will be spent in
lockage, and two locks full more being allowed
each trip for leakage, &e. will make iglit locks
full of water that will be consumed ix carrying:
one cargo, which is equal to ene hundred and
ten tons spent in carrying one ton of goods; but
if the vessels are detained till a sufficient number
are ready to. pass together, the qu&ntxty will be
reduced to seventy-slx a ' o

There are twenty-three locks  near ngan,
which in general are about ten feet rise, having
* short contracted basins, some of them not much
longer than the masonry gf the locks, but there
is one thing favorable in the ground which will
admit of their being widened; yet this will be
- attcnded with a heavy expense o

The stone for the Tocks s very good the scant-
Fings ‘large and well worked, and the same may,
be said of the timber for the gates; but if the
fise of them had been only six feet, nearly ] half
the lockage water would have been saved, and
the works would have been more than twice as



102

durable. "'The ground on which those loeks are
placed. is ‘the best I ever saw for turning: water,
i being all fine clay or marl ; but there'is agreat:

‘ _ deficiency in the breast’ of -the locks, that:is a.

want of a good counter arch:of ‘ashlar; without
which. it is next to.impossible to.make it stand
firm, but particularly where the rise is‘'great ; for
when the water is low in the lock chamber, there
is often above five feet rise of masonry in the
breast exposed to the stroke of the.vessel. -
- In a lock of six feet rise, with six feet water,
little of the masonry in the breast can' be expesed
to danger, and the lock cills will be best pre-
served from injury. And although contracted
basins do not waste quite so much water as locks
when combined, if the vessels pass them singly,
yet they aré far more injurious to the works by
ploughmg up the pugdle, striking agamst ‘the
cills, and causing the upper gates to be so vio-
lently shut to the great injury of the works.
The expense of repairing the lock gates and the
- wages of the lock keepers are. great indeed, in
consequence of havmo' such basins, - Whereas, if -
the ' locks had been properl_y placed, not more
than three (1f any) would have heen ‘wanted for
the whole lme, but now neally twenty I think
vuﬂ be employed after the canal is ﬁmshed
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If a moderate trade should pass on the line
mear Wigan, I think five lock keepers will he
required, one at the junction with the Lancaster
canal, two at Blackburn, and one at Barrow-
ford, making:nine in all on the Lancashire side;
except there should be one going from Wxgafr
to Liverpool, which will make ‘ten.

At the end of the summit on the Yorkshire
side, there is one lock keeper, another at
Bank-newton, one more at Gargrave, two at
Bingley, two going up the short branch at Brad-
ford, and from thence to Leeds four, making
eleven, which added to the ten before mention-
ed, make twenty-one. I estimate the average
of thése men’s wages at 18s per week, equal to
£982 16s per annum, which is the same to the
subscriber as sinking a capital of £49,656. I
recommend this estimate to the candid exa-
~ mination of canal engireers, as an excellent
antidote against combmed locks and contracted -
basins.

" T have before estimated the expense of removing
~ the combined locks at £40,000 ; but upon more
mature deliberation, if interest be allowed while
the works are executing, thé expense of obtaining
an act, with that of engineers, surveyors, com;
mittee*vmeetings, attprnies, commissiqns, &c
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Ithink the whole expense will not be less than
£50,000. By removing the combined locks, ten
lock keepers’ wages may be saved, which is equal
to saving a capital of £9,860. K is of impor-
tance to ascertain the saving there would have been
by making this canal narrow ; the lowest statement
of canal engineers is one-fourth of the wholé ; but
many have estimated it at nearly one-third, and
the late Mr. Whitworth was of that opinion.

‘It is now generall.y supposed, that whm the
canal and warehouse, wharfs and other works
that may be required, are finjshed, they will cost
ane million sterling. One-fourth of this sum is
£250.000, and if the expense of removing the
combined locks be added, the amount will he
£300,000. There is no doubt, but if this canal
had been made narrow, the works well designed
and properly executed, this immense sum wonld
have been saved, and the public much better serv-
ed ; more espeeially as nine-tenths of the tonnage -
passing upon it will be stone, lime, and coal,
all of which are carried as conveniently, and s
¢heap upop a narrow gs,a broad capal,

* Although combining locks is so injurious to o
canal, yet it is difficult to say who was the first
inventor of it ; but the first that were erected in
the county of York wereby the late Mr. Smeanton,
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at Balter: Hebble, when he was engineer for that’
navigation. Three twelve feet rises were coe-
bined there ; but when the trade increased, water
could not be found sufficient for.them, and the

company took them up and placed basins between.

It is singular to.observe how long a bad plan

may be continued in practice, if introduced by a

popular character ; for Mr. Smeaton’s pupils have

clung close to it ; witness Mr. Brindley, Mr.

Longbottom, Mr Wlutworth and now Me.
Fletcher. '

When a lopg line of canal is proposed, great.
attention should be paid, in surveying the country
through which it is intended to pass, to- see
whether it may not, at some future period, be
much injured by a rival canal,

As a ling of general communication between
the two seas, I think the Leeds and Liverpool
canal was al’t_og'ether, improper, being too long
~and circuitous ; for had any attention been paid
to Todmorden valley, it wonld have appeared, to
any considerate person, to be much better calcu-‘
lated for a general line than that of the Leeds
and Liverpool canal, as will be shewn by a
comparative view of theniw And although the
expectations of the company will be greatly dis-
appointed with respect to the thoronghfase trade,:

P
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yet they have great merit in executing so noble
‘a design, and have shewn a good example to all
canal committees, in acting both uprightly and
liberally to the land owners whose estates they
have cut through and divided.

To prevent the vast consumption of water,
some persons, who pretend tounderstand the prin-
clple of canals, have recommended the making
of side ponds or basins, in expectation of saving
one third, if not one half, of the lockage water.
But this plan proves, that they are strangers to
the best mode of supplying canals with water.

Let us suppose side basins to be made for
three or four locks on each side of the summit of
a canal, and one-thlrd or mearly ome-half the
lockage water saved, the certain consequence
would be, that the pools below would be rendered
xmpassable, for want of the water thus left in
the side ponds above. This plainly shews, that :
side ponds can be of no service, unless the whole
line is supplied with them, and that placing '
them partmlly, w0u1d be a waste of n money to no

purpose.
| This observation will equally apply to thon

.canals where there are combined locks, for the
destroymg of one only of flrese combmaﬂens
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would be of no use. | Contracted pools also are

Kable to the same cbjection as an incalculable

quantity of water is wasted in flushing, to

assist the vessels in passing them. I will suppose

twenty of these contracted basins on a canal, and -
if nineteen of them could be femoved, how would
it benefit the line, for the extra quantity of
water that would be wasted in passing the twen-
tieth pool would have served all the rest.

T now leave the canal subscriber to judge,
what good he has to expect from side basins,
which are an expensive substitute for the igno-
rance and inattention of canal engineers.

As machinery and canals are become so gene-
"ral, and both distressed for water at the same
time, it is not to be expected that the mill owner
will part with any, except in times of excess;
‘this will compel canal speculators hereafter to
- make reservoirs to supply their wants; (which
bemg very expensive, and in many situations
very uncertain with respect to the supply they
will afford, as well as insecure with respect to
durability) great care ‘should be had in selecting
proper gltuatlons for them.

1t will give me great satlsfaction to reflect,
that I have been any ways instrumental in assist-
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ing the canal subscriber te judge of such reser-

voirs, as may be proposed, before he has plunged
himself into such serious undertakings.

I will suppose a broad canal is intended to be
made thirty miles long, with a summit to lock
"down both ways; suppose the rise and fall equal
" to five hundred feet, and estimate the tonnage at
three hundred and fifty tons per day for the whole
length of the line, or a tonnage on various parts
of it equal to that amount, and calculate upon
forty weeks in the year to navigate.

‘The next thing to be considered, is what num-
ber of acres of reservoir, of the average depth of
fifteen feet, would be sufficient to supply one
mile in length of such canal with six feet water,
and loeks of six feet rise. If the ground was ra-
ther favourable to a line of canal, and the pools
. of sufficient length between the locks, so as not
fo be . drawn down more than from four to six
mches to fill a lock, four statute acres and ome
third of reservair, of the depth before mentioned, -
would supply one mile of such canal, supposing
it to be filled twice in the year ; and if these acres
are taken coilectnvely, the whole will be equal
‘to a reservoir of nearly one hundred and thirty
statute acres, with which I prepose the whole
line to be supplied with water; but the works
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must be finished in the best possible manner, and
kept in that state, or no mcb quantnty ‘will sup-
ply it. : '
A reservoir of 130 statute acres, average depth :
15 feet, will contain 84,942,000 cubic feet of
water, but if twice filled in the year will
give 169,884,000 cubic.-feet of water, equal to
4,719,000 tons. I estimate a lock chamber to
be 75 feet long, 15 feet wide, 6 feet rise, and to
contain 6,750 cubic feet of water equal to 187%
tons. 14,719,000 tons are divided by 180L, the
* product will be 25,233, the number of locks full
of water the supposed reservoir or reservoirs will
give, when twice filled ; and if the canal is work-
ed 240 days in the year, the reservoir would give
full 107 locks full of water per day, supposing
there was no loss by evaporation, &c; but that a
subscriber to a canal, that is proposed to be sup-
plied from a reservoir or reservoirs, may not be
misled, he must calculate upon as much water
being wasted by leakage, soakage, evaporation,
and eonveying it to the canal for a month or six
weeks in summer, as the canal will use, supposme:
all the works to be perfect

I think a lock chamber 75 feet long is a reason-
able length for a broad canal, but for a narrow
one I-would have it 80 feet long. . '
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If o reservoir or neserveirs could be made in
cultivated ground, snd filled with the surplus
water of a powerful brook, or river, it would be
much better than making them on high grounds;
there being much more nsk in makmg them in
elevated situations, than in lew ones; for thq
inside of the bank is much more exposed, and
the expense that attends the catch water drains
very considerable; moreover the loss of water,
occasioned by strong winds, from reservoirs so
much elevated, is really astoniéliihg. But it is
difficult to meet with good situations for reser-

voirs in low grounds, where & great deal of sur-
plus water may be had, without being subject to
pumping it from the reservoirs into the summit
level ; and when this is the case, the expense of
supplying a canal with Water is great.

But I woxld caution the canal subscriber and
the acting committee never to make any reservoirs
in inclosed and cultivated ground, if it is intend-
ed to be supplied with down-fall water; as most
certainly very little of the rain that falls upon
the ground intended to be drained will ever find
its way into the canal. I therefore consider the
making of reservoirs in sueh situations te be as
wild and romantic, as sinking a canal an extra-
ordinary depth and width to serve as a reservoir. -
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‘ Many schemes and plans have been adopted
as a sustitute for canal locks, but thus far I think
they have all failed. Thavelong been fully con-
vinced, that there never will be any plan devised,
for ascending from a lower to a higher level,"
equal to a canal loek, where a sufficient quantity
of water can be had. But as I have before ob-
served, the bad designing and exe,éuting of canals
have caused double the quantity of water to be
wasted, that was neeessary, and this has made
canal engineers’ estimates for the quantity of
water required to supply a canal as visionary, as

- their estimates for exeenting.

Comparative statement of the difference in ex-
- pense of earrying goods from Leeds to Liverpeol
by that canal, and from Wakefield to Liverpool
by the Calder and Hebble navigation, the Roeh-
dale and Bridgewater canals, and also by the
Huddersfield canal. As Leedsand Wakefield ave
at an equal distance from Hull, to save calcula-
tion, I have made the estimates fo commence at

the two last mentioned paces. ‘
£ s d. Miles
From Leeds to Liverpool by that canal is
131 miles, the dues 14d per ton per mile,
and the freight I cstmate 4t 34d per ton
per mile, making ta all 5d, to which add
the expense of carrying the goods from
the basin, at Liverpood, into the town,
the average of which may be takeén at
lc 6‘ par u-, makalg a sum total of -+ 216 - 1 331
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From Wakefield to Sowerby Wharf is 22
miles, the dues and freight 9s 43d per
ton; from thence to Manchester by the
Rochdale canal is 33 miles, thie dues and

£ s d. Mis

freight 15¢ per ton; from thence to Run.

corn by the Duke’s canal 80 miles, and

from thence to Liverpool 20, on the

river Mersey, in the tide-way; the ducs
and freight from Manchester to Liver.
pool 125 6d per ton, making io all

From Wakefield to Cooper-bridge is 13
miles, dues and freight 5s 5d; from
thence to Huddersfield, by Sir Johu

116 10§ 105

‘Ramsden’s canal, nearly 4 miles, dues

1s 6d, freight 1s; from thence to Man.
chester by the Huddersfield and' Ashton
canals 28 miles, dues and freight 20s;
from thence to Runcorn 30 miles ; and
from thence to Liverpool 20 miles, as

before stated, dues and freight 125 6d,

makinginall,e « - ¢ » - o -

«~2 0 5 95

I will suppose, at present, there is an ample’
supply of water in these canals, and I estimate
upon the large vessels, carrying 40 tons, and
a narrow vessel on the Huddersfield canal 20

tons.

Carriage and freight of 40 tons of goodﬁ
by the Leeds and Liverpool canal, from
the former to the latter plage, 2/ 16s 1d

£.>lo d. .

permn,- « w o ®= = « » = =112 3 4

Carriage and freight of 40 tons of gaods
by the Rochdale canal, from Wakefield

to Liverpool 36s 10§d perton, - - -.7815 0

Carriage and freight of 20 tons of goads

by the Huddersfield canal, from Wake..

field to Liverpool, 40s 5d per ton, .

0 8 4
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TThe great saving the public will receive in the
carriage of goods for the thoroughfare trade, by
the Rochdale canal, is very striking indeed ; for
if only one vessel per day is freighted with them,
and that for no more than forty-two weeks in the
year, and the cargo of each vessel taken at thirty-
five tons, it will not be less than £9,681 per

"annum; if the saving in time be added, which
I think at all times will be two days per trip,
but in summer, when water is scarce, partly
owing to the locks being so improperly placed,
and the restraint the vessels are laid under, three
days loss, I think, may be fairly estimatad upon,
whieh will make the saving, I should suppose,
equal to full.£1,000 per annum more; and this loss
principally falls upen the carrier, making in all
£10,681 per annum ; and if two vessels per day
should be freighted for the thoroughfare trade,
(which I think is more than probable) the saving
will be double what I have estimated upon, and
so in proportion. But at what sum shall the
saving in time, and all the advantages eonnected
with it pe estimated ? For the mercantile trade,
this can bardly be valued ; I therefore leave it to
the consideration of those more immediately in-
terested i it. '

. 'There is a new warehouse built at Cooper-

bridge, on the banks of the river, by the Calder
Q
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and Hebble navigation company, twelve miles
from Leeds and nine from Sowerby wharf,
where goods going for Liverpool may be put on
~ board ; from €ooper-bridge to Runcorn is

seventy-two miles, by which fifty-nine miles of
dues and thirty-nine miles of freight are saved.
- Dues and freight for one hundred and thirty-one
miles, at 5d per ton per mile, will be 54s 7d, and
1s 6d per ton for carrying the goods from the
basin to the town, making in all 565 1d.

|

From Cooper-bridge to Sowerby wharf, dues
and freight for a ton of goods are 3s 111d, from
thence to Rochdale by that canal 15s, and from
thence to Liverpool by the Bridgewater canal
125 6d, making in all 3ls 5id; and if 18s be
allowed for the carriage of one ton of goods from
Leeds to Cooper-bridge, it will be ample, and
leave abalance in favour of the Rochdale canal
of 65 '73d per ton ; and goods coming from either
Leeds or Wakefield to Cooper-bridge, and going
for either Manchester or Liverpool, are carried
by the Rochdale canal 3s 77d per ton cheaper
than by the Huddersfield canal ; besides that, they
are not to unload at Manchester if going for
Liverpool. This saving of money and nearly
half the time by sending goods from Leeds to
Cooper-bridge, will, I think, deprive the Leeds
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and Liverpool canal of the carriage of a great

part of the mercantile goods from thence to
Liverpool after the line is finished. '

" Bradford is nearly ten miles from Sowerby
wharf, and goods from thence may be put on
board in little more than six hours; and many
will be sent, without doubt, as they will
go to Liverpool in ncarly half the time by
the Rochdale canal that they can by water from
Bradford ; the. distance between that place and
Liverpool is nearly onc hundred and twenty-one
miles, but from Bradford to Liverpool, by the
Rochdale canal, is ten miles by laud and only
eighty-three by water, making in all ninety-three
‘miles, which is twenty-eight miles shorter than
by the Leeds and Liverpool canal.

~ Carriage and freight of onc ton of goods from
Sowerby wharf to Manchester, by the Rochdale
canal, 15s, and from thence to Liverpool, by
the Duke’s canal, 12s 64, and I allow 16s
for the carriage of one ton of goods from Brad-
ford to Sowerby wharf, making in all 43s 64 ;

but if they went by the Leeds and leerpool
canal, the dues and freight, at 54 per ton per
mile, would be 50s 5d, and ls 6d per ton for the
carriage of goods from the basin to the town,
making in all 51s 114, which, leaves a balance
in favour of the Rochdale canal of 8s 54 per ton.
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The new ‘turnpike road from Keighley to
Hebden-bridge, being only a distance of eight
miles, goods from Keighley and that neighbour-
hood for Liverpool, will go by way of Hebden-
bridge, and there be put on board the Rochdale
canal ; and cottonand other goods coming from
Liverpool for Keighley, and its vicinity, will be
sent the same way.

From Hebden-bridge to Manchester, by the
Rochdale canal, is nearly twenty-eight miles, {the
dues and freight are 125 9d, and from thence to Li-

verpool, by the Duke’s canal, theyare 12s 6d, as

before stated, miking" in all 25s 34 per ton.

From Liverpool to where the goods are ta-
ken off that canal near Keighley, I think, is one
hundred and twelve miles, dues and freight at 52
per ton per mile 46s 8d, carrying the goods from
the town to the basin 1s 6d per ton, and 3s 6d per
ton for carrying them from the canal to Keigh-
ley, a distance of nearly three miles ; and more-
over, they have a toll-gate to pass through,
making in all 51s 84 per ton. I had allowed
165 per ton for land carriage between Keighley
and Hebden-bridge, butla common carrier having
engaged to carry at 11s 84, it leaves a balance
of 1459d per ton in'favour of the Rochdale canal;

and I have no doubt, that goods will be carried

e — e
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between Leeds and Cooper-bridge, and between
Bradford and Sowerby-bridge, at lower rates
than I have mentioned

From Hebden-bridge to Liverpool, by water, -
is seventy-eight miles, and if eight miles of land
carriage be added, it will make the whole dis-
tance from Liverpool to Keighley by Hebden-
bridge equal to eighty-six miles’; but Keighley is
distant from Liverpool by that canal one hundred
and twelve miles by water, and three by land,
making in all one hundred and fifteen miles,
which is twenty-nine miles in favour of the
Rochdale canal.

From this statement I think it is elear, that
the great saving in carriage, but especially that
of time, will cause the principal part of the
goods going from Keighley, Bingley, and that
neighbourheod, for Liverpool, as well as those
coming from thence, to be carried by the Roch-
dale canal. :

But that part of the canal which extends from
Wigan to Liverpool will always be better to the
company than a gold mine ; I wish I could say
the same of all the rest.
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THE

HUDDERSFIELD CANAL.

The Huddersfield canal is a narrow one, de-
signed by the late Mr. Benjamin Outram. The
length of this canal is full nineteen miles, but
nearly five thousand seven hundred and twenty
yards are tunnel. The estimate for the whole
line was, I believe £183,000, of which, £56,000
were estimated to finish the tunnel; for that
sum, it'is said, the engineer offered to execute
and find security to complete it, in five years;
but some of the committee being of opinion,
that it might be executed for less money, he
fortunately was not the undertaker. The ma-
sonry and earth work of this canal were the
worst executed of any I ever saw. This was the
opipion of the late Mr. Whitworth, who was
called in to survey the line, and said to me, the
work will be nearly all to do over again, parti-
cularly the locks. 'There are, I think, on the
- Yorkshire side the summit, forty-two locks, some
~ parts of all which have been taken down and re-
built, except two; but how many bave been
rebuiltcon the Lancashire side, I know not.

At the time the engineer proposed to under-
take the execution of the tunncl, I heard his
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friend, ‘Mr. Jessop, say, he might execute it in
the time proposed, and get money by the con-
tract. The committee have been hammering
hard at it for near eighteen years, and have at
last got through the hill. The expense of exe-
“cuting it, including loss of interest on the capi-
tal, I believe, has been nearly three times the
original estimate ; and.I suppose this will apply
to all the remainder of the line, which, in sum-
mer, is greatly distressed for want of water, its
principal supply being from the tunnel ; which I
should think, will rather keep diminishing.

The company have been particularly unfortu-
nate in their reservoirs, having had part of one
taken down, and another quite swept away. One
of these reservoirs, and by much the largest was
made upon the common, near a mile from the
canal, and such was the inattention of the engi-
neer, that he laid the foundation of the bank up-
on nothing but the moss and ling that covered
the soil ; (but not so with the foundation of the
reservoirs on Blackstonedge, which were all dug
down to the rock) the foundation for the head
of a large reservoir, should be as firm as that for
acastle.  When this reservoir was filled to the
depth of about seven feet, the water found its
way under the foot of the bank, and floated it
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away, asif it had been only a deal plank ; this
misfortune took place in the night time, and
dreadful destruction it made. Had that reser-
voir been finished, and filled with water, it would
have swept away the principal part of the mills
and weirs for many miles on the river below it ;
for the water passed a descent of, ¥ think, full
- two hundred yards, before it reached the river ;
and when it had run only a few hundred yards,
it fell into a steep dingle, tearing up, and over-
turning the rocks in a most astonishing manner.
After this, it swept away a cottage, with a man,
his wife, and five children ; the father perished
in the deluge ; but to the credit of the com-
‘mittee, they supplied the distressed family with
every thing necessary, and became a father to
the fatherless.

The great loss of interest onthe capital and time
_-in executing this canal, should be a lesson to all
speculators in canals, how they meddle with such
tremendous undertakings ; but especially as they
see that no confidence ought to be placed in the
estimates of their engineers.

Where nature has thrown such impediments in
the way, for making a canal, as thisline ahounds
with, it is the height of folly to contend with
- them ; for where the rise is great, the ground
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_ unfavourable, w'ater"'séarce; and the principal

. supply of it to be kad from reservoirs, fed with

downfal water collected into them, 1 “would

recommend to the subscribers never to think of

executing a canal, under’ so many ‘unfavourable
circumstances. ' B

If the commons on Blackstonedge had nof
been so very extensive, the soil of such a parti-
cular textire as to absorh little water, and the
reservoirs holding, like so many bottles, that ca-
nal could never have been supplied with water ;
but as I have already observed, it may be amply
supplied with it. - ' :

The quality of the ground, from whence down-
fal water is intended to be collected, should be

-carefully examined, before any 'money is laid out ;
for reservoirs may be made almost any where,
but not filled with water from any plot of ground.
Good reservoirs may be made in inclosed ground,
if there be neighbouring brooks. or streams, from
whence surplus water may be taken in times of
excess, sufficient to fill them. The inside banks
of all reservoirs should be lined with a thick
coat of stone, to preserve them from'_injury by the
dashfng of water against them, in stormy weather.

The deepest part of the said tunnel is - about
" three hundred yardé from the surface; and the
, R .
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centre pit, which was sunkin a deep valley, from
whence the water was drawn while executing it,
is one hundred and sixty yards deep, and cost
£11,000 sinking ; pumping the water from it,
for some time, cost £50 per week. Tunuels are
liable to so many objections, that they ought
to be avoided wherever it is possible.

The inconvemienece of this tunnel is severely
felt by the trade on the line, as vessels ¢an only
enter every twelve hours ; and should any little
accident happen te retard a vessel, it will have
to wait twelve hours before it can enter; and
moreover, the slavery of working vessels through
the tunnel is much greater than working wpon
the hulks, as the men have generally to lie en
their backs, and paw with their feet, against the
top, or sides of the tunnel for three hours and
upwards, till they have pushed the vessel
through,

Mr. Outram laid the foundation of the abut-
ments of the Tocks of this canal very short to-

wards ti® hill, and kept setting them back, as
the lock side advanced, until the extremity of .
the abutment at the top was, perhaps, nearly four
feet beyond the original foundation, at the bot-
tom ; and. though he was told what the comse-
quences would be, he rejected all admonition.
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The next great errer he committed in the
building of these locks was the conveying of the
water, that passed over the waste weirs at the
head of them, through a covered channel, per-
haps two feet deep, or upwards, close'to 'the
- backing of the lock ; and as these channels were
little better than a rubble wall for turning water, .
it got among the backing, and in some p]aces
forced its way through the face of the lock E and
when the frost came, almost rent them in pleces
these mlserable abutments broke oﬁ' close on the
back s1de of the lock, whxcb at last became httle |
' better thana heap of rubbish, and were taken down 3
~in the manner I have before described. Besides,
they are so improperly placed, that some of the
pools are as shert as the masonry of the locks.

: The next injury done te the lacks by the engi-
noers was the impraper. plaging of the cloughs,
which have been taken ous, and others put im,
uppm 2 batter principle, , P

 Does not all this prove the neeesstty of . what
I have se strongly recommended, that acting
committees for canals should understand 'the
principle of them, before the spade is put into
the ground'; for had that been the case Wi{h the
committee of ‘this canal such ruinous work
would not have been made, nor so many errors
committed as there have been. <



124

The business of an.acting committee for a
cana] is laborious, and when they enter upon it
entire strangers to the principle of a canal, the
difficulties they labour upder are many and great,
and what is still worse,. they have no means of
getting. instructiop. - . R T

If a good practlcal treatlse had been wntten
Fhlrt‘y years ago, upon tbe prmclple of a canal,
shewmg how lts works should have been exe-
cuted liti 1§ not poss:ble to conceive what it would
ha,ve been worth to the. kmgdom, as lt would
have saved a vast number of canal suhscrlbers '

'fromnun ; o

- This canal is Titile more than nineteen miles
long, as before stated, and yet, if interest is al*
lowed on the prmmpal while executing,- I have
no doiibt but it has cost nearly.if -not mere thaa
£25,000 per mile. Such'an expensive narrow
canal as this, Ithink, was never:heard of in the
world before, and, -I:am,inclined to.think, the
pnesent generatmn \mll not split-ypona similar
¢ s o

T A S

rock e

Il; ;s wcll known that money doublqs ltse]f in

' less than fifteen years, and I calculate upon the
whole estimate being spent in less ghan four years,
so that at the end of elghteen yea:s, pearly
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twice the estimate would be sunk, :supposing no
fresh calls. had been made under a mew act of
parliament. , ;. R

‘Twice the esiimate will be £366,000, and if
there has been only £109,000 advanced more
than the original estimate, it will make the ex-
pense of executing nearly £25,000 per mile; but
1 shoyld thmk there has been more than this sum
advance& and if so, the. estlmate is 20, much too
low ; and 1f suﬂiclent reservonrs were mp,de and
 those parts of the tunnel arched that appear to
requlre it, and all the 10cks and works properly
) repalred I am of opmlon £3000O would be

madequate for it. Ifis a question of great im-

portancc, whether it would be prudent to expend
this sum upon it. IfTam not mistaken, there is
- £30,000 of debt that the company wish to- dis-
charge, and which will require them to have
£60,000 at command,, if they mean to make any
thmg of the canal. . The Rochdale canal wilk now
beamply supplied with water, and the samemust
bg procured for this canal, or the.company had
_ better shut it up, and I consider. from £15,000
to £20,000 a low estimate for that purpose.

,. That the company. have no means of yaising
this sum of money, or any, thing like it, without
a. fresh act of parliament is certain; and . the
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clouses which the mill-owners intend {0 -have
inserted im the bill, would be the ruin of the
undertaking; for the company had better shut it
up than comply with those demands; but by
proper management they may easily get rid of
them. o e

Ther_e is' one thing' which requ_ij‘e‘s' the com-
pany’s consideration, before they lay .out such
a sum of money upon their works as is necessary,
if fhey are to be continued in a working state,
and that is the new projected canal from the river
Dur to Sheffield, which T understand is . only
about four miles long; but the act is obtained
with a view to extend it to the Chesterfield oanzil,
and then the water communication ' between
Wakefield and London, it is stated wlll he
as short as the turnpike road

J,.'.

That such an extension of the Sheﬁield branch
w1|l take place, I think there is‘riot’ ‘a’ doubt,
~ which will prove most injurious to both the
Huddersfield canal and the Calder and Hebble
navigation, and to a much greater extent than
~ those compapies are aware of. * ' it (o

The competition among canals, ‘which is great
and still increasing, will -be very anul'lOllS ‘to
them; for the country will soon, in my opinion,
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be as much over stocked with them as it is with
machinery. Rival canals are serious things for
the subscribers, as they are so expensive; and
as they increase, the price of land, labour, and
materials increase also, whilst the meaas of pay-
ment decrease in the same proportion, by dividing
the tonnage; and the lowering of the dues fol-
lows, with a view to procure more tonnage.

From a careful examination of those canals,
as well as river mavigations that pay well, it
~ will be found that they have, in general, been
executed at an easy expense; the most striking
instance of which in the kingdom, I am inclined
to think, is the Ayre and Calder navigation,
which is nearly sixty-four miles long, and when
" first opened cost only £17,000, about one
hundred and twelve years ago. 'This small sum
ruined the subscribers, who were Dutch mer-
chants, and the navigation and its works were
sold under a’ commission, and so became English
property. The original shares have, for twenty
_years, paid full £100 per cent, and had it not been
for an imprudent lease which the company grant-
- ed to a person who had improved the navigation,
the shares yould probably have paid £130 per ,
cent; but te get possession of the lease, they
agveed to give him £10,000 per aanum, as one
of the share holders informed me
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Duke of Bridgewater’s 'C‘ana?.
— R e

This canal is certainly one of the most extra-
ordinary productions that was ever designed by
any oge man, or perhaps ever will be ; and more
especially, when it is considered, that it was exe-
cuted by the private fortune of an individual.
His numerous and lofty warehouses, -extensive
wharfs, - docks and basins, are more like the

storehauses and conveniences for a royal navy,
 than auxiliaries for a canal. -

What is still more extraordinary, this great
design originated in the mind of the noble Duke,
and was executed at a time when the principle
of a canal was very little understood; and so
long as trade, commerce and agriculture remain,
he will live in his works, which are the best
monument that can be designed for that purpose.
But what was most meritorious in that great per-
sonage, was his humanity and liberality in making
provision for his servants, whom age or accident
in his works had rendered unfit for service.

Although this canal is so much superior to
canals in general, yet, like all other human in-
ventions, it has its imperfections ; ' for the prin-
ciple upon which the locks at Runcoin are built,

-
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is extremely improper. 'The injudicious placing
of them, and their great rise, prevent that faci-
lity to the trade which the public might reason- \
ably expect, and which it will be the interest of
‘the noble owner to afford.

At the top of that chain of locks there aﬁ‘e four
combined together, afterwardy they are all single,
except a double one that locks down into the
river. Those locks appear to be twelve feet rise,
and were designed by the late Mr. Brindley, who,
in combining the locks, copied the errors of his
 predecessor Mr. Smeaton.

1 estimate a lock chamber to be 81 feet 6 inches
long, 15 feet wide, 12 feet rise, and to contain
14,670 cubic feet of water, equal to nearly 4073
tons ; and if one vessel ascends the lock singly,
that is, if the water is not left in the locks for a
succeeding vessel, full 36 tons of water will be
consumed in carrying 1 ton of goods through them
supposing the weight of the cargo to be 45 tons ;
but were they disposed in single locks of 8 feet
 rise, and proper basins between them six tons of
water would be sufficient to navigate one ton of
goods. But as the water is generally left in the
lock chamber for the succeeding vessel, this great
waste is in some degree prevented ; still a much
greater portion is consumed in passing them than

ought to be. v .
5
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It hes often surprised me that the late Dake
did not make a new range of locks, and save the
great loss of time, and the many inconveniences
that attend navigating thuough the preseat Jocks.
. It was the want of due consideration in the engi-
neer, And not any thing in the ground that re-
guired those combipations ; for by chapging the
line a little, he might have had proper hasins
between each of them,

A new range of locks may be made without
any loss, and if the rise of them was only
8 feet, with proper basins between them, not
more than one-third the quantity of water
would be required to navigate a quantity of ten-
nage, equal to what now passes. For in the first
place, theré would be one third saved in the rise
of the Jocks, and one third more that is unneees-
sarily consumed by tbeir bemg combined. 8o
large a quantity of surplus water' would then be
to be disposed of, as would more than pay the
interest of the money sunk in making the devia-
" tion ; and the less the rise of the locks, the greater
would be the quantity of disposable surpTus water.
That fall might be divided into three equal parts
" for three separate mills, each having twenty-four
feet fall, and ‘for the grinding of corn, slitting
and rolling of iron, or working large forge ham-
mers ; for chipping and rasping dying weod, or
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grimding flint, and for & variety of ether things

that require gréat power, I think there is mot

such anether situdtion in the county of Eancas-

ter; as every article may be brought by water,

and conveyed from thence to any part of the
kingdom ; moreover, it is nearly in a ‘central
situation beétween the towns of Liverpool and

- Manchester. A power equal to that which the

surplus water would givé, could not be had by

steam for £1,500 per annum, including interest

of the' money sunk in erecting the steam’ engme,

and all the requisite buildings,

- } understand My. Bradshaw has the sole ma-
uagement of that canal, and as the many judici-
ous arrdangemepts which he kas made, for the
bettey accommodation of trade (for which the
public are mueh indebted to hin) Bespeak him
to be a man of business, I think he canriot be
a strangér to the great and many ineonveniences
whicl: the trade on that cdnel stild Iabours under
froni the eombined locks; and as this is the only
imperfeetionm in' tHe works of his noble friend and
patron; I make no doub he will give the public
anotler proof of his liberality and: readiness, on
all oecasions, to acvenimedate trade in the best
petsible mmuner; by réemoving that great obisttire~
tion to'i¢, and malte that canut-the most: comp!ete
of any in the werld: '
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. This deviation would not be attended with
any loss of time, nor in the least incommode
the trade on the line whllst the new works were

executmg

The whole fall at moderate water is seventy-
two-feet, as I was informed when at Runcorn,
twelve feet of which are already disposed of by
locking down from the great basin into the river,
so that only sixty-feet remain to be divided among
eight locks, each seven feet six inches rise.

T estimate the whole length of the masonry
for a lock at one bundred and twelve feet, eight
times this will be eight hundred and nlnety-snx
. feet, equal to mearly two hundred and ninety-
seven yards, these deducted from one thousand
yards, the length that may be had for the locks
and basins, leave full one hundred yards' in
length for each basin. . The basins should be
- square at both ends and walled round, and should
all be twenty-one yards wide, which would ad-
mit of two vessels in length being moored on
each side, and leave a free passage to navigate
between them ; and would prevent the great bdsin
from being over much crowded with vessels, as
each pool would admit of four vessels to lie
wlthout any inconvenience to the trade, and thus
render unnecessary any farther eplargement of
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the great basin, however much the trade might
increase. . If this line is judiciously laid out, I
think it should be in the form of a crescent after
the first lock, with its back rather towards the
river, and the inside facing the present locks.
This figure I think will' best comport with the
ground:and the great basin below it, and the
locks should be at an equal distance one from
another, which will require some extra digging
for the first lock pit, .and from three to four feet
extra digging from the first to the second lack
pit, and probably a small portion from the second
to the third lock, If this plan is not adopted,
the first and second pools would be twice as long
as they ought to be, and gll the rest would be
much too short, owing to the descent towards
the bottom end of the line, being nearly double to
that where it will commence. Thus the ground
will be made to give way to the locks, and not
the locks to the ground ; for that fatal plan,
upon ‘which canal locks, in general, have been
_ built, .has caused many of those contracted
basins with which they so much abound.

The line should end in the upper large basin,
and not in that through which vessels generally
~ pass into the river, for at present it would save

a lock building ; yet a convenience should be
‘made, that at any future period an easy com-
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municatiog may be obtained with the lewer basin.
Thus may a safe, easy, and expeditious ascent be
obtained, without any loss of time, or any extra
waste of water ; and what & pleasing sight would
it be to see the immense tonnage, that weuld be
navigated through those locks, pass and repass
with the greatest regularity, and witheut the
least interruption. :

If a mew range of locks were made, as proposed,
an equal quentity of tormage, to that which
is now navigated through the present locks, would
pas the proposed mew ones in one-fourth of the
timethat is now spent in ascending thatsummit.

This great improvement would seriously affect
the old river navigation, which is subject to the
. inconvenience of entering the tideway so much
higher up the river, and above Warrington, has
to contend with the floods in winter and a
_ scarcity of water in summer, two great enemies

to navigation, yet both equally unknoww to. the
noble marquis® canal.

Independent. of the benefit arising from the
letting of the surplus water, there is not the least
doubt, but the additional tomnage that would
come upon the canal, would pay ample interest
for the money that might be sunk in. making, the
proposed deviation.
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The late Duke’s canal has a sumniit level, as
" his servants informed me, of full sixty miles, and
if the under ground tunnels at Worsley are any
thing like what they are stated to be, there can
be no doubt of that length of a level,

It is no matter of surprise, that such stupend-
ous works should have paid his Grace so well, as
all his coal is put into the vessels without extra
expense ; and moreover, his canal was executed
at a time when land, labour,”and materials were
cheap, and his dues on freight were fixed to cor- ‘
respond with the times

* 'The Rochdale. canal is thirty-three miles long,
and has ninety-two locks, as before stated, yet
here is a canal sixty miles long with only seven
Jocks. What a vast difference there must bein
the wear and tear, servants' wages, &c. of these
two. canals. .

But so unhounded have the speculations in
canals heen, that neither hills nor dales, rocks
nor mountains, eould stop their progress, and
whether the country afforded water to supply
them, or mines and' minerals to feed them with
tonmage, or ‘whether it was populous er ether-
wisey alk-amounted. to; nothing, - for in the end,.
they were all to he Bridgewator csmals, His
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Grace’s cfhal has operatéd upon the minds of
canal speculators, much in the same manner as
2 large lottery prize does upon the minds of the
inhabitants of a town, which has had the misfor-
tune to be visited with such a calamity.

A few years ago, a bill was brought into the
House, to enable the trustees of the Duke’s canal .
and the proprietors of the Leeds and Liverpodl
canal to form a junction, by means of a.canal of
about eight miles, between Leigh and Wigan,
or its neighbourhood, with a descent of two
locks into the Duke’s. 'Why the bill did not pass
into a law, is not for me to enquire ; but should
that communication be made, it would give
Mr. Bradshaw, (whom I have not the pleasure of
knowing) such an extemsive command of inland
navigation, as no man in this kingdom -ever
possessed before ; and assisted with the proposed
-alteration of the locks at Runcorn, would secure
to that gentleman most of the carriage of mer-
chandise between Manchester and Liverpool,
and that of the packet boats also ; for all oppo-
sition would be fruitless. A

The benefit that would accrue to the public,
and the great and many advantages that com-
merce would receive from it are not to. be enu-
merated ; for want of water, or any inconveni~
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ence from excess of it; “contrary winds or neap
tides would be no more known ; as the time of

the going and returning of vessels to and from

Liverpool, would be as regular as that of the
mall coach. ' - ?

Should this plan be adopted, it would render
coaches between Manchester and Liverpool al-
most unnecessary ; for the packet boats would
perform their business with equal regularity, with
much more safety, and be far less expensive,
It is said that ten coaches per day go from
Manchester to Liverpool, . and the same number
return, besides the mail eoaches.

~ 'This plan would save the keeping of nearly two
~ hundred horses, and I estimate the average num-
. ber of passengers at ten per coach equal“_to two
hundred per day, and take the mean of their fare
at 6s. each, which would produce £60 per day,
and £42O per week ; and allowing the coaches to
run fifty-two weeks, that is all the year round,
they would yield a revenue equal to £21 ,840,
and one-fourth more I think should be added for
the carriage of parcels, which is £5,460, making -
in all £27,300 per anoum. Whether the sim
set down for the carriage of parcels is not too
much, I cannot say, but I think that for the
"passehger‘s too little. :
T
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I'will now estimate the average charge of those
who may fravel in the packet boats at 4s. and
calculate upon three fourths of those that now go
by the coaches going in the packet boats, though
I have no doubt, but in a little time, they would
nearly all go in them; and those that travel in
the packets, as well as those that navigate on the
old river, would be transferred to this canal.

Though I have estimated the loss at one-
third of the coach passengers for a time, yet
those that would be gained by the said transfer,
would do much more than compensate for the
loss ; and therefore I shall estimate upon two
hundred and forty persons per day going-to Liver-
pool, and an equal number returning. :

If two hundred and forty persons per day pass
in the packet boats at 4s. each, they will produce
a revenue of £48, for the week £336, for the
year allowing forty-eight wecks to be navigated
- £16,128, and if one-fourth more be added for
the carriage of parcels, the sum’ total will be

£20,160 - , W

* Abovesixteen years ago, it wasstated by a writer upon canals,
thatthe packet boats whichganbetwan Dubfin and Musster haven
adistance of ferty-an¢ English miles, pass through eighteendouble
and six single locks, which are equal to fortl-l wo single oness
but notwithstanding this, the packet boats raise & gcass revenne _
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If this communication should not be made,
and a broad canal should be projected from Man-
chester to Liverpool, forty-eight te fifty fect
water surface, six feet deep, (and I am inclined
to think, a line might be found that would not
require a lock) with a-towing path on each side;
and .vessels going from Manchester tuking the
right hand side, and those from Liverpool the left,
to prevent loss of time and inconvemience in
~ meeting ;:and ‘if nothing but cotton ‘and the
packet boals came wpon it, probably no modera
projected canal would pay like it ; but if eoal and
merehandise were earried upon it, 1 think no
canp] in-Eurepe would equal it. o

T have stated the fare for the packets low ; yet
if such a capal was execnted, I have no doubt
bat the revenue arising from them woyld far
exceed my highest estimate.. - - .+ .

of £14,000. Now if such a revenue as this can be raised from’
pholiet hoats tiat make one Irip per.day, sbrough 4 xise and foll
of about four hundred feet (for [ suppose there is a summit) what
raay- not bedone with the.packet boats that.are propesed te-piss
on the Duke’s caval, and tl)nt of the Leeds and Liverpool ; and
meove espetidly, as the population of the towns uf Manchester
and Liverpool, aud that of the cpuptry. through which they may .

asy, is so %-reait, and their trade and commerce so very extensive,

aviug only to pass a rise of two locks, equal perhapstotwenty
feet. With every effort that can be made to pass that immense
rise_and fall, it will require full three hours and-3 half, while
.passing the sail two Hfocks, accofding to this calcalation, ‘would
only sequire about ton minutesand a half. -
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It is for the interest of the two parties to
-make the junction upon a liberal plan for the
public ; as the revenue that would arise from it,
‘would farexceed their most sanguine expectations,
and would supersede the necessity of another wa-
ter communication; but it may be adviseable to
have a short cut from the canal at the Liyerpool
end, to make the approach to and from the cen-
tre of: the. town as convenient as possible. . : This
communication would, .in ‘my’ opinion, produce
a greater revenue to the Leeds and: Liverpoel
canal company, than ever will be raised from the
west end of the funnel to Wigan; a.distance of
nearly fifty miles, upon which I should:suppose
full £400,000 (including loss of interest on the
capital) have been expended :

- From the depredations commltte'd tpon cotton,
when carried from Liverpool to Manchester by
water, the cotton dealers have been under the
necessity of baving it carried by land, to the
great loss, and inconvenience of the trade.
This i is not to be wondcred at seemg 1t aﬂ"ords )

~such. an ‘opportunity of pllfenng, .when. ves-
sels pass in the night from Liverpool to Run-
éorn, or are detained by neap tldes and want
of water. - v ‘

But if the said short cut. was made to Join the (
Leeds and Liverpool canal, all the cotton might.
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-come. from Liverpool to Manchester by water,
and in less time: than it now does’ by land, thh
oiie half the expense

I estlmate upon forty thousand tons of cotton
annually coming from Liverpool to Manchester,
by water, and if the dues and freight are taken
ut 5d per ton per mile, it will be a net average
of 16s. per ton, equal to £32,000 per annum.
And suppose the distance to be forty-two miles,
if the dues are taken at 1.d per ton per mile, a
vrcvenue of £ lO 500 per annum would be raised
frOm the camave of coiton only, and the camage
of othcr «oods would be great ' .

- Jf the -cottonz were, gq;r,ied in narrow vessels,
they might at-all times; (frost excepted) make a
trip _from twelve to fourtpgn hours, and carry
twenty- -five tons burthen, whlch might be partly
cotton, and partly other goods, as a vessel would
not contain this vsewht of cotton unless in bales
but that they mlght carry more. than usua;,
wou]d rqcommend them to be made from eighty-
one to exghty-two feet lopg, -and 3dd six.inches
extra to the width, and, py changing the horses
once, and hav,mg always two. to a vessel, they
would make atrip. per day wlth ease, for a horse
would not have to travel more. than seven hours
per day ; ‘and to say this distance cannot be tra- .
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velled in the time I hawe nllowed, would be to
assert what daily experience confutes. Having
two horses to a vessel, would not increase, but
rather reduce the expense of freight.

. Narrow vessels.will navigate nearly one-fourth
quicker upon a broad camal thaa upon a narrow
one, having much mare water surface and greater
depth ; and they will navigate full one-third
quicker upon a broad canal than large vessels can.

. I would recommend all mercantile goods that
pass ‘between the two said towns on these canals
to be carried in narrow vessels ; and to prevent
any time from being lost by two of them passing
a broad lock together, or by waiting one for
another, T would make two short side cuts riear
the broadlocks, and build two narrow locks upon
them, and then nan‘rdw vessels might pdss singly
without any loss in time or waste’ of water, and
the large ‘vesgels would: pass the ’bmad locks as
asual. * “Thus would a tonvenience be made for
both broad and nan‘ow vessels to pass without
the least interruption, and enable the packet
boats ‘to travel 4t-the speed’ of from five to dix
miles in’ ¢he. hmir by dxvﬂrng the ditance
futo ¢hree stapes. ' The ‘number of ‘packet
boats that would be" ‘tequived o pass | and rec
pass per day, 1 shmﬂd SuppOse v&ou!& be two
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_ each way, but three may be found necessary ; for
they should not be made too large, and to assist
them in sailing they should be either made of -
copper, or sheathed with it, which would make
them move much quicker, and require less power

. to work them.

A very different arrangement should be made
in packet boats, to suit persons of different taste
and circumstances, by making separate divisions
in them, for that purpose ; as one half of them
might be fitted up in a superior style, very differ-
ent from what they are at present, and no more
time should be wasted in stopping at various pla-
ces than what is allowed for the coaches.

What a vast advantage would these packet
boats have over the coaches with respect to per-
sonal safety ; and how much more comfortable
would the passengers be in winter, than being
exposed to hail, rain, frost, and snow, on the
out-side of a coach, and to the scorching beams
of the sun in summer ; and the luggage would be
carried with much more safety, as it would not
be so anured by bemg kicked and tossed as it
is inthe boot of a coach.

‘What makes travelling in packet boats so un-
pTeasant and inconvenient is, the great wasie of
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time in stopping at so many places, and the pas-
sengers being so premiscuously mixed together ;
for there is mot that distinction made in them
that the different gradations in society re-
quire, which prevents' that social mterchange of
sentiment which, in travelling, makes time pass
lmperceptlbly away. And perhaps the best way
to remove this inconvenience would be to finish
two packet boats in a superior style, and have a
stove in them in winter, and charge each passen-
ger, one shilling more for the fare. It ought to
be the study of the owners of packet boats to
make the situation of those who travel in' them,
as near like that of their own house as possible ;
and there would be little difficulty in doing this,
if the plan was properly arranged. '

" These. necessary regulations and accommoda-
tions have hitherto been too much neglected the
pnnclpal cause of which has been, that the re-
venue arising from packet boats, has been treated
as a secondary, or accidental thing when com-
pared with that which arises from the carriage of
goods; but there is a capablhty of mak.mg the
revenue arising from the packet boats of the
first consequence to the propnetors.

" Where a packet can only make part of a voyage
in one day, being detalned by natural ‘causes,
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the utility of travelling in them is greatly dimi-
nished ; but the packets that would pass upon

these canals, would not be liable to this great:

inconvenience,

" The approach to, and under, as well as going
from the bridges, would require sinking from
twelve to sixteen inches, but should descend
gradually both ways toward the bridge’; and the
towing path under it should be sunk as above,
to prevént misfortunes when passing so quickly
under it, yet the towing path should then be as
free from water as it is now. |

A new system of designing, executing, and
conducting canals, as well as for that of packet
-boats, is sure, ere long, to take place’; and who
is so0 prope'r'to take the lead in this great work
as Mr. Bradshaw ? .
Estimate of Capital required, and of the
annual Expense of four Packet Boals.

" 1 calculate the average weight of twelve per- -

sons at one ton, and thata packet boat will com-
fortably accommodate one hundred and twenty
personsin the inside,* which will be ten tons, their
luggage and parcels two, making in all twelve

* That this. calculation is under-rated will appear from the
fact, that, a packet, worked by steam and accommodating four
huandred passengers, with mani heavy packages, passes regularly
between Hull and Gainsboroug o
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tons ; not equal to halfaboatload. Asthe packet
boats will be freighted so light, there can be no
doubt of their travelling at the speed I have sta-
ted. I estimate only on 48 weeks in the year to
navigate, but allow wages.for 52.

The weight of the cargoes of the four packet
boats will be 48 tons per day, the length they
will navigate 42 miles, and the dues at 11d per
ton per mile, £1212s; per week £88 4s; and
per year £4,233 12s. - '

) Capital, L. 8 d

gonnage as above, 4,233 12 0
uilding five packet boats,} . interest ‘ ,
2350 per, £1,750 140 0 0

8 pr.cta
Twenty-four horses requir- :

ed, but will allow 36, > £1,260 do. 10016 0

%35 per, : '
garnessfor%horses, £5 per, £120 do. 212 O
‘Building four stables for :

the horses, £400 per, } £l,690 ' do,' 128 0 0
Fourmen’s wages for taking , )

care of the horses, 28¢ per} _ 29[, 4 0
Twelve boy’s wages for ri. | . .

ding the horses, 165 per,} ' 409 4 0
Shoeing the horses, candles, &c. - 175 0 0
Farrier’s bill, ' 40 0 0
Saddler’s bill, 50 0 0
Porter’s wages, each 24s per, 12410 O
Wages of 4 persons attend. S .

ing the packet boats, to 312 0 O

zeceive.money, 80s por, -
Unforeseen coutingences, ) ]

150 perannum, : } % 0 0
To receipts, .£20,160 Hralof 6,353 18 O
Manure by - : e oo

the Horses 60

N;t ineon; 13’866 2 0
—

| £20,220° £4,730  £20,220 0 0
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I have estimated nothing for out-side passen-
gers; they probably would be equal to forty each
packet, being one-third the number of the inside
passengers, and if these were only charged 2s 6d
per, it would produce £6,720 per-annum. It
may be said, that if such a number were added to
a packet it would retard the speed, but this ob-
jection may easily be removed by an additional
horse, which would increase the speed ; for the
addition of forty persens would only make the
whole cargo equal to about fifieen tons burthen,
which would be five tons for one horse; but
daily experience proves, that upon many narrow
canals twenty to twenty-two tons are drawn by
one horse, which travels two and a half miles in
the hour But I should prefer having six packets,
one each way for thie labouring class and ileavy
parcels ; and have no doubt, if a thoroughfare ca-
nal between the said towns was made convenient
for packet boats, and a proper system for the ma-
nagement of them adopted, that six packet boats
would produce a net revenue of £20,000 per
anoym. I have allowed ample wages for the
servants, that the passengers may not be called
upen to give any thing, except for the carriage
.of luggage to amd from the boat. _
{ Sce fydher observations on the ‘above canal, pn.ge i

LANCASTER CANAL,



148
LANCASTER CANAL.

This canal is one of the most extraordinary
productions that ever was exhibited to public
view, whether we consider the laying it out, the
estimate for executing, or the quantity of ton-
nage; supposed to be upon it ; and if the multi-
tude of errors that have been committed will not
make subscribers more cautious hereafter in
chusing a line of canal, it will shew that they
are not capable of being improved by the errors
and misfortunes of others. '

This canal is a broad one, about eighty-one
miles long, including the branches ; fifty-six on
the south of the Lune, with the proposed branch
to Chorley, and about twenty-five on the
north of that river, leading to Kendal ; the sur-
vey and estimate were made by Mr. Rennie.
The estimate for executing the whole line and
branches was £372,777, but the engineer in-
formed the committee, that he had made it upon
‘s0 liberal a scale, that there would be a surplus
of £70,000 for the part south of the Lune, when
all the works were completed ; the estimate for
which was £816,860 9s. ‘equal to 85 per cent
for that part, agreeably to the act; the re-
mainder of 15 per cent was to finish the north
- side of the river to Kendal. It would have been
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a fortunate circumstance for the subscribers to
this canal, if the engineer had surveyed the coun-
try with more attention; for if he had carefully
examined the great advantages which would have
attended the making this canal narrow, and that
- the communication with the Duke of Bridge-
water’s canal, might have been made so much
more easy than by the line he laid down, (which
was extremely inconvenient, and insupportable
with regard to expense, by having to lift the
water so high to supply the summit) he must have
been convinced, that not only the level, but the
principle of the canal was wrong. '

~ Had this canal been made a narrow one, the
saving-to the subscribers (according to the differ-
ence in expense, calculated by the same engineer,
in making the Rochdale canal narrow) would
have been full £176,942, without including the
extension ; and/if ever there was one canal in the
kingdom rather than another that should have
‘been made narrow, it was certainly that of the
Lancaster for two reasons; lst. as nearly all
the tonnage will be lime, coal, and slate, a nar-

~ row canal would have been much more proper
for the carriage of these articles than a broad one;
2d. as this canal communicates with no other,

the expense of unloading goods could furnish no

plea for making it a broad canal.
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- But peshaps it will be said, though the plan
for this canal was not at first laid down to join
any other, yet it was always the company’s infen-
tion to make a communication with the Duke of
Bfidgewater’s canal, and by that means with the
Staffordshire canal, and all the southern patts of
the kingdom. That this was the company’s in:
tention in the outset of the business I think theré
can be no doubt, and is the strongest reason why
this canal should have been made narrow; for if
ever it is made to communicate with his Grace’s
¢anal, goods must be unloaded when they enter
upon the Staffordshire canal

- If this canal md the proposed extension had
been made narrow, it would have saved the com-
pany nearly £200,000, and goods would then
have gone from Kendal, and that part of the
country, full two hundred miles without anlosd-
ing ; but by its being made a broad canal, they
must now be unloaded about midway; and all
goods going from south to porth will, in-conse-
quence, bé subject to the same inconvemieace.

* Suppose the low line that has been talked of
had been taken at the first, and the canal made
‘natrow, goods might have gome to Wigan, .or
_Worsley, and Manchester, by his Grace’s canal,
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or to Liverpool without unloading, or wasting

any extra quantity of water in lockage ; and still

the canal from Wigan to Worsley might have
been made a broad one ; for nothing would have
been required but making a short side cut, and 2
narrow lock near each broad one, and I think:
not more than four would have been required,

and then narrow vessels might have gone to all
the before mentioned places without any incon-
venience. If the committee of this canal would
seriously reflect upon the errors they have been
led into, and the prodigious sums of money that
have been wasted, I think they will be convineed,

that the saving by a narrow canal would not have
been less than what I have stated.

It is worthy of remark, that the engineer’s esti-
mate; if I am not mistaken, was about £25,000
for crossing the Lune valley, and for crossing
the Ribble valley about £60,000; but experience
has proved the fallacy- of the former estimate,
for it is now certain, that crossing the Lune, has
cost near £60,000, not including the loss of in-
terest on the capital, and it is the opinion of some
able engineers, -that crossing the Ribble will gost
_ treble the estimate, for- it is near three times 33
broad as the Lune valley, and. about ten fest
deeper; sothat crossing the two vallies, though
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not a mile and half in breadth, is estimated at
~ £240,000. T estimate on eight years being
spent in crossing the Ribble valley, which is
allowing much less time than has been spent
in crossing the Lune valley, in proportion to
the difference in the width and depth of them ;
four years interest on the capital for crossing the

Ribble, and eighteen months interest on the

capital for crossing the Lune. Four years inte- .

rest on £180,000 is £36,000, and eighteen
months interest on £60,000 is £4,500, making
in all £40,500, which added to the"principal,
makes the whole expense equal to £280,500, and
for less than this sum, I am certain the two val-
lies will not be crossed ; but if the work in the
latter be executed in the same manbper as in the

former, Iam confident they will not be finished |

for any such sum.

Crossing the Ribble at Preston has, by most

professional men that have seen it, been looked

upon as one of the most wild, extravagant, and
undigested schemes that ever was designed; -

I think no man of experience and deliberation
-would ever. propose to cross only two vallies at
the expense I have just mentioned, or even one
half of it ; because no scheme of this kind can
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bear such an insupportable Burtl_'ie\n’_, v\'v'i,tl’iodf
being very injurious, if riot ruinous fo the under-
taking ; especially wheun, by a Judlcwus deviation
of the line, the greatest part of this unparalleled
expense might have been avoided, and the canal
much better supplied with water.

Every otie may riot perhaps know, that when
the act was applied for, one of the members ir
the comimittée of the house of commons- res
probated the fallacy of the estimate in question,
and shewed the inutility of the scheme through-
out; and time has fully proved what he then:
advanced.

The égineér éstimated, that 300,000 tons would
be a’tﬂﬁually' carried upon this canal, and that
~ the expérise of liffing the water would bé £1,700"
* per anniim, which is equal to sinking a capltal‘

of £34,000; butif the expense of erecting steam

engines; and putting down the pumps, driving' a

turiniel from thie Ribble to convey the water past the

last1bck in the ascent, sinking pits for the engiies;’

 wear, tear, coal and wiges for the eiigines, which:,
must liave been worked day and night in'dry sea~
sons, be'taken into the account, this estimate for
liftilg water, will be found as fallacious as that for’
executiiig the canal, being only about oneé-third of
what it will cost ; however, I will only estintate

X
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it at £4,000 per annum, equal to sinking a capi-
tal of £80,000; but this sum would have been
found very deficient for raising lockage water.for-
the tonnage he estimated upon.

Here is a new phenomenon in the history of
canals. From Preston, to where the canal has
for some time remained stationary, is a fine level
country, very friendly to a line of canal, crossing
the Lune excepted, a distance of near forty miles,
iri which there is no lock, and many principal
feeders are taken in to supply it with water;
but notwithstanding this, when it was open-
ed, the committee soon found that it could not
be navigated without a better supply of wa-
ter, for they were under the necessity of
making a cut and tunnel from the Ribble to the
head of the canal, and erecting a fifty horse
engine to pump . the water in dry seasons; and
the person who takes care of it informed me, that
it was with great difficulty he could maintain a
proper depth of water in the canal. I estimate
the expense of erecting the engme, and every
other expense, including wear and tear, coal and
wages, equal to sinking a capltal of £15,000,
which added to £80,000 before stated, would

make the whole expense of supplymg the canal .

wnth water amount to £9:),OOO. .
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Obtaining theact,which was atfended with great
opposition and heavy expense, and afterwards get-
ting fresh powers to alter and amend the line,
and correct some of the many errors that had been
covmmit’te(‘l_ in laying it out, and tor raising more
monéy, I estimate at £12,000, though I think
it is much under rated, making in all £384,000.
So far from the engineer having a surplus of
£70,000, after finishing the works on the south
siﬂ_e the Lune, *his whole estimate, including the
pretended sutplu's! would not have executed the
line across the two valhes, supplied it with water,
and allowed mterest on the capxtal Whlle exe-
cuting. ' ‘

The vessels are intended to carry fifty tons
burthen, and I estimate a lock chamber to be
seventy-six feet long, fifteen feet six incles wide,
.and ten feet rise, which will contain full three
hundred and twenty-seven tons of “w‘ater’, and
require six and a half {ons of lockage water
to navigate one ton of goods. through a-single
lock; but not less than two locks full of water
will be spent in carrying a vessel through that
‘chain of locks, admitting both them: and- the
‘cloughs to be in the best condmon. :

In consequerice of tlle'rllns from thé gates and
the cloughs, and the upper gates not being shutin
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time before those of the lower gates are drawp,
two locks full of water will be found necessary tq
carry a vessel throygh, including waste, by leak;
age, soakage, and eVaporaﬁon, even with Jeav-
ing the water Opcasloually in the lock chamber
for the succeeding wessel. Accprdmg to this

statement, thirteen tons of water will be spent i in -
carrying one ton of goods through those locks,

and then there is the allowance to make for the
goal and other vessels that will return empty!
and the nnmber of these will be great, as little
lime will cross the Ribble after the Leeds and
Liverpool canal is finished, supposmg that of
the Lancaster to be finished. :

The coal vessels from lGarstang ‘and Preston
would genera]ly return empty ; and that the waste
of water occasioned by it may not be over rated,
1 will take the average at only two tons, makmg
in all ﬁfteen tons that would be consumed in car-
rylng every ton of goods that passed those locks,
The rise of the locks nugbt be reduced two feet,
whlch ‘would require less lockage water' but it
is a matter of doubt, whether for that. sxtuatxon
‘'such a plan would be adviseable, still that would
pot make the consumptxon much less than what

I have stated, owing to the vast number of empty
yessels that yvould pass them
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I egtimate upon forty-two weeks in the year to
pavigate, equal to two hundred aud;fifty-twe
days, which would require 1190} tons per day
to pass on the line, according to the emgineer’s
estimate of the quantity of tonnage, and if these
are multiplied by 15, the supposed number of
tons of water that will be required to be lifted
per day for every ton of goeds, the preduct will
be 17,8521, per week 107 l|5 and ‘per year
4,498,830 tons :

Admlttmg the coal to cost 6s per ton when
laid down at the engines, _I will thank the engi-
. neer to shew how he could raise this quantity of
water, including every expense, for £6,000 per
annum, - I have entered more fully into these
calculations, to guard canal subscribers from
being misled and impased upon by such plans,
surveys, and estimates.- .

Let any reflecting man, that understands any
thing about a canal, place himself at or near
Redburn-brook, and view the proposed line of
canal across the Ribble, and he will almost
shudden at the proposal of such g wild romantic
scheme, as crossing that valley by an agueduct,
and pumpipg water for that immense rise. There-
is but one excuse can be made for the engineer’s
prb_posg,l,to pass that valley,” which is want of
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experience and knowledge of the principle of a
canal, the expense that attends the exccution of
them, and the quantity of water required to sup-
ply them, when he made that survey and estimate,
which was nearly at the tlme he surveyed the
Roehdale canal. ‘ :

In a commnttee of the house of commons sit-
ting upon the Rochdale canal bill, the engineer,
in his cross examination, admitted that he never
had executed a mile of canal, or built a single
lock, and this may, in'a great measure, account
for his extraordmary surveys and estlmates at
that time.

Had not that valley been crossed by"a railway,
the canal must have been ruined ; and I appre-
hend, the commmittee and the head clerk have

not forgod who proposed the plan, and made
the estimate gratis.

The engineer estimated upon an immense ton- -
nage of lime for the country on the south side
the Ribble; but that this estimate was as vision-
ary as his others a few observations will shew.
The place from whence the best lime comes on
the north side the Lune to Preston, is nearly 40
miles, and from Preston to Mr. Hailey’s house,
where the Leeds and Liverpool, and Lancaster
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canals come nearly close together, is about six
miles, making in all nearly forty-six miles; but
from Rain-hall lime rock, by the Leeds and Li-
verpool canal, to the said house, is only about
thirty-eight miles.

The coal to burn the linie north of the Lune,
must be carried forty-six or forty-eight miles by .
water, or from ten to near twelve miles by land,
but the coal for burning the lime at Rain-hall, is
got within a few miles of the place ; as the country
from Colne to Burnley is all full of coal, and as
the Leeds and Liverpool canal company get their
lime at much less expense than that which is.
burned north of the Lune, they can'afford to carry
it much cheaper, having no water to lift.

Hence it appears, that when the Leeds and
Liverpool canal is finished, the lime from Rain-
hall may be sold, on the south side the Ribble,
near 15 per cent cheaper than that by the Lan-
caster canal, (supposing the Lancaster canal to
have been finished) and about 7 per cent. cheaper
in Preston market; but it will not be the case
now, as it will have to go by the railway. Here
then is an end of the visionary estimate of reve-
nue, supposed to arise from the carriage of lime
for the country on the south side the Ribble.

1
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“But the public curiosity will still be mucl
inore excited, when I inform them, that there is
a sufficiency of good lime a few miles from Pres-
ton, that would supply the country ot the south
side of the Ribble for. a thousand years ; for 1
bave ‘surveyed that part of the country where
the lime-stone is got, at the request of a certain
nobleman, whohas large estates in thatnenghbdut-
hood, and when going from Preston to the lime
rock, not more than a mile from the town, I met
six or seven carts loaded with. lime, and soon after
four or five more.

Sorely there mever was such infhtuation as this

before ; tomakea canal 2t such: an enontious ex-
pense, and pump thie: water for carrylug Yime
near forty miles, for Preston and that neigh-

bourbood; a&nd- yét have such abundance of it
 within & _few miiles of fhe town ; (exactly similae
to: thie canal Mr. Chapman designed for- supply-
ing. the country on' the nortlr: side of the Tyti€
with lime) what is still more sutprising, if any
thing can be; is, that this canal runs the d&is-
tance the lime is carried’ for Breston paralléF

‘with the sea coast, and in' many p]aces not” ﬁtr _

from it.

The carriage of lime was the .g,r.ahd,; pillar
that supported the mighty fabric, but behold ¢

e — —— s . -

. _ N . — e o
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it is:falfén and all:theé’engineer’s pompous esti-
miutesf revenue 1o urise from ihe camage oflt
arebusied i the rubbish? "o
vorlton et Ty amelns n ity Y e
rIfthe drriage” oﬂlane by the Lancasténf canal
bé teus dF from - the*luirds south of the Ribble by
the Lleedw Had Livedgosl canal; it must greiitly
tcregse the priee of €odl at Preston, Garstang,
Lancaster, and Kendal, by the vessels north of
thetRibble going empty one. way, and:the wig-
£oys on. the. ra:llway south of tbe Ribble bemg I
the same qxtuatwn :
cee oy g gt o R U ITTTI!
- Avery little . attentwn was requn'ed to-have
satisﬁbd the engineer, that hisestimate of révenue:
to.arise from the: carrisge of lime was without:
foundation'; .forthere' ean: be no doubt. of-his
haviing the.planiof . the: Letds and’ Livepoot
canal,’ with the :Rain-hall lime rocks marked
upon:it; :and also the distance from thence'to'the
gaid Mr. Haildy’s house; and ‘he might -easily
have;got. the phice. of the:lime at both those
places; fon he must have the distanée-fom:the:
* lime, rogk .on the . narth of ithe. Lune te the said
house:marked upon his owslplan; and yet; with.
all thip plain, iafosivatiqn. hefire bim,- he made:
_ that ﬁmumestumfcwf Jagge. revenue 40:arise:
" from the carriage of lime¢ ¥ .-, "/ ... KRR

Y



And was it not equslly plain, that:the grest
revegue the engineer. .calculated. wpon to arie
from the carriage of coal would be ‘measly as

visionary as that for the carriage of lime, -as they
must, in a great weasnre, stand ocfall together;

for .if the carriage of lime be loat for he

country .south of the Ribble, it will greatly in.

crease -the price of 'ood by the: . vestels s-ns '

qmpty forit. - po
But as the demand for eool ‘whas tuppoaed to
be 30 great for Preston, Garstang, Ldrneaster, and
Kendal, and its vicinity, the engineer and the
committee for this caral, began to be appre-
honsive (or at least they pretended to be s0)

that the eoal mines on the south of tlme Ribble

might be exhansted ; mere especially as the: two
caals run parallel to each other for seveni miles,
and -e4. diffcrent places very near each other;
and sa- the Leeds and Liverpool canal wis
likely to teke.a lurge quantity of coat from.the
spme mines as the Lancaster canal, it was judged
neceisary to throw eut the bill for the deviation
of the Leeds and Liverpool lime, and petitiows,
. wese piesented for that parpose; the engineer

appeared td support theallegations; andito prove;

thint if the said bill was permsitted 4o pasi into s

law, “the voal mines;’ where the said' cinils nm'

parallel, wtmldaoonboethtdr R



* ‘Fhe friends of the bill anticipated the patare
of the engimeer’s evidénce before he gave it, and
‘the trep & which Lic wes caught was most judi-
ciously:baited. - The first question was; what
was the average thickhess of the various coal
mines in that part of the country where the twe
catials ran parallel, which witness stated to be
about forty-two feet; and in this he was correct.
The second question was, what might be the
average distance between the two parallel canals
for seven miles; and after s variety of questions
being put respecting this, the witness admitted
it to be three quarters of 3 mile.

o The counsel then asked the witness, if
double the quantity of coal estimated to be car-
ried by the Lancaster canal were added to the
large quantity proposed to be taken by the Leeds
aud Liverpool canal, what number of years would
Bé required to get the coal that lay between the
two sdid canals ? The witness said, he was not
prepared to give that information, as it depended
‘n‘pOn calcnlatlon ,

Lord Deérby, who was chairman of the commtt
‘tee, ordered the witnessto withdraw into another
‘vodnt, to make his edlculations, énd inform the
‘cominitées whit time would be required to get
the said quantity of cedl, which ke did,” and
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aftér somie Lithe- feitndd, ! add 3aid,’ tn his gteat
sarprite; he, foimbitdwoulditake: four thousand
two haasdrod years ; :to-this Kiasd Derby replied;
with a smile, ::Mrs Rennie; Uit is ‘quite’ hmg
enough fog a.coal mined¢ tawt. , -.inc

I‘he qlslantlty ot’ toqnage eshmated to be an;
nually camed upon the Lancaster canpl Was
300 000 tons as I have before obsenedt

If the average of the dues fs i’af(en azi .iid pq-
of goods the whole length of the lint wou?d be
10s 1id. but I will 6oly “call “them 10s: dnd
if the tonnage estimated ypon;was. to pass on
the whole line, 1t would produce a revenug of
£]5O 000 per annum ; but as 1hat would jJot be
the case, I will. take the a\erage ]ength at one
half of the whole, _whlch I CODCCIVC to be a fair
estlmate as. theprmcnpal tonnage will always be
coal and there is no doubt. bu_t it will, on the
gvcrage pass more than one- -half the leng‘th of
the line;  but more espemally, as_ Lancaster i i§
nearly balf the length of the line, from the coal
Hilnes and: Kendnl at the extremny of ft. -

N S

Half the above re\enne 'vull be £75,000 per:
annum, and if the quaatity of toppage the engi-
neers estimated upon, was to pass oqly dng-half
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 the longth of the lie,, and -take the tolls ag'be-

leerpopl cqsnal tl;\ex ~wpnld hayc paul off the
whole sum. estlmated ta ﬁplsh j;he canal,, and the
supposed surplus in little more than five years,
but I will call it six years. Suppose the whole
of the dues were taken dt-ohly Id per mile, which
is probably Iowcr than for any canal in Lancashire,
the dues would then producb £50,000 per annum,
and wou].d L pay off the sum in less than eight years.

_ l't can be no matter of surprise, that the pub-

lic mind should have been so much inflamed with

canal speculations, when such visionary estimates.
as these were credited ;, and caused. many, wha

were determingd to become, canal subscribers,

chearfully to sybmit to sleep in barns and stables,
When' beds could not be procured at the public

houses, where meetings were held to receive sub-

scriptions. for newly projected canals.

" It is not possible to describe the injury such
estimates have done to the public, for great num-
bers have been ruined; aid many more greatly in-
Jured;, by.giving'credit to them; and I know of no
subscribers, - taken. generally, ‘that have suffered
80 stughag the subscribers:te-this canal; as many
of them werenajden ladiesand widows, who had
little more than a certain’ annuity tolive upon. - -
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o shew the fllacy of ﬂle estlrnate I’ will
site the ‘smount of 'the revenue grising from the
8ues of ‘the Leeds and Liverpool canal for the
year 1797, which ‘wag’ 8 very good year for
trade-. -
PR 3 l:kl.v ...

[ A

Shn total of tolhfdr the Yotkdure side, 9,920 6 .7
Ditta. ditto on the Lancashire side, 13.804 11 8
Ditto: ~  ditto .~ Douglas navigation, 8989 15 9
Ditto ditte - chket boats, L 449 1 O
Rents, &c. . . 20 5 8
32,688 O 8

.. Sum total of out goings, . 7,344 610

. Net ucone, . 825,838 18 10

- 1 am not quite certain what number of miles
goods were earried upon- the canal and naviga-
tion to raise this revenue, but I’ think ot less
than one hundred and ten ; and 11‘ this’ be the fact,

~ the average of the toHs per mile'is only dbout
£236, end yet there is an immense quantity of
coal exported from Liverpool, besides what the
town consumes, which is carried upon tlns ca.nal -
and the DougTas nav1gatlon ’

, Hete thenm seernnﬂ edaﬁmbdnwgamn
and canal nearly one hundred aml-ten. miles being
enly_part -of théir whale. Jengith, . with a vast
tonnage on the Lanceshire:side, and:the.tolls
producing: & et revenue. of: little : more than
£20,000 per annum, while the estimmate of foms

-
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nage which: the engirieer cilcilated upon, would
produce & revenue from only eighty-owe miles,
(and. the talls are takén :inweh. Below par,) "of
#£50,00Q per atnum. - : } now:leave the subsériber
to judge what ¢credit ahnnldbb gmm tonldeh'
estimate. . z :

 Phis ¥ t‘hink proves what I ‘obseived when1
first set out, that thie -Lancaster ‘cihal ‘affords
meny usefiil leuons, to bath canal cﬁgineers ‘and
canal’ subscnliers and'it is btt acctmnt of thé
latter. that T hm made’ 80 'many ‘observaﬁom
upon this schéme,’ and for the sike'‘of' sohe of
my friends, who have had ‘the ‘hisfortute to bé
involved init: 1st, To canal engineers, for it
_ ought to be a wammg to all how theg la ,out
and recommend & line of canal and m whaﬁ
mqnner the’y' make thelr estlmate for e.xecutmg,
but partlcularly where xt wxlj b@ attended,
,‘mth such an, msup,po(ta.ble expensg a3 $hat of,
- the Lancaster ca,nal 2d.. It aﬂ'orda a greaf dea.l\
of useful information for the. subsgnhq,y to it
though it must be acknowredged it is very dearly
bonght, for sych-an expmple as this, ouphtite -
ke all sybseribers axtromely cartions how they'
thwwkl!&pralklm-ww-Mgﬁf
a counfry;; for where. ever this happens,. ifi-is:
WWMQ» ofﬂxenmlk&ﬂm sacri
foo tartimothen
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. Had_the-ebgineer: told-the-subseribers at first,;
what would be thefatal.contequence o fthis ¢andl
running; pasallel iwith dhé:Leeds dtid Eiverpool
canal, .and. With. the sed coast alw : "grd thyt it
would mat; supply the.lands oi.the setithside the
Ribble with lime, as was expected, on -aittbunt
of the said canal ; and had he given them atrue
statement,af the expcnse, -and a.rational estimata
of the prabable quantity;of, tonnage, 1mast likely.
the spagle ywould, neven;have been; putrinto.the
ground; but whether giving thisikind off plain,
useful ;n{orma’uon,,;ls aaypart of the epginger’s
creed I”lea’ye the.: suhsenbe,rs to: Judgp,byx bis
e,stlmates L O ST I PR ST

‘, Does not 'this aIso shew, ihaf carrymo a ]evel
tbrougﬂ 2 country, has hftle fo do with’ makmg
a proper survey and estimiite, and la;u!;grqﬁf a
hne of céuial anc’l ith works { with dlscretl n’ To
find a Yevél i ‘the most tn'ﬂmg thmg g 'can’al

engmeér ‘had to do, and et, in their es{;mahon

" LN TN P TR IV
it is almost @ evely thmg e
) YI-.,.,, (7n"l H s )x cll)dejl’“J

« ‘Hed this'dingl beeri finishiéd Adebraih zttrthe
parliamentary:'line, 'the fitefest a"gﬁb‘ei;%ﬂéi
thie swoike weré cexecuting; aid: eVl expietise”
included:y alll the “fhoney bink"din "eHéetidg”
steam: engines; ‘am ¥hidr o aRRGAl eXpense ‘dutit:
mated as so much capital sunk, iﬂiéiﬁ&ﬁ’u‘lﬂé,"i@‘f

hfr o
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would have cost nearly a million sterling, and

the original subscription would never have paid
"ope farthing interest, nor do I .think the ad-

vanced loan would ever have paid 3 per cent,

It has been a matter of dispute betwéen canal
engineers and other professional men, ywhether
crossing .the Ribble upon the engineer’s plan,
(which would have required three steam engines, -
viz. one for lifting the water from the higher level,
and two more for raising it from-the Ribble, for
the quantity required would have heen too much
to lift by one engine nearly one hundred yards) or
making eight thousand three hundred and sixty
yards of crooked tunnel at Red-moss, equal to
nearly five miles long, which the engineer pro-
posed, as I was informed, was the more wild,
extravagant and impolitic; and some have given
it as their opinion, that crossing the Ribble by
an aqueduct, was the more irrational plan; but
the greatest part have thought, that of the
two plans, the crooked tunnel was the more
absurd.

T estimate the ngaking that crooked tunnel (a
(thing quite new in the history of canals) at %21
per . yard, equal to £175,360, to which add
£53,868, #being six years interest on the capital,
supposing it to. be executed in twelye years, the
° z .
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amount will be £229,428. I think it is now
clear, that finishing the Lancaster canal and

the crooked tunnel, upon the engineer’s plan,
would have cost full £1,100,000.

It is dMficult to say, which of these plans was
the mosfgunworthy of public notice; but what
has often surprised me much more than the engi-
‘neer prosing them, was, that there should be
men, so extremely weak and credulous, as to
subscribe for the execution of either of them ; and
that those who had got fortunes by pence, should
thus throw them away by thousands,

Kenntt and Avon Canal.

The Kennet and Avon canal is a broad one,
about sixty miles long; the survey and estimate
were made by Mr. Rennie.  His first estimate
was about £214,000; but, upon a second survey, .
he advanced it to £377,368 19s 64, which in-
cludes making a tunnel of about five thousand '
yards long ; and this estimate®vas delivered with
the Betition to parliament, when the act was.
applied for. The first estimate was equal to
 £3,576 13s 4d per mile, and the sed®nd equal
to £6,2197s 32d per mile; but it was made

v a
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upon a liberal scale, in the engineer’s opinion, -
. who expected there would be a considerable sur-
plus when the works were finished.

~ After the act was obtained, various disputes
arose among the subscribers, whether the canal
should be a broad or narrow one ; .and WIr. Jes-
sop was called in to re-survey the line, and make
an estimate of the saving there would be by
" making it a narrow canal. After he had made
his survey, and consulted with his friend Mr.
Rennie, they stated the saving at only £47,237
6s 11d; £41,000 of this was to arise from re-
Jjecting the tunnel, and the pumping water to .
supply the summit level. ‘

According to this estimate, the difference in
expense between executing fifty-seven miles of
broad or narrow canal, (the other three being
tunnel) and scouring out the river Kennet, and
. including sixty-seven locks, eleven aqueducts,

(three of which are very large) seventy-six great
and small public road bridges, twenty-five cul-
verts, eighty-six occupation bridges, (but this
number is, I 'tbini!, too few by nearly half) be-
sides an immense quantity of deep digging and
embankments, would only be £6,237 6s 114,
',which:ma’(es the saving only equal to £.109. 8s

61d per mile.
4
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The estimate*for the occupation bridges should
have been made for three in a mile, which would
have required about one hundred and eighty;
but so far from their allowing three per mile,
that from Trowle-bridge to where the canal will
fall into the river, above Bath,-a distance of more
than eleven miles, there is no such thing as an
occupation bridge mentioned in their estimate;
and yet these engineers were confident that their
estimate would finish all the works.

The saving, by pumping the water for a broad
canal, is supposed to be very large indeed; but
where is the saving there would be by lifting it..
for a narrow canal? For surely, they will ad-
mit, if it would be a saving for a broad canal,
it would be so for a narrow one; or they will be
constrained to acknowledge, that making a wide
tunnel would have cost £41,000 more than a
narrow one. .

They were well aware, that the expense of
pumping the water for this canal, would be the
same whether it was broad or narrow, but not so
in making the tunnel; for they indirectly ac~
knowledge, that there would be a saving in ma-
- king a narrow tunnel of £41,000, and therefore
very artfully avoided having any thing to do
with making tunnels. ’

7

L d
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If Mr. Jessop was cértain that there would be the
saving he estimated upon, by pumping the water
 for the Kennet and Avon canal, why did he not
recommend lifting the water for the Grand Junc-
tion canal, instead of making two: large tunnels,
which (I believe) he was executing at the time
he made this estimate of the great saving there
would be, by pumping the water for the Kennet
~ and Avon canal ?

'The first tunnel at' Blisworthi-lill, which the
engineer laid out, was about three thousand three
Rundred and forty yards long, and that at Brauns-
ton two thousind two hundred, making in- all
five thiousand five Liundred and forty yards of tun-
neling. Admitting £41,000, as before stated,
to bé gained by making five thousand yards of'
tunnel on the Kennet and Avon canal, by the
rule of proportion £45,428 would have been
saved by rejecting the tunnels, and lifting the
water for the Grand Junction canal; but if the
loss by the Blisworth tunnel tumbling down be
included (and it certainly ought to be, - for if it
" had not been made, that misfortune could not.
‘have happened) the whole loss to the company
may fairly be estimated at £70,000.

If Mr. Jessop was right in his estimate of
saving for the Kennet and Avon canal company,
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is it not plain that he caused £770,000 of the -
Grand Junction canal company’s money to be
laid out to no .purpdse, by advising them to make
‘tunnels where they ought to have pumped the
water? But if he was right in adopting tunnels,
for that canal,. why did he recommend a dif-.
ferent plan to the Kennet and Avon canal -
company? He could not be right in both cases,

If the estimate of saving, by making the Ken-
net and Avon canal a narrow one, had been made -
in the same proportion as Mr. Rennie allowed
for the Rochdale canal being made narrow, it
would have been equal to £118,181 8s 6d, in-
stead of £6,237 65 114, which is only equal to
£109 8s 61d per mile, and is not equal to one
fifty-sixth part of Mr. Rennie’s estimate per mile
for executing the said fifty-seven miles; but on
other occasions he has made the difference only
one-fourth less.

These engineers estimate upon £15.000 for
two steam engines, to supply the summit of this
canal with water, where coal is exceedingly dear,
when Mr. Rennie estimates upon £1,700 per an-
num for supplying the summit of the Lancaste,
canal with water, where it is but one-third the
price it will be at the summit of the Kennet and
Avon canal, which is equal to sinking a capital of
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- £34,000, not 'inc]udiﬁg the expense of erecting
the steam engines ; and,t_blat estimate I think isa
great deal too low.

Admitting four hundred tons per day to pass
the summit of the Kennet and Avon canal; and.
supposing the water to be raised one hundred and
* seventy-six feet from the lower level, if the price
of coal be taken at 125 per ton, though T think
it will be more if good, and allowing fourteen
and oné-half tons of water to navigate one ton of
~ goods over the summit ; but as great many of the
coal vessels will return empty, including the runs
from the gates and the cloughs, it is probable
nearly twenty tons will be consumed; and allow-
ing the water to be raised only.forty weeks in the
year, it will cost nearly £3,480 per annum, in-
cluding wear and tear, interest of capital sunk
in the engines, wages, &c. which is equal to
sinking a capital of £69,600, instead of £15,000;
but should it be lifted all the year round, it
will cost full £4,080 per annum, which is equal
to sinking a capital of £81,600; and is this the
great saving there will be, by lifting the water
nearly two hundred yards? And, in order that
- the saving, by making the canal narrow, might
be reduced to a sum not worth notice, they calcu-
late, that from Newbury to Crofton, a distance
~of fifteen miles, it will be twelve feet bottom,
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thirty-t\;vo feet top watér, and six feet deep;
but what occasion for six feet water in a
narrow canal, to navigate from twenty-two to
twenty-five tons burthen. From Crofton to De-
vizes, about twenty miles, they calculate upon
it being eighteen feet bottom, forty-two feet
top water, and seven feet deep. Now if they
call this a narrow canal, I should be glad
to know what they would call.a broad one, .

~ Itisworthy of remark, that digging the canal,
the -extra width and depth-they calculate upon,
would cost more than they have allowed for
erecting steam engines, and supplying the sum-
mit with water.’

By expending in making a reservoir a sum

equal to the expense of digging the canal in the
manner before described, they would have got
fifteen times the quantity of water, for the same
money, that the extra width and depth of the
canal would contain if only once filled in
the year; but if twice filled, thirty times the
quantxty "

But suppose those parts of the eanal that were
common depth, to be drawn down in dry seasons
from nine to twelve inches, .and that part that
was dug deep, . would be drawn down near three
 feet six inches; have. these engineers considered
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what the effect would be, of exposing the lining
puddle for a month or six weeks to the sun and
air,

Some time after, the tunnel at Blisworth, on
the Grand Junction canal, tumbled down, and
Mr. Rennie was called upon to examine it, and
give his opinion, whether it would be more ad-
visable to make a tunnel in fresh ground, or to
lift the water by steam.

The engineer gave the most unequivocal an-
swer, that it would be much better to make a
tunnel in new ground, and have nothing to do -
with’ pumping water,

- And after all, are not the company com-

pelled to pump their water, when they have -
. built the tunnel, twice over; why then
not pump it in the first instance, and
save all that unnecessary trouble and heavy
expense ?

And did not Mr. Rennie recommend to the
Kennet and Avon canal company to make a tun-

mel, after having signed an estimate with Mr.
24
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Jessop, that it would be attended with a loss to
them -of £41,000; and after having made

the tunnel, are they not now pumping their

water >

I am exeeedingly glad that the company have

- made a tunnel ; and althongh Ido not know how

much of the rise is cut off by it, yet I dare ven-

ture to assert, that pumping the water, with the

assistance of the tunnel, will cost nearly double

what the engineer estimated upon for lifting it
the full height without a tunnel.

The second estimate, I have before abserved,
was £377,368 19s 6d, and the estimate for
the line of extension from Bath to Bris-
tol was £155,500 2s. mahng in all £533,869
1s 6d.

~ .

In 1796 T published a pemphlet et the re-
“quest of the committee for opposing the exten-
sion of the Kennet and Avon canal, in ‘which I
endeavoured to shew, that the said eompany-
would throw away £121,906 4s 104, by depart-

ing from the parliamentary line; for that if
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they would loek down into the river at Bath,
and make use of so mueh of it as is there de-
scribed, and afterwards cut a short canal of
about five miles to Bristol, a good, useful, and
expeditious water communication might be made
between the two cities, and goods passed much
quicker upon it than upon the line of exten-
sion; which plan, having been earried into
effect, clearly proves the truth of my observation,
and shews in what a superficial manner Mr.
Rennie surveyed the river when he pronounced
the improvement of those three pools imprac-
ticable.

The estimates for the canal have been found
so0 extremely deficient for executing the canal,
without the extension, that the company have
been under the necessity of applying te parlia-
ment for fresh powers, to enable them to raise
more money, and by their various acts, I under-
stand, they are authorised to raise upwards of
£800,000; but when the works are finished, in-
eluding all necessary wharfs and warehouses, if |
the interest on the capital while the works are
- executing, the expense of erecting engines, the
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wear and tear, and the annual expense of work-
ing them are estimated as so much capital
sunk, Iam credibly informed that the amount
will be nearly, if not more than a million
sterling.

The engineer’s first objection was, that the
mill-ponds between Bath and Bristol could not
be improved, and made fit to navigate upon ; and
his second, that if the canal was made narrow,
it would subjeet all the goods to be unloaded at
Newbury; but if made broad, they would pass
from Bristol to London without unloading;
a plain proof how little he knew about the
Kennet navigation, and still less that of the
Thames. _ . -

It is not a little extraordinary, that the en-
gineer should, in his estimate for the Kennet
and Avon canal, have set down £13,905 10s.
for improving twenty mill ponds on the river
Kennet, and yet object to the practicabi-
lity of improving only three on the river Avon,
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which are naturally good, when compared with
some of those that are to be improved on the .
river Kennet; this is a mystery, k freely eonfess, -
I am by no means capable of understanding.

I have already observed the great inconsistency
~in the conduct of the engineer, in proposing to
alter and amend twenty mill ponds in about
twenty miles, between Newbury and Reading,
and some of them very bad and shallow; and yet
he cannot amend three ponds on the river Avon,
when by so doing, he would savg his employers
above £120,000.

But suppose the last mentioned sum is sa-
crificed to get rid of three mill-ponds on the
river Avon, which are comparatively good;
if the twenty bad ponds, between Newbury
and Reading, be improved and made good,
will the engineer then have removed every
‘obstacle, and got rid of every difficulty that lies
in the way of a free, useful and expeditious
water communication, between the cities of
London and Bristol> No; when the sum of
£120,000, as before mentioned, is thrown away,
and twenty mill-ponds on the river Kennet are
improved ; so far from the difficulties, obstacles,
and dangers being removed, they will only be
commencing. = .
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Brom Reading to London is about eighty
miles by water, and so many and great are the
obstacles that lie in the way of a free water com-
munication, that neither money nor ingenuity
can either subdue or remove them; they will
remain as long as the river is used for navigation.
In the above eighty miles, there are about nine
in the tide way, at some places very rapid, and
when there is a small swell in the river, from
twelve to fifteen horses are required to draw one
barge, and about nine when the river is at &
moderate height.

~ Between Reading and London, there are many
shoals in the river, which, in the summer
months or dry seasons, are not more than from
two feet nine inches to three feet deep; and
barges are frequently detained fram twelve to
fourteen days for want of water ; and frequently
the pools are drawn to flush them over the shoals,
and the barges unloaded into small vessels.

{

How or by what means are the vessels that will
mavigate on this canal, with fifty tons burthen, and
draw four feet water, to pass these shoals, or’
contend with the floods in winter? these diffi-
culties will render it necessary to unload the’

goods at Newbury.
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Another reason why goods from theKennet and
-Aven will not go in one bottom to London is,
that from Newbury to London, they will always
be carried as much cheaper in the barges which
are built to carry from seventy to ninety tons,
as would more than thrice unload them at New-
bury ; and this I think clearly proves, that the
-canal, on all accounts, ought to have been made
narrow ; and more especially, as the principal
part of the tonnage on it will always be coal.

If there had been a good and expeditious na-
vigation from Newbury to London, that boats
full loaded could have passed without being un-
loaded, there could not have been a question
respecting a broad canal ; but as this is not the
fact, it entirely alters the case. I now leave the
‘subscribers to this canal to judge, whether they
have been benefited by that fallacious estimate,
or irreparably injured by it. '

Had a narrow canal been adepted, and the
extension given up, néarly, if not more than
£300,000 would have been saved, and goods
would have been carried as cheap, and in one-
‘fourth less time, as daily experience proves.

Having already shewn the many and great
errors that have been committed in making esti-
mates for capals, and also for designing and
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emeeuting the works, I shall mew proceed to
shew how. } think a camel sheuld be desigmed
and executed.

A broad canal should have forty-four feet
water éurface,, twenty-four feet bottom, and six
feet water. The locks, if possible, should be
placed at such a distance from each other, as not
to allow of the pools between them to be drawn
down more than from two to four inches by a
lock full of water. '

Iestimate a lock chamber to be seventy-six feet
long, from fifteen to fifteen feet six inches wide,
with a rise of six feet. Sucha.lock chamber wilk
econtain six thousand eight hundred and forty cubic
feet of water, and would require a pool to be full
fifty-four yards long, otherwise more than one

foet im depth would be drawn down. by taking =
lock full of water from it. But if a. peol was
only six inches drawn down, it would require to
be full one hundred and eight yards long, ‘and if

~only drawn down four inches, must be one
hundred and sixty-two yards long. .

It will sometimes happen; though but seldom,
if the country has:been properly surveyed, and
the line. judiciously: laid out, that for a pool
or. twa- this' distanée’ cannot be had; and where:
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this is the cdse, those pools should be widened
one-third, one-half, or even made double width,
rather than have them drawn down more than
four inches. But it often happens, that the length
of a pool may be extended by a little extra dig-

ging and wheeling, and sometimes by a little
extra embankment. '

Suppose upon a line of canal, in eight hundred
yards in length there is a rise of eighteen feet,
which is all in the last two hundred yards (and
similar cases are very common in all canals of .
moderate rise) the common way of placing locks
would be to set those three almost as close tbge-
ther as they would stand, owing to'the fall being
in so short a distance, to save a little extra dig-
ging and wheeling, and thus make the locks bend
to the ground rather than the ground tothe
locks ; and by so doing, that part of the canal

~ would be entirely spoiled.

Those eight hundred yards should have been
divided into three equal lengths, and the locks
placed at equal distances from each other; and
from the first to the second lock there would
have been some extra wheeling, if materials could
“not be got nearer than from the quick ascent,
.and some embanking would be required in

the same length, and perhaps there might
2B
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be a little above the head of the second lTock ;
bat when this was done, the canal would be made
much more convenieat to navigate, and all un-
necessary waste of water prevented, nor would a
lock-keeper be required ; but according to the
present system of placing locks, 2 lock-keeper
would have been absolutely necessary.

~ The expense of a lock-keeper may be consi-
dered equal to sinkinga capital of £1000 and
the unnecessary waste of water occasioned by
the improper placing of the locks would be equal
t0 another £1000 at least ; whereas, from £50
to £60 expended in extra digging and wheeling,
would have prevented all this loss and in-
convenience. '

Ii is self evident, from all canals that have
oonsiderable rise and fall, that these important
megulations by canal engineers in general have
Deen entirely overlooked ; hence comes the useless
train of lock-keepers, and partly the want of
~water in summer, and a speedy destruction of
“the locks.

A narrow canal should have thirty-four feet
water surface, eighteen feet bottom, and five
feet water. 1 would recommend the locks to be
eighty feet long, eight feet wide, and six feet
rise ; but should the canal join some other where
the locks are shorfer, this length would be

ok ;»‘z:‘;f £
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found improper ; but where mot restrained by
circumstances, I would not have them shorter,
Such a leck chamber would contain three thou-
eand eight hundred and forty cubic feet of water,
and would require the pools to be forty yards
long, if they are not drawn downmore than one
foot by a lock full of water ; and if they are only
drawn down six inches, eighty yards in length
between the locks will be wanted ; but ifj only
four inches be drawn off the pool, it should be
onc hundred and twenty yards long

Here, as in the former case, if thns length can-
uot be had; the pool should be widened one
balf, or made double the -width, if circum-
“stances ' should require. But in these situa-
tions the .rise of the locks must not be re-
duced that the pools may be less drawn down,
for then they would not supply the next locks
‘below ; and moreover, it would cause the water
to be flushed over the regulating wears to supply
them ; and widening pools is to prevent this evil.

A broad lock seventy-six feet long, fifteen to
fifteen feet six inches wide, tise ten feet, would
. require ‘the pools to be one hundred and twelve
‘yards long, if not more than one foot in depth be

drawn down by a lock full of water ; and if they
‘arenot to'be drawn down more than six inches, the
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~ pools should be two hundred and twenty-four
yardsilong; and if not drawn downmore than four -
inches, they must be three hundred and thu'ty-slx
yards long. .

Asmuch as possible, the locks should be placed
at an equal distance on the whole line, oras
near so as ci;cﬁmstances will admif;' and for
want of attending to this, what a sad spectacle
do some of our canals present, by having them
crowded at those very places where any reason-"
able distance between them might have been had.
But seven locks each six feet rise might. be
placed at equal distances in one milé, which
would require seven pools; and if the masonry
of alock be taken at one hundred and ten feet in
length, it would admit of each pool being two
hundred and twenty yards long ; and with pools
not shorter than these lock-keepers would be un-
necessary, and flushing’ of water would not be
wanted.

When from eighteen to ﬁventy locks are  placed
near together, (like those near Wigan; or on the
Kennet, and ‘Avon canal, or such as those would
have .begn on the Lancaster canal, had they been
built) before the boatman and the lock-keeper
have opened and shut one half the cloughs and
gates, they are exhausted, and thep shutting

A
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them in proper time is neglected, and the un-
. necessary quantily of water that is wasted by it
is-incalculable; ‘and in winter, when a horse
comes bathed in sweat to such a chain of
locks, before his acsistance is, wanted again,
he will. suffer more by this than by a mode-
rate day’s. work; whereas, if the locks had
been placed at a proper distance from each
other, a horse would have had a reasonable
breathing time, while the vessel was passing each
lock, and that without any unnecessary loss in
time or waste of water,

e ———

" INSTRUCTIONS

FOR’

LAYING THE FOUNDATION AND BUILDING
~ OF A CANAL LOCK.

When the foundation of a lock is soft and
spoug‘y,"something like a quick-sand, it is of
importance to know whlch is the best way of
treating it, ' ’

In all scuch strata, pllmg has, a tendency to
shake the ground, and make it more loose 3gnd
_spongy ; and moreover, there is great danger of
the. water following the piles, and breaking out
below, at some considerable distance.
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The best way, I think, would be to dig the twe
sides anid the breast aslow as can be conveniently
got, and fill up the trenches with lime craps, |
‘Yime dust, pebbles, ‘and large gravel, and lay
two whole deal balks up each side the whole
length, but three for the breast, and cover the
whole platform with good deal plank, three
inches ‘thick, ‘and twenty-ome feet long ; but
they ‘should be laid low enough to adnnt of the
counter arch bemg placed upon them. -

There should then be two rows of good sheet.
ing piles at the tail, and one at the head or breast
of the lock ; and a good deal balk, twelve inches
square, and thirty feet long, should be laid
across ; and upon the middle of it should the heel
of  the lock-gate stand, and on the inside of
it the sheeting be fixed, and when well
driven, should be well spiked to the timber,
and go five feet beyond the back side of the
walls; and those five planks should be three feet
longer than the rest, and stand that height above
the txmber, after all the rest of the qheetmg is
cut off; and' those two . parts standmg so much
higher than the- rest would prevent the puddle
from being washed away, ‘should a run of water
take place.* There should then be two half balks
laid the same length as fhe large one, and even
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with the top side of it, and five inches and »
quarter screw pins should go through thgm all ;
one near each inside wall, one in the middle,
and one near each end of the timbers ; and they
should all be well screwed together. Two more
balks would be required the same length as the
other, and laid at such a distance from them, as
to admit of four feet in width puddle ; and the
sheeting should be spiked to one of the pieces,
and the other half balk should be so placed as
to have the sheeting between them, and they
should have the same number of screw-pins, and
" be screwed together as the other sheeting ; but
inch pins will be sufficient, and those planks
should stand three feet higher than the timber on
the back side the walls. There should then be
cross pieces let into the timber, and covered with
good three inch deal plank, to preserve the pud-
dle; and the breast of the lock will require a row of
sheeting pile, finished in every respect like thelast
mentioned row, and the length of all the plles '
must be regulated by the gooduess or badness of
the ground it has to pass through; but the pud-
dle tremch should not be less than four feet deep,
and about the same width. ‘

This is the way I weuld recommend every look
0 be sheeted, whether it stood upon marl, gra-
vel, n quick sand, or a rock ; and two inch deal
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plank will be strong enough for it; except the
piles are required to be more than ten feet long ;
1f more, three inch p]ank would be better.

 The masonry of a canal lock is in general as
, deﬁcwnt as the designing of it; though it
requires more care and attention than. any
kind of stone work I know of. The execu-
tion of a lock is frequently committed to a mason
who never was competent to build a cottage-
house; yet none but the best workmen should be
intrusted with it; for masons in general do
not know that any more skill and care is required
to.build a lock than a barn.

The first course of stone in the lock side should
be sixteen inches thick, and set fifteen feet wide ;
and the next course should be set full two inches
‘back, and should batter back two inches in rising
to the top; and the courses should gradually
diminish in thickness to twelve inches at the top.

In the middle of each lock side there should be a
course of ashlar, two feet broad and one foot six
inches thick ; and there should be twelve throughs
in every rood, from four feet six inches to five
feet long ; and the backing should be four feet

‘thick, with five abutments on each side, four
feet broad, and from eight to nine feet long.
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All "the ashler should be from twenty-one to
twenty-four inches on the bed, the ends and beds
well dressed, and none of the ends square to less
than one foot. From eight to nine feet in length,
. on the back side of the upper and lower gates,
should be square backing from the foundation to
the top of the lock, laid in geod water mortar ;
bricks would be the best, if they can be con-
veniently met ‘with, but if not, every stone
in the course should be of equal thickness.
The hollow quoins should be made of the hardest
stone, from three feet six inches to four feet on
the bed; and five of the top courses should bé
well cramped together on the bed, at that end
which goes into the lock chamber, but the othet
end will ‘not require it; and the same will be
necessary for the upper gates, but only thOse in
the inside of them ‘

I would recommend an upright bar of iron, two
inches broad, half an inch thick, of sufficient
length to reach from the middle of the top course
of hollow quoins to the middle of the fifth course
~ downwards ; ‘the. bar should have the ends turned
'square two inches, and let into the stone ; and it
will require three square holes into it, to go on to
three square bolts that must be let into the wid-

dle ofithe three courses-of hollow quoins, and the
, - 2¢C
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ends of these three bolts must just. come as far on
the outside the bar, as to admit of "being rivetted ;

but they may be made of sufficient length to
admit of being screwed -on the outside the bar,
should that -be preferred. The two square ends
must be well soldered in with lead, and the bar
should be sunk into the stone the thickness of
itself, and two wil be wanted for the heel of
every gate, which will requlre eight for a Joek.

A person una.cquamted with the great stress
that lock gates, aud the masonry connected with
them, are frequently exposed to, would probably
think that all this caution and cramping is un-
necessary; but one conversant with the great
and sudden shocks they often receive, will allow,
that if more could be done to strengthen them, it
would still be much better. Canal locks are very
expensive, but particularly so when properly
made, and every means shou}& be used to preserve
them, : e

But the lower gates of a lock are frequently
finshut when the cloughs of the upper.gates are
drawn ; and should one of the gates be mearer
shut than - the other, by the water nioving down
’th_e Tock chamber with ‘great velooity, it shuis
that gate which was nearest being'so with great
- violence, ‘and the bottom-cill and the hollow
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quoins have all the skock fo bear, @nd it often
raises three or four courses of them -a quarter
“of an inch, sometimes more; when this has
once happened, that part. of the lock will.never
turn water again, - until it has been taken!down
wnd- rebuilt. * ‘And where.a pool is very. short
between two locks (which is often the-gase) if
the upper gates of the lower lock are pot shut,
when the cloughs are drawn to discharge the
water from the lock chamber next above, the up-
per gates of-the lock, are thrown te with great
force, by: the water yushing down the;pool-with
early a double velocity, aceasioned by the water
surface: being ¢4’ much contracted, hy the last
descending. vessel, drawing it down perhaps from
eighteen .. twenty-four inches ;. and.sheuld one
of the gates be. more shut than the ather, they
close with such violence, that the hqllow
quoins, and the masonry connected with them,
and the cills:also are .more injured - by it than
those of the lower gates; but if pools of sufficient
length bad.been. made between -thelsaid locks,
nb . part: ‘of, ’this: injury :could :have.obap-
peited. .. Short .pools . are ‘always . attended:cwith
greatlossiof time and water! : The shack some- -
times:igiven by the upper ‘gates. isisach, as to
raisei twa or three.courses of the:holow quoins
half an inch, and the joints of the adjoining

i
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"‘INS’I‘RUCTIGNS S

[P L 4

FOR mﬂmme 'rm-: BREAST OF A LOCK, AND uow
~ 70 GUARD IT FROM BEING INJUFED BY THE
S0t yEsHELS’ mmvnnﬁs '

All the stones in the breast aftel‘ the ﬁrst
coutsé shbuld ‘be four' feet long, from' fifteen
fo Sixtech thches: thick; “afdfrom ‘two feet $ix
hchés“to ‘thtee  feét Brdad “ut ‘the fap ceurse
tirast ot have mofe than 'five stones-in §t. - On
¥hé batk ‘side of the breast there should be a
tbiniter “arch,’ #nd the crbwn -of it must come
glosetothe eird ‘of the- centre stone in the breast,
and -should not be less than three feet six inches
, bl‘oad in amy one course The counter arch must
' mmmenc‘e one foot above the foundation of -the
hreast and finish even with it, -dnd’all the stones
for it'must be two feet four inches broad and of
the Same ﬂhdkness ‘ds the stones m tbebreast

The dentrc stone in- the counter m'ch thl TE-
qulre cutting. down three .or four inches; and 2
stone on each side of it should be a little cut
down, about half the breadth, which will make
about four feet in breadth of square stone at the
crown, to meet the square ends of the stones in

the breast. The centre stone in the breast must

be cramped to the centre stone in the counter
warch, withsa cramp sixteen inches long, well

L)
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soldered in with lead, and. evéry course.. of stone
in the breast and the coypter arch must. be thug
eramped. : C

" The space between the ends of the stone in the
breast, and those of the counter ‘arch should be
filled up with well dressedstone, the same thick-
ness as the stones in the breast, laid in good wa-
ter-mortar ; and in every joint both in the breast
and the counter arch there should be an angular
or circular groove cut through the stone, and
these should all be well filled with roman ce-
ment. When the breast is finished, - a " good
cramp,should cross every joint in it. The inside
* of the counter arch should be filled up with well
dressed stone, lineable with the springer, and
covered with stones from five to six, feet long,
and four inches thick. '

For preserving ' the breast of the loek there
should be a cast iron plate two imehes thick; five
feet long, and twelve inches broad, made circus
lar-to fit the inside of the breast. having two
pieces fixed in the middle of the front, the.same
thickness as the plate, six inches deep, ' and - mak-
ing a dove-tail of twentv-eight inches at the
top edge of the plate, and twenty-four at she
lower edge; and there should be two holes at
each end of if, -to admit of bolts full inch square,
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which should be let into -thé masonry'six inches
deep ;' the top edge of ‘the platé should stand
one inch above the top of the lock breast. - On
the back side the plate, there should be four ribs
or lugs, half the depth of i, three mches square,
and these must be let into the masonry Two of
these castings wﬂlbe reqmred for the breast of
a lock ; but only that for the top will require to
be made with a. dove-tall for the bottom box
need not be more than slxteen mches wnde but
the plate should be the same length and strength
as that for. the top, ,to'adm;_t of two more lengths
of narrow timber being ﬁxéd up. A

: There should be two pieces of good heart
of oak, twenty-elght inches broad, six feet six
inches long, and eight inches thick. These
should have a groove made down the middle to
admit of an-iron bar, two inches square and six
feet long,  which. should- have a flue at the bot-
tom, two inches deep, one inch wide, and have
a cotter .the same depth, one inch. thick, and
- twenty-four inches long, the top end shouldhave
a stout thread, with a nut two inches thick ;
and there should be a hole.cut in the front of the
~ timber for it, and when well screwed, the ‘place
shouid e filled up again. -

Whea the castings and the timber are thus
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fixed, it is plain the top stones in the centre of
the breast canniot be raiséd; without raisthg it
feet in depth of the breast; no¥ can theé top
cotifs¢ Be driven back without removing all the
cénfre of the breast with it, ds the timber Will go
against it l the way wp'; and hordover, the
counter ar¢h will prevent it from being forced
backwirds.

It is of no consequence to the bolts how hard -
they fiay be scréwed, as the ribs on the back of
the casings will sugtain' the pressure; but it is of
impottaiice to the masonry to have it welt screw-

ed, as it will help to consolidate it.

* By having the castings five feet long, and the
bolts near each end, and four inches extra length,
with two nuts for each, it gives an opporfunity
of fixing up two more timber uprights, eight
inches: by six, and will leave a space of about
eight: inches betweent thém and the middle pieces.
when' serewed together; and these should all be
crossed:ort- thie front with two strong barsof iron,
to prevent 4 nirrow vessel from dividing them,
an'd the bottom éndd may be covered with strong

‘rolled irom plate three feet high.

From the great spedd of rarrow vessels off
broad' canal, ¥ plainly sec, that in' & shott time,
the " primeipal todnage on' them will. be car-

2D
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ried in narrow vessels, but especially coal, lime,
slate, flags, dying wares, &c. which will require
the breast of the locks to be guarded in the best
possible manner, as every plan for that purpose -
has yet been found insufficient. This way of
guarding the breast of a lock, makes the stroke
of the vessel have an equal pressure upon it for six
feet deep, by the timber always going against
the breast.

There are four different ways of applying
valves as a substitute for the present cloughs, but
“at present I shall only mention two, ~either of

which would be vastly superior to ‘the present
mode, both with respect to saving of water and
time in opening and shutting, and of expense in
making, and would be much more durable.

There should be a cast plate, twenty-eight
inches diameter, inch and half thick, cast very
- true, with a round hole in it twenty-one.inches
wide ; and should be let into a stone half its thick-
" ness and screwed fast to it, which should be
three feet square and one foot thick.:- Under--
neath the plate or stone it is let into there should
go a lead pipe, two incltes diameter, and end as
soon as it gets into the passage for the water;
and it should go_ from thence to a few mches
above the surface of the water which would cause
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it to pass much more quietly into the lock cham-
* ber; and the bottom of the channel that conveys
it into the lock should be even w1th the coun-
ter arch.

If two narrow vessels are in the lock when
the chamber is filling, there is great danger in
one of them being sunk, if care is not taken in
drawing the: cloughs and sometimes a vessel is *
sunk. -

But to return. Across the *hole in the 'sai.ili;,-
plate‘,therc should be a thin bar of iron fixed
, exactly in the centre and even with the face of
it, with a hole in the middle to admit of an half
inch pin working in it. Another circular plate
the same diameter as the other, but only inch
thick will be wanted, which will requirea groove
casting round it, the centre of which should be -
three inches from the edge of the plate, sunk
full inch deep, and two inches wide, to admit of
a rope two inches thick being placed in it.
There will want from six to eight small holes
drilling through the hollow of the groove, on
the top side the plate to admit of small pins pas-
sing through them and the rope to keep it in its
place, which should be filled with pitch and tar,
and more than one half of it should stand out of
the groove; and a wood block should be turned
- the diameter of the groove to give the person that
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“splices the rope the exact Jength; but it shoyld-.
be well stretched before a length is cut off.

Fhe rod for lifting the walve should be inch
and half diameter, until it gets through the ma-
soory, made of goad beaten iron ; afterwards it
should he two igches and a quarter broad, for
sixteen {o eighteen jnches, apd then turped for
twelve to thipteen inches, working through s
brass guider, near the top of it; and there myst
be an half inch Rin turned from twelve ta four-
teen inches long fixed in the centre of the plate,
to work in the hole of the said cross bar; with
the pin thus fixed 3t the hottem of the rod, angd
the top werking in the brags gnider, it is not pos- .
sible that the valve can he thrown off its seat ;
and when thus fixed, it will shut as type apd turs
as well 35 any brass valye.

A valye made ypop this pripciple canno$ he
injured with either opening qr shuttipg ; - for the
moment it is lifted the least from its seat, the
water will afterwards perform the priacipal part of
the business in s3ising it ; gad it cannot he ipjnred
by heing shut, for the water will pyeak the fall ;
moreoyer, it Will pat be raised more than fram
cight to nine inches, and 2 hay of ten years old,
vouli perform this wark with ease.

The ragk casting for the valve rod shoyld he
“iom foyyteen to sixteen inches lopg, and face
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the lower gates ; and the short shafi for the pi-
nion should stand at g right engle with the
eanal, fixed in two castings, each havipg three
serew bolts let inte @ stone three feet broad,
four lopg, and one thick. »

Upon the said short shaft there should be a
rotch-wheel, as it is called, similar to that on
the beam of a weaver's loom, from six to eight
inches diameter, one inch thick, but not very fine
toothed. 'This wheel will require a catch t work
upon a centre pin, two inches from the end, that
will work in the said wheel, and twelve inches
from the other end, which should stand st a
right angle with the canal, gad have 2 parallel
joint to admit of anether at the end of a rod
thige quarters of an inch round, which may be
any length required 5 at the aud of it there must
be another paralle] joint fixed to the end of a bar
of irem, that will move yp and down like a way~
heam, which may be from eight fe ning feet
long, and fixed in a easting for that purpese,
Under the other end of tha beam, three feot six
inches, or fram that to four feet helow the heel of
the gate, and from three feet to three feetsix inehes
. fram the loek side, there should be a hole cut in
the hacking eighteen inches square, and the botr
tam ef it should be sixteen inghes belaw the sur-
face of the water in the lock chamber when full.
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At the bottom of .the hole, there should be an
opening cut into the lock chamber, twelve inches
wide and four inches deep, and in this square cill
there should be a cast iron cistern fixed, sixteen
inches square in the inside, or round, as may be
most agreeable, without bottom, half an inch
thick, amd thirteen inches deep, with four legs,
‘three inches long, which will leave three inches
from the under edge of the cistern to the masonry
for the water to enter. ' :

* 'There should be a float fixed in the inside of
the cistern, made of rolled iron, full one-eighth
of an inch thick, or of good ash or elm, and in
the centre of it there must be a rod fixed to the
end of the said beam, with a parallel joint, and
the end of it that will be fixed to the float, should
have a thread cut upon it for some inches, and
a screw nut should be rivettéd to the float, by
which it may be fixed any height that may be
-required. - The float should be fixed at sucha
height, as will throw the catch out of gear the
moment the lock chamber is filled. 'There will
be no catch of any kind to support the valve
when raised but that which works into the rotch
wheel, and as soon as it is raised out of gear,
the valve must fall, for the catch will always be
_ in gear, exeept when raised by the float. ©
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Any person that has the least idea of mechanics
will, Ithink, understand the principle, and see,
that when the lock chamber is filled with water
the float will be raised, and discharge the catch
from the said wheel and shut the valve.

Should it be considered an object of impor-
tance for valves to be fixed in the lower gates,
to shut themselves as soon as the water is dis-
charged from the lock chamber, this may be
done by a float as effectually as for those of the
upper gates ; for it frequently happens, through
the carelessness of the boatmen, that the upper
cloughs are drawn long before those in the lower

gates are shut and thus a large portlon of water
is wasted.

* I shall now explain the nature of the second
valve I recommend, which probably may be pre-
ferred by the public, and I am partial to it ; for
its simplicity far exceeds any thing of the kind
that has yet been used for the same purpose.
This valve will not require raising, and it may
be opened in a second of time, by a boy of from
eight to ten years old. The valve may be made
either round or square, as may be most agreeable ;
but I would make the opening twenty-four inches
long and sixteen inches wide, and it should be
made of stout rolled iron,. three eighths of an
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ineh thiek, fixed iir a eastframe ; amd the part
agzimst which it will shat should bé grotme
perfectly true, and would tiot requite to be nioré
than twe imches broad.

A strong oak frame, the timber six inches
mches square, may be let into the masondy, éven
witk the face of it, bolted fist; and the ocast
frameserewed to'it, which may any time bb ehsily
taken out, if found necessary.

The valve should be fixed upon an upright
- spindle (in such a manner as may easﬂy be taken
off) two inches from the centre or middle of the
valve, which would causé it instantly to shut as
soon as the catch or latch was raised out of gear ;
as there would be near one-third more water
pressed against one.side than the othery and for
the more speedy shutting of it, it should not be
opened: quite so far as to make the opposite edges
stand at right angles ; they should be a few de-
grees short of it, and it should be the side which
was the largest that should not be opened to the:
full extent. ,

* The valve rod sHould be round, éne irch and
-# half diameter, and sfand three feet six irches
dBove the masonry, and should have & coﬂﬁf furi~
ed uponit there, &nd work t’hl‘ouwh a brass guxder,
to keep it steady.
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Two cast uprights should be screwed: to a
stone three feet square, and one foot thick, and a
~cast cap should be fixed upon them, through
which the turned part of the spindle, near the
top, should work in a brass guider, fixed in the
cap, and have a square above to admit of a key,
by which it may be turned; but will not need
turning quite half round, whlch may easxly be
done by a koy. - -

Six inches below the cap, there should be a
collar turned to support the rotch wheel, which
should have the teeth upwards; and there will
requlre an opening in one of the upright castings,
six inches long and three quarters of an inch
wide, -through which the catch will work, and
it should stand ata nght angle with the canal;
and the float, the long bar or way beéam, the
‘upright rods, and the parallel joints, will be
exactly like those before described ; these valves
like those, will be instantly shut as soon as the,
lock chamber is filled wnth water

. Perhaps- it will be said, that these valves can-
vot be made as water tight with grinding, as the
. ether valves which have a rope fixed that will.
prevent .any runs. - That valves thus ground
may be made to hold water exccedingly well is

certain, but perhaps not quite so water tight as
2E
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the other; yet, should any inconvenience be
found, it may be removed by rivetting an even
piece of stout leather round the edge of the valve,
or to the frame, which would last a2 great num-
ber of years; for water-tight I will engage to
make them. :

The next thing to be considered is, the making,
hanging, and balancing of the lock-gates for six
feet rise ; for having these upon the best princi-
ple is of the utmost cpnsequence to the canal
- proprietors ; though as yet, little atteation has
been paid to them. '

The heel posts should all be made of good
- heart of oak, free from sap or shake, thebreast
postsand cills should all be the same ; the length of
the heel posts for the upper gates should be seven
feet, (yet six feet nine inches would do for the
common way of hanging them) eleven inches by
twelve, and the breast posts ten inches square.
The cross bars should be eight and a half inches
by seven when finished, and thelength of the cross
bars, including the ténqhs, nine feet, and the dis-
tance from inside to inside ene foot nime inches,
and the cill for the upper gatés to shut against;
seventeen inches broad at the head, nine ia-
ches at the point next the heel, and eight inches
thick ; and the deal plank for the ‘covering
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two inches thick. These bars are long enough,

should the lock be made four inches wider than
I have estimated upon. o

_ 'The length of the heel posts for the lower gates
should be sixteen feet ten inches, eleven inches by
twelve; and the gates must cach have six bars, the
same length and strength as those for the upper
gates; but the bottom cill for these should be
fullas strong as that for the upper gates, and the
breast posts should be full ten inches square.

Nothing can be worse designed than the present
plan for hanging lock-gates, as they frequently
- have from half an inch to three quarters space in
‘the collar at the top to play in, and often fullas
much in the step at the bottom ; end ifany small
matter get in between the heel post ahd the hol-
low quoin, the gate is forced into the lock; and
the quantity of water that is wasted, while the
heel post remains at such a distance from its
place, cannot be estimated ; and the same bad
effects often happen by something getting in
between the front posts ; and thus the gates are
forced first one way and then another, and soon
get knocked and shaken-in pieces.

~ The heel post of a gate should move as trﬁly
upon its pivot, s that of an upright shaft for a
corn mill or & factory, and it may be easily made
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to do so. In the first instance, the heel post
should be put into the lathe, and  turned true
for about six inches in breadth at the bottom
and top; and the foot should be turned before
it is fixed in, and put on with two hoops;
the hoop for the turned part at the top should
be full three inches broad, and the collar it is té
work in should be the same breadth. Before the
hoop is put on at the top, the turned part should
be divided into four or six equal parts, and there
should be as many grooves cut in it, six inches
- long, three quarters of an inch wide, and half
an inch deep, and there should be six iron keys
made to- fill them well, and be gently driven
within the hoop; -and if the wood should after:
wards dry in, so as to make the hoop loose, the
keys may be hardened, and the hoop. made fast
agam, “and yet be as true as at the first.

' W’heti the heel posts are turned and hooped,
there should be a bar of iron, two inches broad
and three quarters thick, let into the outside of
the heel post, for the lower gate even with it,
and go six inches above the to;;‘bar, and as
much below the bottom bar ; and there should be
as many short arms welded to it as.there are bars
in the gate each sixteen inches.long, with two.
holps' in, and of the same strength. as the



211

upright ‘bar; and the joints of all the bars
should be crossed with them, and the upright
bar, as well as the short ones, should all be
rivetted ; andtheinside of the upper heel posts,
as well as the breast posts and bars for both the
upper and lower gates should be plated in this
manner.

~ The stones for the hollow quopins wear: Very
fast by the gate heel working against them, and
the sand-and water assist in doing it; besides,
the stones are frequently very different in their
qualities, some hard, others soft, and often cut
and worked the wrong. way for lasting, as the
circular part is many times cut from the bed of
the stone ; whereas it should always be cut from
the end of it ; for when they are thus worked and
improper qualities mixed together, "the circular.
part cannot wear uniformly, and this- nmperfec-
tion will, in time, cause a great loss of water.

To prevent this loss and make the circular
part durable there should be three circular plates
cast full half an inch thick, each four feet six °
inches long for the lower gates ; but those for
the upper gates may be cast in one length, with
a sufficient number of lugs on the edge by which
they maybe screwed fast to the masonry. And’

o prevent thé plates from breaking there should
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- bea piece of stout double-milled kersey, dip-
ped in boiled linseed oil put umder -them, and
a thin sheet of rolled lead on the top of it; and if
the plates are:well screwed to tho wall they will
be perfectly watet-tlght wear, umformly, and
Jast for ages, :

For the better preservationi of the plafés, ﬂ]e
heel pusts, and the water, tlie collar that the

- Boop works in should be made in a manher dif-

ferent from the present mode ; for thiere should be
no shoulder upon it before it- enters thé eye of
the ancher; if the post does not fill the eollar,
the shoulder prevents it from being drawn up
propesly ; there should also be a square for three
~ or four inches between the broad part of the

hoop and the eye, and in this part there should
be a flue an inch and hdlf long, and hislf an ineh
wide, and have a cotter, and with it and that on
the outside the eye, the gate post may be made
to work as trueas any other piece of machinery,
which would prevent it from beirig chaffed away
in the manner it now is, by the friction and vi-
bratlon to wlnch it is now subject.

, I would not bave it undetStood that cast plates
are absolutely necessayy for the hallow qudins, for
a.geod lock may be made witheut them; still I
think they would be 3. considerable improvement,
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and I leave every eommittee to form their owa
opinion. : ’
How safe and easy to work, and how water-
tight would lock-gates be if thus hung, and a
caual lock built according to the plan before de-
scribed, would, I believe, far exceed any thing
of the kind that ever was erected; and certain
I am, that ultimately, it would be much the
cheapest. v 4

Probably some of my readers would wish to be
informed what I estimate the difference in ex-
pense to be, between building a lock upon this
principle and the imperfect plan hitherto adopt-
ed. I have not overlooked the subject, and
without entering inte particulars, I think it
would he near £15 per foot rise, that is, a lock
of six feet rise would cost frem £90 to £95
more, £60 of which would be expended upon
- the counter arch and the masonry conneoted with
it, including a reasonable sum for the backing,
which weuld have been used, provided there had
beem no counter arch.

Had the proprietors of the Huddersﬁel_d canal,
or those of the Rochdale, the Leeds and Liverpool,
and many more that I could mention, paid twice
. this sum extra. for every lock, it would' have
saved some of them thousands of peunds, and
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others tens of thousands, by preserving more than
half their water, and by being more than three
times as durable, as well as much more conve-
nient and beneficial to the public..

Itis a circumstance that must strike an atten-
tive observer with great surprize to be told, that
according to the opinion of the best informed,
there has been more money expended, within the

last forty years, in making canals and rivers

navigable than is equal to all the capital
sunk in machinery for the spinning of cotton,
worsted, and flax, including all the machinery
used in the woollen business. ~

-

. Canal locks are built nearly in the same man-

ner as they were fifty years ago; and I often
think there never was any piece of mechanism
of such vast importance to the public that has
been so long and so much neglected ; and although
passing from a lower to a higher level by a canal
lock will, I think, never be improved, where water
“can be had, yet the saving of it and the construc-
tion of a lock is capable of great improvement ;
and still we find canal engineers adopting the
same plan, without attempting the least im-
provement. "

* What increases the surprise much more - is,
that for the last twenty-five years, the value of

N — e e et ™ ™
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water has kept increasing in proportion to canal
speculations, and the difficulty and expense of
obtaining a supply of it still keeps increasing ;
and yet the designers of canals have done little
or nothing towards diminfshing them, but, on
the contrary, in many mstances they have been
increased.

How is it to be tecounted for that in every
year during the before-mentionéd period of time,
some great improvement has been made in one
kind of machinery or another ; and yet the design-
ing and executiug of canals have remained nearly
stationary, while there are no mechanical men
in the kingdom that have been so liberally pald
as canal engineers ?

- Tt is strange that so great an advantage as
supplying a town with the surplus water of a
canal should have been so much overlooked ; for
in surveying a line of canal and setting out the
locks, this should never be forgotten, whenever
the canal ends at or'near a town.

The town of Leeds is much distresséd in getting
a scanty supply of dirty water in summer; yet it
 might have been amply supplied with the spare
water of the eanal, had the twe last locks been
built for that purpose, and the canal have been

made much more convenient than at preseat.
' - 2F
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If the Rochdale canal company had made no

agreement for the spare water of their last lock,
they might have supplied the town of Manchestes
with it; and if the town had given the company
£800 per annum for it, I presume it would have
been much cheaper than it is now raised ; and no
doubt but the quality of it would be much better
than that which they now have.

I am strongly inclined to think, that if the
Grand Junction canal coinpany were to divide
the fall at their last lock near London, and make
two of it, if all the locks on the Paddington
canal were of equal rise with vt/‘hem, that canal
~ would not want water if there is no locking up.
This alteration in the last lock, would probably
have saved the ingenious Colonel Congreve the
trouble of constructing his balance lock, which,
I fear, will possess more ingenuity than utility,
for I am inclined to think the thread is too fine
-spun for general purposes ; but if it would answer
for that, the extraordinary expense of building,
added to that of taking care of it, would proba-
bly prevent it from being of public utility ; but
in this I shall be glad to find myself mistaken.

T am sorry to say that the 'imi)olitic plan of
combining locks, and making contracted basins,
is not confined to England only, for in Ireland,
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upon one of the great national canals, near
twenty years ago, there were not fewer than
eighteen double or combined locks. From this
it is clear, that canal engineers have been as de-
ficient in the kndwledge of the principle of a
canal as those in England, and I am strongly
inclined to think that they are much the same
upon the European continent.

I have now a difficult task to perform, and
sincerely wish it had fallen to the lot of some
one more able to discharge it than. I am ; that
is, giving such instructions to the canal com-
mittees, that may be entering upon the execution
of the works, as will prevent them from being so
-much imposed upon and misled as canal commit-
* teeshavebeen, with fictitious es;tima.tes and vision-
ary reports; for, furnishing them with theknow-
ledge requisite for such undertakings will make
‘the task easy to them and beneficial to those
who may have ‘honoured such committees with
their confidence.

When the act.is obtained, there should be the
most accurate field plan drawn by some. masterly
surveyor; laid down with such exactness, that e
land owner might, with safety, purchase or sell
land by it, for every fence, spring, rivulet, brook,
- and feeder, that the line will intercept or affect,
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“should be represented, and a correct profile made
of the ground over which the canal will pass ; eve-
hill, valley, end level, being laid down with
great exactness. <

When this is done, the committee should pro-
cure the meost intelligent joiner or cabinet maker,
~ to make a model after the profile, representing
every part of the works, and culverts for every
brook, spring, and feeder that are to be conveyed
under the canal. A three inch plank would be
sufficiently ‘thick to admit of all the lock cham-
bers being cut out of it ; the culverts and tunnels
may be cut from the under side of it. Should
the plank be too narrow to represent the basins
that may be required for some situations, a piece
may be put to the side of it at those places, to
shew the width they should be.

After this, the resident engineer, the joiner,
and the surveyor should begin at one end of the
line, and place the locks at a proper distance
from each other, make the bagins, and put in
the culverts; build the aqueducts, if any, and
the public road and occupation bridges ; also the
canal and private road bridges, and any other
- masonry that may be wanted should be placed
exactly ag the works would be when finishe.
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When the works were thus represented, any
man of common eapacity might see if the locks
were right placed, and the pools between them
of sufficient capacity; and whether the oceupa-~
tion and road bridges were placed to the best
advantage for the land-owner and the public.
And if either mill or land-owner came to the
committee, to complain of any particular injury,
with the assistance of the model, they might
judge whether the complaint was well founded,
without sending, perhaps, from fifteen to twenty
miles, to have the place complained of examined,
and it would prevent other people from coming
with frivolous complaints, as the model would
disprove them if not well founded. When the
neighbourhood knew the committee had a model
and field plan, thatimpartially represented every

‘thing that related te the canal, few complaints -
would come before them. '

And the committee shou]d once in every quar-
ter of the year, have a particular account given
how every part of the work was going on; and
by measuring the deep cutting and the embank-
ments by a scale made for that purpose, placed
near the model, they might see what progress
‘was made in them sinee the last report, nearly as”
-well as if they were actually surveying them up-
on the spot. These quarterly reports sheuld be
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entered in a book for tthat purpose, and by refer-
fing to them the commmittee would see how
much womk was done in one quarter more than
another. ' :

If the model was made in one length, no mo-
derate room would contain it, I would therefore
make it in three or four parts, and have them
placed near the committee room, ready to be
referred to on all occasions. By this means the
committee would see a true rcpresentation of the
works when complete, before the spade was put
in, and from the model would be able to judge
what part of them should be entered upon first,
and what part postponed for a certain time.

By adopting this plan, the canal and its works
would be brought to the door of the committee- -
room, where they might survey them at pleasure ;
and it would render all those extraordinary sur-
- veys and reports of enginéers unnecessary, and
very probably would save the subscribers thou-
sands, if not tens of thousands of pounds, as I
have before remarked ; but more especially so,
if three or four hundred pounds: are gomg to be
laid out. :

By thus going to work, hOW’ easy would
be the situation of the committee; whereas
now itis little else than toil, vexation, and
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disappointment ; for the subscribers, if possible,
should never change the acting committee during
the execution of the works, (except . for want of
proper attention) and that is another reason why
their labour should be made as easy as circum-
stances will admit of. Tn order that the know-
ledge of the said committee may be still more
perfect, I would recommend an accurate model
to be made of a lock, shewing every particular
thing that relates to it, whether internal or ex-

ternal ; for the general model would be upon too

small a scale, to represent every particular part
of a lock.

I estimate the length of a lock chamber-for a
“broad canal at seventy-six feet, the width from
fifteen to fifteen feet four inches, the rise six
feet, with six feet water. This would require
the model to be six feet four inches long, .one
foot seven inches wide, and one foot one: inch
deep, if made to a scale of one inch to the foot.
By making the model this size every part may be

distinctly represented, and it should be so made
as that every part of it may easily be taken to °

pieces ; the parts should all be numbered and
entered in a book, with references to them; and
- opposite to every number the name of the part,
and what use it is for, should be accurately
stated. By such a model, the committee would
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soon understand the nature of a canal Yock, and

where and how it should be pleced, much- bettet
than many canal engmeers de. :

I have given no instructions for executing a
tunnel, because I wish another never may bé
made ; for I have seen, and the pubhc have expe-
rienced quite enough of the delay and inconve-
nience that attends navigating through one near
this place which is more than three miles long.

For the better information of the committee,
I would have them go one step farther, before
they let any part of the work, and that is, for
two or three of them to make a tour through a
number of the counties where canals are most
common, to see how they are designed and exe-
cuted, to enquire what price was paid for various
work, and in what manner contracts were made,
and what kind of tools (if any) the committee
furnished the contractors with, as well as what
security they gave for the performance of them.

Where any extraordinary piece of work has
'been executed, they should go and view it, and
make minutes uponit; a few weeks thus spemt
‘would be of unspeakable advantage both to the
‘committee and the subscriber. After their re-
turn, they should walk over their own line
before the contracts are made, and carefully exa-
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nline the ground, and any part that is found wet
and'rspun'gy, where a high embankment must
stand, or where deep cutting is necessary, should
be cut open and have the water well drain-
ed off; and perhaps it may be prudent to drive
2 small heading or two; and let the water
be drawn from it for a few months before it is
fairly cut open, or any materials laid upon that
part where the embankment is intended to stand.

- The same attention is necessary to be paid to
the giround where the bank of a large reservoir
is intended to stand ; for if the ground is not
perfectly sound, it should all be dug away until
a firm foundation can be met with ; and sheuld it
rise from thirty to thirty\-six feet, the puddle
trench should be twelve feet broad, and the bank
should have two feet slope for one of rise.

In the execution of the 'canal'avoid' all iron
aqueducts and bridges, if possible; for there is
nothing so firm and durable as good masonry.

1 have given a d'esign'for rﬂaking and hanging
lock gates superior to any I have yet seen, but
they are not such as I would make for myself.

" 1 would have the gate and heel post all in one

casting made of good ‘metal, the gate curved

about threeinches, and nearly inch and half thick,
: 2G

A
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with four light ribs on the outside, each lighter
than thatabove it, anda two and a half inch oak
plank eight inches broad screwed to the bot-
tom, and the same at the top, with a stout piece
screwed to the front to shut against ; a square
of eight inches long should be at the top of the
heel to admit of a box being screwed to it, to
hold the top bar whieh should cross the gate, to
~which the lever may be screwed.

For locks of six feet rise, 1 would make both
the upper and lower gates of cast iron ; but I
should not be fond of making the lower gates of
cast iron for a lock of ten feet rise, though I
have no fear of them being made sufficiently
strong ; but all the upper gates for common ca-
nals, I would make of cast iron, as they will be
much cheaper than wood ones, and I believe
three times more durable.

I have before observed that one-half the lock-
age water may be saved by making locks of six
rather than ten feet rise, and I assert it with
equal confidence that if cast iron gates were
made for a canal with locks of easy rise, ome
half the annual expense that attends canals
made upon the present principle would be saved;
which is a pleasing idea for a committee, who
may be entering upon the exccution of a canal:
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Upon whatever canal the upper gates are worn"
out I would recommend to the company not to

renew them with wood, but make castings for

the hollow coinsexactly fitted in the inside to the

iron heels. .

I have also given two designs for valves, but
the latter I prefer ; they should stand togethex
on the contrary side the towing path ; for if a
man has to pass over to draw or open one valve
he might as well open both at the same time,
which will be done in half a minute, and the
float will open both at once, as soon as one.

By placing both the valves on one side the canal
the towing path is kept free from incumbrance ;
for the towing rope cannot catch the spindle
valve ; and moreover there is a particular advan-
tage in delivering the water into the lock cham-
ber at eme side of it’; more especially when it is
carried from twenty to thirty feet from the breast
of the lock. By this plan when the water enters

' the lock chamber the vessel gently floats to the
opposite side of the lock, and rests there as quiet
and as steady while it is fiJling as if it was chain-
ed to the wall ; but by the water being delivered
near the breast of the lock while the chamber is

- -filling; the vessel is placed between two con-
- tending. powers, and first driven one way and
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then anpther, and is never at rest, until the lock
chamber is nearly filled.

Delivering' all the water at one side of the
lock and near the middle of it is not mere specu-
lation, for daily experience proves it, and by
running so far after it has passed the cloughs it
enters the lock very quietly ; nor is making cast
iron gates an entire new plan, for I have recom-
mended them strongly for many years, and have
seen them worked nearly four years ; and I think
they will be good and firm four-score years hence ;
yet they are capable of considerable improvement.

( 1ce
to trade and commerce; and no man admires the
utility of them more than myself, when laid out
with judgment, in a country where frade, com-
merce, and the various minerals proposed.- to be
~carried upon them, will justify the undertaking,

-and leave the subscriber a reasonable interest for
his money ; for it is not possible, with the tolls gs
they now are generally fixed for canals, but the
public will be great gainers, if the subscriber has

'a moderate interest ; but I think there never was

——
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any scheme so much prostituted to the private
interest of individuals and engineers as that of .
canals.

The canal speculator, who subscribes only to
gain by selling his shares, I consider little better
than a swindler ; for all schemes in his estimation
are extremely good, and he will ride from one
county. to another, to become a subscriber to the*
most ineligible plan, with no other view than
that of selling his shares.

The public are little aware of the mischief
“which these men have done to the community ;
for subscribers to canals should be men of real
property, who subscribe from no other motive
but that of sppporting the schéme it is lament-
able to see how many of these have been misled
by the canal speculator.

"'To prevent engineers, as much as possible,
‘from misleading the public in future with their
fictitious estimates, I shall give some generad in-
structions, which, if the canal subscriber will
carefully attend to, I hope will enable him to
form a tolerable judgment of the expense that
attends the execution of a canal, and assist him
in calculating what tonnage will be necessary to
pay.him five per cent interest ; with some obser-
vations that may enable him to form an opinion
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whether the country, through which the canal is
intended to pass, will afford such a quantnty of
tonnage as will mdemmfy the subscriber.

- Acanal with six feet water for navigating vessels -
of fifty tons burthen will require the digging
to be about seven feet deep; and if the breadth

‘be forty:four feet at the surface, and twenty-
four feet at the bottom, the mean of these dimen-
sions will be thirty-four feet. The cubic yards
of digging in one mile of canal of these dimensi-
ons will be forty-six thousand five hundred and
forty-two and two-ninths,

If the common digging be taken at 6d per yard,
including that required to make room for the
lining puddle, it will reduce the price to about
from 4Ld to 43d per yard ; but if taking out the
slips that will always attend the execution of a
canal be included, the neat price for the dlggmg
will scarcely be 41d per yard. But if 6d per
yard be allowed for the digging, including that
for the lining puddle, and taking out the shps
“it will make the expense per mile for the common
‘cutting abopt £1 ,163 1ls.

The price for eitra digging will be according
toits depth and the quality of the ground, and
‘will run from 7d to 9d, 12d, or 144 per yard ; but
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where the digging is nearly thirty-six feet deep,
a tunnel will, in general, be full as cheap as
open cutting. One hundred yards in length of
cutting thirty-six feet deep, with eighteen feet
bottom, and a slope of two feet for one of rise,
- will contain thirty-six thousand cubic yards, and
1s 2d per yard, will be £2,100, which is equal
to £2] per yard, running measure, and perhaps
is full as much as a tunnel would cost in the same
situation; but if open cutting should cost one-
third more, still it would be preferable. The
lining puddle should be taken at nearly 6d per
yard superficial measure, (but should be done in
"the best possible manner) or at about £225 to
£330 per mile, where the ground is moderatel_y
good for holding water.

If the embankments “are of any considerable
size, over vallies, or for the head of reservoirs,
they should be estimated at not less than 7d per
yard, where the materials are not convenient,
allowing from one foot six inches, to two feet
slope for one of rise, and the top of the bank on
the towing path side should be full twelve feet
broad, and the other full ten feet, and should
stand fifteen inches above the surface of the water
when the bank is become solid. /

Makir;g' the fences and the bed for the towing
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path, graveling it, and resoiling the bank, should
be taken at 1564 per yard, ranning measure ; ma-
king the regulating wears, trunks, back drains,
stop gates, &c. at £65 per mile, but this estimate
will vary according to the ground the canal will
pass through. ‘

The locks should be estimated at full £112 per
foot rise, if the stone be convenient, but more
according to the distance ; digging the lock
pit and puddling it round £50; which will
make the whole expense of finishing a lock nearly
equal to £120 for every foot of rise; but this
supposes it to be built upon the improved plan
T have recommended. ' '

The number of occupation bridges may be taken
at three per mile, but will frequently over run
this, and they may te estimated at from £62 to
£68 per bridge ; the public bridges may be taken
at from £120 to £140 per bridge.

The quantity of land required to make a broad
canal may be taken at nine acres per mile, but
if. there be a great declivity in the ground ten
acres should be allowed ; should the canal be
principally supplied ‘with water from reservoirs,
if the locks are made six feet rise, from fourteen
to fifteen acres per mile may serve ; but if made
with ten feet rise, from nineteen to twenty acres

v
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per mile should be allowed ; if the catch water,
and sll other drains are included, it probably
waudd be found rather too little; and whatever
may be its real value, one-third more should be

added far all, inclosed ground for aevenng and
dividing if.

- 1tis -worthy of remark, that should the canal
be thirty miles long, and lock from a summit
hoth ways, nearly eighty more acres of land would
be wanted, (supposing it to be supplied with
* water from reservoirs) if the locks were made

with ten feet rise, than if made with. six feet rise;

and purchasing this extra ‘quantity of land, and
making it into reservoirs, would probably cost
£20,000; which would pay for meking locks
upan the.best paincipal for qne -bupdred and
sisty-six feetrise  Yet neither the quantity, nor
the price. of the degp cutfing can be ascertained
with accuracy, without knowing the depth.and
‘quality of the ground ; but it will frequently bei
one-fourth of the common cutting, in some

cangls ome-third, in othegs one-half; and in some
- particular lines it will be as much as the com-
men cutting ; but'ﬁ}is, will scldom happen, as
the ground must be ve:y unfmndly ito £ capal
where it does. . . . -

Mr. Chapman’s estimate of the cﬁimnoa dig-

gmg for the north canal is £I3,a38, angd hls :
°H
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estimate for the deep digging £1 5,923, whichex-
ceeds that of the common digging £2,383, and is
the first instance of the sort I ever knew ; and yet
he has often informed the subscribers to that
scheme by his fague reports, how very favorable
the ground on the north side the river was to a
canal; and his estimate for the embankments is
nearly one half of what he has allowed for the
common cutting.

. 'The embankments for some canals will be one-
fourth, of others onme-third, and some one-half
of the common cutting. ‘But to return. When
t} e subscriber has allowed the various prices for
sundry work which I have set down, he should
add ten per cent for unforeseen contingences,
eight per cent for obtaining the act oracts, sala-
ries for clerks, engineers, overlookers, eommittee
meetings, »expehse of commissioners, attornies,
Juries, &c. and three years interest on the capital,
if the work be a large one, which supposes it to
require six years to finish ; and I calculate upon
the capital -paying no interest for half the time,
which is equal to £15 per cent, and should be
added to the estimate, making in all £23 per
cent, after such prices are allowed as will be
suﬂiciént to finish it; but £I0 per cent will do
for the "loss of ‘interest, where the works are
finished in four years.
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I never yet saw an estimate made by any canal
engineer that allowed one shilling for any thing
of this sort, which proves in what an erroneous
manner they have been made, and this accounts,
in part, for the terrible deficiency that does and
always will attend the execution of canals, till
these allowances are made, or an additional price
‘put upon the work equal to them ; for if the esti-
mate was made to finish the work in the most com-
-plete manner, still the expense of obtaining theact,
and carrying it into execution, besides the loss of
interest on the capital remain, for this cannot be
avoided. , v
I have given no cstimate for building a large
aqueduct which may be required for crossing a
river ; nor is it possible to make one with accu-
racy, without knowin_ the distance the ‘materials
will be to carry, and whether by land or water,
and if difficult to procure ; also whether the foun-
dation may be very expensive ; but when laid, if
stone be ata moderatc distance, the whole of the
masonry may be measured, including the square
backing, and if it is taken at 1s per cubic foot,
the subscriber will not be far wrong; the com- .
‘;‘)any finding lime, centres, and scaﬁ"oldving.

If th_e' can;l_ subscriber carefully attends to
these instructions, it will not be in thg power of
_any artful engineer to mislead him by any speci-



bus éstimate ; and when he bas ascertained what
the whole expense will be, he may easily find
what quantity of toiinage will be required to pay
him five per cent interest ; -and perhaps a better
estimate cannot be than taking the average of
the tolls at 134 per fon per mile; and whatever
the amount of them may be, one-fourth part
should be deducted for wear and tear, clerks’
salaries, and other incidental expenses ; and the
remainder will be the net revenue the subscriber
should estimate upon, and not more ; but if the
canal should, on the average, Have near three
locks per mile, and a number of reservoirs, one~
third the revenue should be allowed for wear,
tear, &c. C ‘ -

I shall digress for a moment, while T give
an instance of an extraordimary estimate for
making a canal, and could give many more
similar ones. :

* The engineer for the Thames and Medway
canal (a distance of about eight miles) delivered
his plan and estimate to the house of commons
in the usual way, and the estimate was rather
under £30,000 ; but owing to a certain person
being called in to survey the line and make an
‘estimate for it, the engineer's estimate was in-
vestigated at Lord Romney’s, and he was shewn
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~ #he insufficiency of it ; and after defending it for
gome time, at last he said, my Lord, I dare-um-
dertake to finish the -canalvfor£90,0w; but +f
would have required nearly deuble this sum to
finish 7t according to the engineer’s plan, as
was shewn in a committee of the house of com-
mons; yet I think it may be finished before his
- tunnel under the Thames,

Buat to retarn. In forming an opinion, or
making an estimate, of the probable quantity of
tonnage that may come upon the proposed canal,
the subscriber should carefully avoid estimating
upon coal, lime, slate, flags, and other minerals,
that can be carried only a short distance upon it;
for if they cannot be conveyed more than five or

. even six miles, before they arrive at the place of
consumption, in general they may be carried
‘much cheaper by land than water; when the ex-
.pense of conveying to and from the canal, loading
into and from the vessel, loss of time in whiting
for and disposing of a cargo, are all taken into
the account; and it is really astonishing, how
many and great errors canal engineers have
fallen into, by estimating upon a short water
“€onveyance.

Whatever may be the quantity of the various
articles varried by land where the canal is pro-
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posed; the subscriber should not estimate upon
‘more:than two-thirds of them beipg carried by
'wader, for'if the canal has this proportlon it will
- have a large share.

“’Itb respcct to the revenue that may arise from
packet ‘hoats, nothlng certain can be inferred ;
for this will depend upon the nature of thecanal,
' the extent of commercial trade, and the popula-
tion of the country through which it will pass.

There is certamly a considerable degree both
~of judgment and attention requued in laying out
a line of canal to the best advantage; but this
consists in what is but very little attended to in
.general ; for if there be any mystery in a canal,
it is in laying out the best and most useful line
the country will afford, and placing the locks at
a proper distance; for, 1st. That line should
.be caref;llly looked for that will be the least ex-
_pensive, most durable when finished, do the least
injury to pnvate property, be the most conveni-
.ent for the pubhc, and pay the subscriber the

~2d.. Great care should be taken that the
hne be laid, as much as possible, to prevent
any riv al ‘canal being afterwards made that
may prove injurious to the undertakmg ; and the
‘best.way, ity' my .opinien, to prevent this, is to
-lay it out in such a manner as will combine every
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Yocal advantage, omitting no circtimstahcé that
" will give ‘the country, ‘or individuals, ‘anoppor-
tunity of making collateral branches to commani-
cate with it ; and this may supersede the nécessity
of, and make:a rival canal not worth executing: -
8d. If possible, theline should be so-1aid out as
" not to require a tunnel, because of the great
expense that attends the execution of them, and
the uncertainty of their durablhty, but the par-
ticular objection to them is the many lnes that -
are almost comtantly lost in ‘the execuhon of
them, and after they are ﬁmsbed by the hoatmen
falling from the vessels in passmg through them ;
besides the i mconvemence, loss of tire, and da-
mage done to mercantile goods and bulky artlclm
by having the sheets and packages torn ngmnst
the sides and top of the tunnel in passing { tb hrough ;
and the water that leaks through the arch s
generally impregnated with mmeml partlcles,
and frequently mJures the goods

Upon river navigation I shall say but h{tle as

so many delays and obstructions attend mavi:
gating upon them :  I"am inclined to. think few
more rivers will be made navigable, except a few
pools occasionally ; for as dispatch is now become

- mecessary, owing to the great increase of -trade,
and of competition in it, add to-this the many
new canals that are making. and many more pre-
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jected, Tam of opinien, that the tradeupon. muny
rivers will be much diminished ; and to prevent
this, many parts of them are already mads canal,
witness the Calderand Hebble navigation, ‘which
- willsoenbenearlyall canal ; and many more nayi-

gable rivers must be moulded over again, or they
will but seldom be used. ' :

The competition between canal and river navi-
gation, will be much the same as that between
stage coaches; for those that can navigate the
quickest, ‘and carry for the least money, will
command the trade. The loss of time, inconve-
nience and éxpense that attends navigating upon
rivers, ‘that are part river and part canal, if the
pools are bad, is great, as every succeeding flood
or fresh chokes up the tail of almost every cut;
and to remove this evil eflectually, would require
the cut to be continuéd, pérhapg, more than
half the length of the pool before it entered it.
But rather than go to this expense, and that of
erecting wears across the river, and of maintain-
ing them, it probably would be better to make
an entire canal in the first'instance.

Another great inconvenience that attonds river
ngvigation is, that the many sheals and crooked
windings they abound with greatly retard .the
speed of the vessel ; add to.this, : the grest want
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of water in summer, partly by.the dryness of the
season, but chiefly by the obstruction given to
* them by the mill ewners drawing their dams so
low, to the great injury of the na.vxgatmn, andd
 a still much greater to themselves.

Ifa gt;neral act of parllament was passed to
prevent the surface of any river that, was nav1gated
from begng drawn down more than six 1nch¢s,(‘
apd not more than twelye inches below the top.
of the wear, if it was not navigable, it would be
of the utmost conséquence to the mill owners, no
matter whether the river was navigable or not, as
it would prevent them from wasting a great deal
of their water to very little purpose.

" From the great injury many navxgatxons have
suffered, b havmg the dams so much drawn
down the compames have been under the neces-
sity of purchasmg the greatest part of thg: mills
situate upon “them, at a most extravagant price, .
witness the Ayre and Calder navigation company,
for 1 think they have paid more for mill property;
than any sek of men ia the kingdom.

: The gntt Aexpensﬂ and risque that attends the-
wears npon vivers by floods, and the breaking up.
of long frosts, . are much gl:enter than people in.

general are aware of.
21
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If an act was now applied for to make a river
navigable that had many mills upon it, unless
they were the property of some great personage
who was friendly to the scheme, I apprehend it
would be so much fettered with protecting clau-
ses, that it would not be vyorth the promoters’
while to accept of it, as they would not have an
opportunity of compensating the mill-owners
with water from reservoirs, as canal companies
bave, by intersecting the country upon a much
higher level upon all directions.

~ River dams, near the tide-way, are much
longer, broader, and deeper than those from
forty to fifty miles more remote from it; yet
there are many crooked windings, which subject
them to an equal number of shoals and sand
banks; for a quick curve ina stream is as sure
to raise a gravel bed, or sand bank, as a stone is
to fall by its own gravity. '

‘The many errors that have been committed by
arbitrators chosen from the bar, imputing the
raising of gravel beds and sand banks, to the
raising of the wear next below . them, are great.
indeed, when to any intelligent man conversant
with the business, it was. clear .that they were
occasioned by nataral causes only.: But the
greatest error of this kind I-ever saw has been
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committed, respecting. some gravel beds being
raised in. Lord Dartmoyth’s estate, a few miles
from Huddersfield; for the fact is now.proved,
by the wear complained of being lowered, and
yet the gravel beds retain their helght to the full,
for 1 have lately examined them; and the counsel
who was arbltrator, was “told what W ould be the
case in the mo,st convmcmg manner, beforc he
made that absurd and oppresslve award which
will be a reﬂectwn upon his understandmg 50
long as that 'wear” remams, for a. clearer case
never came before any man, ahd a greater blundu'
was never committed by man; and evenin publlc
courts, ‘I have known verdlcts glven for wears
,bemg charged wdh ha.vmg raised gravel beds,
where they had no. more to do thh them tha.n
the wmd had. T

What a strange fatality attends $he conduct’ of
';émq men! If the arbritrator had pnt this plain
guestion to himself ; - if an eagy curve in the banki
of the sgid brook, where;it is' still deep water,
has caused such a sand bed to.be raised, will not
the same cause, operate much. more powerfully
near the. month.of, the teil'goit 1 swhese there is
a,’gs_t,rong, stseam and considerable fall, .and iwhere
the ourve jn the brook, is. mere that thiee times
as greal ag that near. the;said wear?.» Had- the
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arbritratof pirt- this questiowliome to himself, -and
patiently reflected wpon it, I think: his awaed
would ‘have been very differét " from:. *wlmt it
now is. : - L

, But should the bed of a brook or that of a
stream or nver run ina stralgbt lme or near]y
50, from a wear erected upon it, to tbe moutb of
* a tajl goit next above it, and should there be a
X gravel bed or beds of any consequence, at some

distance below the mouth of such tall goxt the
supposxtlon is strongly m favor of. the wear bav-
1ng caused exther all or part of tbem ’ The curves
_ina stream requu'e the nicest dlscnmm?tlon be-
fore a conclusxon can be safe]y drawn, .whether
they or the wear next below bave been the cause
of raising any gravel bed or beds between the
~ two disputed points.

iv: To ehucidate 4his intricaté.. snbﬁet'mfore fully,
L 'witl suppoke ' cave. - : Shiould there Bei# fall-of
fromfive to six inches beween & wewr confplainéd
of, audthé mouthiofia tuil Zoit, oithe centre of
a wheel rdce thiat delivers its'water'irrto suelt tail
goit above the wedr; or a'fill équal to the depth
of the ‘stream in. yoérate séasons; when rimiing
over the wear, ‘it will-not cuuleany ‘gravel bed:to
be raised that :can.¢lo any.injufy’; but “wherever
a‘strbam exids at ﬁie=tq’;? of any:ntill; dam, or



pool, ‘these-a small: portion: of smalligravel will
nlways. rést;: (because the'impelling force of the
streain has cdased to-actapen it) but the )qu'mti-'
ty ‘will-beso hmb.ll s sétnoely 'to be: petbeived

But should there be a gravel bed or beds of any
considerdble-height, in & braok, where the fall
{s what I have suppesell between the ' whedl .race
and the wear, -1 dare-dmert without: fear’ of .con-
tridictibn, @ich gravel ‘bedsor beds; ‘have beén
¥aised by’ the érooked windings of -the" stream,
¢ithér'allittle above or'below the mouth -of the
tail goit; for a quick leurve, 'a little above the
snouth of the goit; imaydo it as effectuttlyms be-
Tow:it,: 'and: this was*thé ‘caise in ﬁhe said dstate
beforementioned. . oo e s DU b
o v e T S | AU T LR

. If the curyes in the bed of a. broqk a,re qumk
and Jazge' near.. the .mouth. of agy. tall,vplt, if
thece were . ﬁ.\w feet of fall between it apd the
wear, if the -distance between them .was from
one hyndred and fifty to two hundred yards, large
gravel beds -wiuld be’ rhised’ in' the bed of the
‘Mreain’ for thete are a lhoufand mstancem  the
k‘mgf}dm‘ t’hat brove 1‘t o

: vs;f"‘1<.:'~'

- T Here e 'f:equentid!sputes tespecting meg
the -héight - of nfill "wears. " Suppose & ersbr i
goihg 1o ereet w il in His own extale, aisdtiere



~ isno/milkupon the stredm; either above or belew,
witliin a: great: distance; it is of great moment
to.the mill-owner, :to know what fall h¢ should
leave/betyween the mouth of his tail goitiand the
estate that Joms upon him below

. r, . - A

The hostl and mfest :way to. ascertam -this,
would bé 4o take the depth of the stream ence in
the week, for a few months in the spring, and
the same ‘in-auvtumn ; ‘add them together,: and
divide' thém by the aumber of times the stream
:has ‘been’ guaged; and .the product will, be the
miean.or avarage depth.of the stream; and what-
ever nuinber of: inches it iafound to be,. just so
much fall should be left between the éstate bhelow
and that of the supposed mill-owner, ..and the

“same quantity of fall should be allowed between
the top of the supposed Wwear dnd the ‘next estate
adpmmg’, ‘or’ ffom’ the ‘pdint or'place to where
the water ‘miay be pent baék to by 1t and the next
hmd OWner s estate SRR ‘

But whe;e the depth of the stmm is guaged
the plank gr planks,.and the top.of the wear,, if
the water is to be guaged there, shopld be exactly
. level, or the real quantity of water cannot be
found ; and before.any;, planks. or -timbers': are
fixed, . ,tbe width  of the. gtreamn shonld ke taken
at varigns placcs. to ﬁnd themean width.of it; .,

i
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If the mean width is not sscertained; ‘justice
cannot be done to all the parties intetested, for
should the place where the planks or tintbers are -
fixed be wider than the mean width of the stream, _
the land owner, above and below, wouldbe i in-
jured, by not having that fall allowed which they
should have; and if the place fixed uponbe too
narrow, the supposed mill builder would not have
justice done him; for the deeper the water ran
over the planks or timber, and the greater would
the fall be that is to be allowed * If ‘this rule is
carefully attended to, few disputes: ‘can “arise
about the quantity of fall that should be allowed
between land-owner and mill-owner ; for nothmg;
more can be required of the mill-owner’ than
what I have estimated upon, for the effect of
floods and freshes are not within his controul,
nor should he be made answerable for any part
of them.
If the land ownér were never to be in theléast
affected at any time by a wear being erected, not
" a water-mill in the kingdom could be worked ;
but such is the physical construction of ‘things,
that man must, in’civilized society, givé up’
many things for the accommodation of his nelgh-
bour, an equivalent for whmh he veceaves by
mutual exchange of interest. E

.n
)
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‘Butthe land-owner often rereives, great, benefit
from the erection of a wear, especially upon large
‘riners, where the water-banks consist of a deep
loamy seil, which. is, easily washed away; and
the expense of repairing them is often very great ;
hut where a wear is erected, this expense, ina
great measure; issaved, as the water in the dam
supports and preserves them. = Ard amy loss that

may be occasioned by a wear, in flood time,

throwing more water upon the adjacent lands, is
not of much consequenee, all things considered ;
for it is not easy to determine, whether floods
~do not improve and fertilize the lamds ad-
joining a river, more than sufficient te ¢om-
pensate for any part of the crop, that may be
occasionally carried off by them, |

But in consequence of o mény" water mills,
the country is never free from litigations and

vexatious law suits, respecting erecting, repaif-. .
ing, or raising mill-wears, by which the peace
dnd barmony of- nelghbours and friends : aré often .

destroyed

Any person that is gomg to esect 4 Hew. mlll
upon the scite of an old one, or relay am ancient
wheel . race ; if he: makes any alteration in the
level of it, shonld, in the first instanee, carefully

ascertain the height of the wear next belew,’ in

e —— — o ——
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three or four different p]aces, 1f t]:e crown of i
is not ievel and take the. average of them for the
niean helght of it, and afterwards’ convey it to
the front of his mill, or some adJolntng buﬂdmg,

' have'a strong copper-plate engaved glatmg

fall from the lower edge of it to*the top of the
smd wear at’ that place where the’ mean henghf
of it wis found to he, and the day of the month,
and thé year of our Lord should be stated ; ahd'
the plate should be ﬁrmly let into a large stone
in ‘the bmldmg, from ten to twelve feet above
tf:e ground

1 $hauld thé wear be hken down by a ﬂood
subsequent; o -this, the plate would determine
what beight the new.one should be, and it would:
prevent any alvanthge. fiomh.being taken when
an,x future repalrs were. nmde Had this precau-
tlon been observed ﬁfty YGArs ago, Iaminclined to.
thlnk 1twould have prevented lasv-smts that have
since that time cost nepr, half the value of all
the water-mnlls in the klngdom at that period.

)

" Whex ‘tHe mean height of the wear has been
fouﬁd the meat depth of the stream when pas-
sing Gvet it uhould be’ ascertained by takmg the
depth from fix to eight times, when the stream
js‘at a moderate hexght and whatever the aver-

age of t’hem may be, lay the centre-stone in the
" 3K

L#]
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wbzel race so much above tbat put of thg wesy
that was found to be the mean height of it.
Every mtll~owner, from the tide way- tg the
spurce o g,l;q stream, should thus asce;tam the
fall, if om the crown of the wear.
Below him ai¢he centre stone in the wheel
and also ﬁ'om the top of his own wear to thq
ceatre: stone in the wh¢el race next a.bove ];m,,
and have the levels eugmved ypona stmng copper-
plate, and fixed as before stated, or law suits will
most certajnly take Blaee, Some years ago, the
annual expense of water causes and a:bltratnoq;
in consequence. of them, in the counties of York
- and Laacaster,” were estimated at £10,000, and
should trade revive, it is probable in a few yedrs
~ they will exceced this sum, unless some: mch phu
as K have recommondedtbe adopted. - v

I shal now resume "my ebsérvations on the
s‘peed and’ constrnctlon of watcr wheels anq the;

.....

tiond for’ efectmg, ‘what 1 consnﬂer, e mosf

complete icorn mill; with ‘its requlsite maclmeryf
a subject of the greatest importange to the.public,

as so much depends upon preparing the:graip in
the best. manner for grinding, and 3 grinding

is s0 very imperfectly ynderstood. . X wish theres

fore as much as-possible, , to - assist the miller i in,

the art of gnndmg ;. and also to,ihew the.farmer -

Lo
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by what means he may bring his grain perfectly
dry to-market, no matter how badly it may have
been housed ; ‘for a wet harvest is frequently at-
tended with millions sterling of loss to the public,
by the quantity of grain that is rendered unfit for
W,*and the necessary appllcatnonﬁo the foreign
market ,

- Those gentlemen who have been la.tely giving
lectures upon the power of water, and shewing
how it should be applied to wheels, ‘have gene-
rally calculated upon the velocity of the wheel to
be equal to one-third of that of the stream, and
have estimated for a wh eel to pass through a space
of three and a half feet per second ; but experience.
has long since proved, that this is a most impro~

 perspeed ; though it is what the French englneers‘
md philosophers have general[y estnmated upon..

- Suppose water-wheel, fifteen feet d;ameter,
worhed by & j)bwuﬁﬂ river, and Quppose the fall
tp be fréom six to seven feef, thh 3 float board
of from twenty to twenty-four inches deep, and
the width of it from eight to njne feet, designed
to work five ) pau' ‘of grmdmg stones, (but it would
be capable of working frorp ning to ten palr)
such a wheel sﬁqulﬁ make fi‘o{p\ elght to e}ght
and a half revolutmns per mmute, equal to npat .
six and a balf feet per second, and with an equal

LY
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quantity of water, in:a: given. time, would, do
much more work, and far better than if it only.

moved with a speed of three and a half feet per
secoxid N :

A

I once-applled water fifteen dntferent way;,
upon a wheet, . of sixteen feet diameter, the falk
being equal to the diameter of the wheel, and
found that it overcame the greatest resistance
with a given quantity of water, when it moved:

with a velocity of full six feet per second ., - ;

The;e gqntlemen forget, that wheq 8 whgel
moves only three and a half feet per second, if;
heavily loadeﬂ a float board can searcely be got.

sufficient’ to eontam more than three-fourths of

the water apphed ta it, and that which. eséapea
greatly retards the movement of the, wheel ;...and,
this holds good w1tb respect to bucketed wheels ;
for if the whee] has a great resistance to overcome,

its slow mptxop causes the buckets 1o be so much . -

- filed, that at the tnme the watershould be doing
the most wo;'k,, they, ure turnmg itout.. ...

It may be sand you shou]d make the wheel
twlce as wide, and it would contam tlle quantlty
of water requlred ; [hnt I should be g}ad to know
what is to be goti) tlus? Wlll a cubl;: foot of
water mcrease m 1t§ welght by Jymg an extra

X
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wcond . or .two of time on thefloat? and if no
real advantage is ta be obtained, why go.to such
20 extraordinary expense in increasing the width
of the wheel, when it may be made to do ity
work muoh better, and with less water by only

increasing its speed. . . RGAS

But if a real advantage in the savmg of water
could be obtained by making a wheel move so
very slow, it would be highly imprudent to do
it, as the slow motion would unavoidably catse
a great vibration in it, and of all the machinery
dependentiupon: it ; .and if there-is a considerable
tremor in machinery, it ‘can never do its work
well ;. moreaver it subJects it to a very speedy
dissolution. :

It is well known, that the power ofa steam
engine is obtained with great expense; yetI never-

theless, nearly one-fourth. of it is expended iin
working the fly wheel; but no regular. motjen.

‘ could be obtamed withoutit. .. .. .

i

When a ‘water wheel ‘works so very s!ow, the
least addition ‘or ‘diminution in {he work creates
) g-reaﬁ rrregulan’ty in its movement ‘and s very
injurious ‘to the: work that' is upon it. " A’ ' wheel
of the dimensions before given, should be- g0’
much the master of its work, that.the-adgdition
of foqg to five horse power would, scarcely.affect:
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its movetment! ' But was thé wheel twelve feet
Pbroad, and enly moved with a velocity of tliree
and a half feet persecond, the addition of one
pair of grinding stonies would nearly stop it, if no
ibere water was applied. And high wheels that
Tun so very slow can never be made to perform
their work well, as the irregularity of the motjon
is more sensibly felt in high wheels than in low
omes.. ~ ‘

. I think searly all water wheels have s supply
of water three-fourths ef the year; would it not
then be highly igspredant for any man to calcu-
late his wheel for only the scarce time of water,
which - would prevent him from using any of the
surplus water to make up for the want of power
. and Joss of time, wheq 2 suﬁchy is not:to
be had. : , .

,v‘

It in pmbable thé mill-owner would for nine
months lve sbundance of water, no matter how

he used it, and might do an extra quantlty of -

work, that would amply make up for the power
and tnme thatr ‘was lost for_the want. of it the
other three months but if his whoel I3 80 Very.
slow, he could avail lp.mself of but httl&of the
surplus water, .

;o "Ii.

- wonder ‘these ingeniios pentlemen have niot
extended their fine spun ideas a Hittle farther, and

ey
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recommended one set; of wkeels fprwwm tnl
another for summer. .+ .: ,

With respect dgthe bieight of a vehael' e fal]
in the'strednt;’ the’ ‘hz&dté of the tr e‘i;ﬁenden
upon it, and! its léﬁce, sﬁduf e{ele(nfné
that ; and as ho additiohal pOWer can 'be ébtamed
by making a wheel higher than’ the fall in the
stream that works 7t ;- yet it ‘would frequent! be
found that snch a w’héél wohld be very mconve.

-

mrent. .

B would mt recommq*i a-clogq bnck&hed whaol
where the fall was not more thau eight. feet g
an open wheel.of from fifteen ito sixteen feet -
diameter, would be: much:-betéer for a fal] under,
that, and wnth an equal guantity of water would,
be, much mwore powe:ful as open wheels are mof,

peded for want of air, hut close whee]s always
are in ks greater -OF lqsq degree An ,apen wheel
workeq by a river, should Jhave the float, basrds
from, exghteen to twenty-four inches deep; ‘and.a -
flash board from elghl; to tﬁn inches deep qn-the
back edae would grea,tly imprave it, byt P
ally if lt was heavnlx loa.ded and such # whecl,

- would 'be made cheaper with cast rm‘s elghtecni
inches deep and ﬁve-enghths thick, than with
stout wpod rims a,nd off stands; . and stput rolled
iron ‘plates for the ﬂoats would bQ cheaper.. mthe

'#

!"‘i

r
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end than strong oak boards ; yet-I should prefer
them to cast iron floats which some have used.

- Suppose a water wheel from twelve tq:fifteen
feetbroad the axle should be of cast iron, and
probably woukl be the best cast hollow; with,
forged vaots or. necks, and thtee setsof forged
arms ; for all the welght might be 1 taken off the
mlddle of the axle, by ﬁxmg four spurs ta_ each
of the out castmgs, to which, the two outside sets
of arms are fixed, and they should be screwed to
the under side of the middle rim, and these elght
spurs would dnscharge dl the Wélgh’t from the
mlddleoftheaxle. o

Fot a wheel fifteeit feét’ dxameten‘ i ‘'would re-
¢ommend- forty~e1ght ﬂoats, biit 1f ‘sixteen feet
diameter, with shut lrdn floats, it ‘would very
well admit of fifty-six’;’ w1th respeet to the welght
of the’ wheel if mhde wrth i cast axle, cast
shields,’ forged arms,’ w1th rolled plates for ‘the
floats, sich a wheel ‘would welgh" ‘fiom two to
near three hundred tons hghter thah 1f mad'e of
good wood, stout and firm. °’ -t T

© With respéct to - applymg the water to the ,
wheel, 1 have for more than twenty years always -
made use_of two opemngs, the upper of them

about ten inthes from the surface of the water,
~ when at @ moderate helght and the second open-
ing about two feet from the surface of it.”

i
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But certainly the best way of making a wates
wheel would ‘be. to have the rims of very stout
rolled iron, and all the joints rivetted like
those for the boiler of a steam engine, and equally
well made as them; and the rise‘and cover of
the bucket should be in one plate, nearly the
same strength as that of the shield, and the ends
of them should be rivetted to it. ‘The arms
should be made round and stout of beaten iron,
and gradually diminish towards the points. A
wheel made upon this principle in the end
would be found much cheaper than if made with'
cast rims and arms; for cast arms for a water -
wheel should never be used.

Mr. William Greenup, merchant, of Sowerby-
bridge, near Halifax, has lately made an iron
wheel, which has no cast metal about it, except
the axle, and I think there are only four screw
pins in it. The -wheel is five feet bropd,
fifteen feet diameter, the shield near sevén-
teen inches deep, and there is a very inge-
nious but simple plan for supplying the buck- -
ets with "air; the fall upon the river, by
which it is worked, is nearly eight feet four
inches. This wheel is by much the hest snd
completest. of any I have seen; and yet it bas
cost less money than if it had heen made of good
. . . 2L
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oak, and I think weighs near two tons lighter ;
and the remainder of this gentleman’s machinery
for either scribling, carding, spinning, or frizing,
is upon a much superior plan to any woollen ma-
chinery that I have seen.

Where a water wheel works a great deal of
complicated machinery, it would be much better
if the speed of it was regulated by a governor in
the same manner -as for a steam engine ; but par-
ticularly so where the owner has been so indis-
creet, as to employ a powerful river upon. one
wheel. |

It is difficult to say, whether making such
extraordinary broad water wheels and loading
them so heavily, or that of building large fac-

" tories is the more imprudent; but the time is

fast approaching, when the former must give
way to machinery less powerful, much more sim-
ple, a great deal more useful, and far less ex-
pensive ; and as for many of the latter they will
soon be found not worth using for the present

purpose.

The openings for applying the water to the
wheel are made in a circular cast plate full inch
and a balf thick, and admitting the wheel to be
fifteen fest broad as before stated, the plate

Pl — =4
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should be -cast in two, and the two ends that
meet in the middle should' rest upon a circular
casting for that purpose ; and the top edge should
rest against a strong piece of oak timber, which
will require two or three iron rods screwing to
it; and the other end of them should be firmly
fixed to something that will not give way ; and the
bottom edge must be well fixed in the masonry
of the race, and the wheel should run within a
quarter of an inch of the plate. The shuttle
should be made in two, and drawn with a cast
iron shaft ; and the gear and shaft must n
the.whale length on the back side of 1t

If the wheel is an open one, no matienwhich
way the water is applied, it should not fly through
it; forif it does, it will greatly diminish the power.
By applying the water:through two openings, it
gets higher upon . the wheel, and will do more
work than if conducted to it over a crown stene;
and the common way is to divide the fill, and
have one half upon it, and the other half in
the race:: 'Either way of applying: the water may
do, but T much prefer the former.; for when it is
applied from two openings, there isnot so much
thrown upon the float at.once, consequently, it
is not 80’ linble to fly off;  and moreover, - the
upper. opening is of singulat advantage when the
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river is-high, winl the wheel contending with
back-water. But if the watet is conducted te
the wheel over a citcular crown stone, I would
have only’ one third above it, and two-thirds
be}ow it : : S 7

' Twould recommend the same speed for bucket:
ed wheels as for open ones, except they are very
high, and in that case, they should have a little
more speed, or they may not work steadily ; but
care must be taken to admit a sufficient quéantity
of air'into them through the sole of the wheel
‘near the rise of the bucket, by leaving an-opening
of one inch wide and four feet in length, oneach
side the middle rim ;. and some persons fix a thin
piece of rolled iron plate. on the lower side the
opening two and a 'half. inches bréad, nicely
tarsed - up, to prevent the water from - flying:
threugh, which answets very well, and the wheel

through these opemngs gets amply supphed V

withmr'?- . e

Thls may be admntted as & rule, ‘that if the

tims are from ‘sixteen to seventeen inches deep,
they will admit of a rolled plate cover full fifteen

inches broad, and one half this for the rise; . for
there .is mothing like making the bucket roomy
for receiving and delivering its water freely, - -

.



859

. Nomatter what height the ‘wheel maybe, full
three buckets may be estimated upon for one foot
of diameter ; for the wheel might as well be made
to use a large quantity of water when it is there,
as let it run waste, as a large bucket will use a
small quantxty of water as well asa large one;
and there i 1s no great extra expense in makmg the

. bucket capacious ; but when mﬂlnghts take the

work, they generally recommend narrow shields
orrims,

Were I to make a wheel tlnrty feet dlametet,
if there was a moderaté quantity of water, I would
make the shield’ at least twelve inches deep, as
the bucket should pever be more than half filled
with water ; .but I would not. extend the helght
shove forty feet; yet there are wheels sixty feet
high, but rather than bave it much higher, I
would make it in two, wheels, and let the upper
discharge its, water into the lower; but there is
a serious objection to the gear runming wet,
which cannot be avoided without considerable
expense. . S

With respect to gear, it should not,  on any
account, be connected with the shield of the
wheel, if it can be avoided ; for it will soon shake
itout of truth, and in process of time will injure



it very. mmch; and this is thé pi:iiwipal- ohjection
to high wheels working :one,into anather. -

A mlllnght cannot shew his mattentxon m a
more stnkmg manner than by connectmg gear
with the’ rim of a water whee], if there is a pos-
snblhty of avoudmg it; for I never saw any that
worked weﬁ for any length of tlme, and it is
ne,xt to 1mpossxble to prevent its runmng wet;
when the water is muddy the sand grinds it fast
away, and soon works it out of truth; and
moreover, whatever grease is apphed tp it avails
nothmg, for the sand and water. soon remove 1t

"The Hext bad plan is fixiog the plt wheel to’
the water wheel arms, as it keeps the gear con-
stantly wet, which i mJures it very much for the
- only way of ‘having any kind’ of gear to work
well and last long, is to have a plt wheel, with
loose facmgs fixed ° upon "the axle, mdependent
of every other thmg - “and Tt should have a box
made perfectly water tight for the rim to work
in ; but it will require'a cock near the bottom,
to let the water outafter a flood ; for if iron gear
is not kept dry, it will neither last long nor work
easy ; as the sand and water not only grind it
away, but keep the teeth rough ; and moreover;
it is seldom that all the teeth are of equal hard-
ness, and when the soft vpes work wet; they are
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soon ground out of truth, ‘and afterwards they
cannot work well. It is for the interest of the

millright and the caster that iron gear should
work wet, but not for the owner of it.

. Was the power of a water wheel equal to that
of a forty horse steam engine, I would not make
the gear for the first motion more than from exght
to nine mches broad on the face

Iron gear is in geueral much too strong and
heavy, and the pitch too.coarse ; for there is no -
-occasion for that extraordinary weight of mctal

_ if properly made ; for the teeth should work near

the bottom when first set to work, and if it will
not work easy when so fixed, it is a phin proof
of its being improperly made. Iron facings,

- when out of truth, should be well chipped and

filed, so as not to require packing with iron
wedges when put on; but should the facings or
the rim be much out of truth, they may be packed
with boarings, such as are used for:making the
joints of a steam engine, and when dry they wxll .
be as hard as iron.

These few gener'al observations I hope will
prevent those who, in a-great measure, may be
strangérs to the use-of machinery, from being
imposed upon, and led iato many. fatal errors,
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with respect to the speed of their water wheels ;
which for some years has heen but teo' much- the
case with those who enguge in mill-works, who
may not have had the means of being instructed
in the proper use of machinery.

1 have before ohserved, how many have been
. fatally misled in speeding their water wheels too
slow ; and it is with pleasure I mention the change
of opinion of a worthy ingenious friend of mine,
Mr. William Pilling, of Mirfield, cora miller,
whom, in the art of grinding and dressing, I
have long considered the first in the county of
York, and second to none in the kingdom, ‘who
‘had been an advocate for the slow motion of
water wheels. Lately he has had the misfortune
to be deprived of nearly  one-fourth of his fall
~ (which was nearly eight feet) a conslderable part

of which has been, I thmk unJustly taken from
him. .

His wheel is fifteen feet wide, and tlurteen feet
high, and was made close and speeded very slow ;
and to enable him to do his usual quantity of
work, he has nearly doubled the speed of it, by
enlarging: the wallow wheel, so that no altera-
tion was made in the speed of any part . of . the
mwackinery, except in the water wheel. His
wheel is now the same width-and height it was,
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and yet notwithstanding the loss of one-fourih of
the fall, the wheel does much mere work in a
given time, and with less water, besides deing
it much better than before; for now it works
steadlly, but before the alteratmn, it was at all
times upon a tremor, and constantly shook the
nuts and ping loose. It now grinds in a manner
so much superlor to what it did before, as can
hardly be described.  Should it be asked, how it
comes to pass that it now works so much better -
than it did before the alteration was made ? I
snswer ; because the buckets in the first instance
were nearly filled with water, when they should
not have been more than half filled; and at the
time the water should have been doing the most
work, the buckets were turning it out; and this .
would bhave been the case if the wheel had been
made open; for a great part of the water would
have run off the ﬂoats or flown over them.

I believe Mr. Px]hug was the first that brought
the balance rine into this nelghbourho,od. gmd
though not the original inventor, yet I know of
none that works it upon so snmple and useful 3

plan, -

- The utility of fhis simple piece of mecha-
nism is'almost, if not altogether, as great as that

of the spring shuttle; for the time and labour
e M
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that is saved by it is almost incalculeble, ‘besides
deing its work much better ﬂnn tbeﬁml rine
ever can. .-

~

' A mill hurst that contamed four pau' of grmd-

ing stones, when the fixed rine was in use, fre-

quently had three pair of them standing while the

fourth was hanging, which would frequently re-

quire from three to four hours ; and often before

it had worked an hour, it would have been thrown'
off the hanging by some hard substance that had
got mixed with the grain, which requu'ed thesame

time and labour bestowing upon it again; and
after all, it could never be hung any tbmg hke

80 true as by the balance rine.

But with the balance rine they hang themselves;
and was a stone thrown off the hanging by some-
thing gettmg under it, the moment i was taken
out, the stone would instantly rehang itself
witheut any assistance, .

All that time and laboyr that was wasted in
bnggmg, that is, in setting the spindle upright,
is now done away ; for the spindle must be set
upright before the stone is laid down, and a few
mitutes only are pecessary todo it. The best way
of daing this is #o -bave a sl bar or rod of
ison; thres quartess of gn-inch squase, that will
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reaeh from the centre of the stone to:the edge off
it. At one end there should be a' square -hole

that will go inte the top of the spindle, with'a

kole tapt on oné side, and hate & thumb-serew -
to fasten to it, and a short arm of from tliree t&
four inches long, with a square hole at one end
that will go on to the said rod ; and this will re-
quire a thumb-screw also ‘to fasten it' to the rod
occasxonally, and it must be placed at a rlght
angle with the rod ; ‘the other end must have a
hole in it to admit of a pm a quarter of an inch
thick, with a fine thread, and the point should
be steeled and rather sharp, and ‘the other end
should be like that of a thumb-screw to turn 11;
with.

When the rod is ﬁ.xed upon the ppmdle qhde.
the short arm first near the eye of the stone, screw
it fast, and turn the spindle round, and it will
shaw whether it is upright ; and if it iynot, seme
of the screws that fix the brass step.in which the
spindle foot -works must be altered, so 35 to, make

it upright. Then slide the short arm half way.
“ between the eye.and the edge, of the stone, and

turn the apindle round, to see;if the smfo,ce of,
the stone at that place agrees with that near the
eye; and.afterwards remove the short arm 4o the
extremity of the stene, turm the spindle rownd,
and see-if the surfane of it be true there; uadall
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this mmy be performed in a few minutes. When

the rod is fixed upon the spindle top, there

will be no need of altering it while these experi-
ments sre making, as the pin in the short arm
may be enther raised or lowered by turning it
round, : :

Every time the low stone is dressed, it should

be tried with a good plumb rule, but a spirit level -

would be much better, set upon the edge of a
piece of wood two feet six inches long, made
true for that purpose. If the face of the stone
should not be true when the spindle is fixed by it,
it would throw the gear out of truth, and grind.
the wood teeth very fast away; but the best and
readiest way of fixing the spindle upright is by
the face of the stone, ‘provided it be true.

i-One great advantage resulting from this plan
is, the miller can dress his stones twice as oftemr
as he used to do before ; for so much loss in time
in hanging the stones could not be dispens-
ed with; which frequently caused them to
be worked much too long, to the great injury of
the gram and a beavy loss to ’l:he owner.

The gam to the mlller by the balance rme,'

when ‘every circumstance comeeted “with- it is
impartially considered is estimated by many in-

~t—— B % . 3 P e T ——
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telligent millers at ls 64 per quarter;.and . if
15,000,000 of quarters are annually ground ix
the three united kingdoms, which I should sup--
pose to be rather a low estimate, when it is con-.
sidered what a vast quantity of flour is consumed
by the army and navy,. the annual saving will be
£1,125,000. But this supposes the whole of the
-grain to be ground by the balance rine ; ‘but Ido
pot suppose one-fiftieth part of it is, for few
millers know of it, and: still fewer know how to
use it ; which shews the necessity of makmg its
utility as public as possible.

The general estimate of the most expenenced
and intelligent master millers is, that there are
2s per quarter difference between grinding well
and but in a middling way, and more than 4s
per quarter difference between grinding very well
and ill; and these'estimates, whi¢h to my cer-
tain knowledge are very fair ones, will be readily
admitted by all that know any 'thing of the sub-
ject. I may venture to assert, with the greatest
confidence, that there is not one miller in tweaty
that knows any thing about grinding well.

The-annual loss by grinding, according to the
first estimate, will be £1, '500,000; andif anac- -

" curate average could be made of the two supposed
losses, I have not the smallest doubt but it would
much exceed the last mentioned sum. -
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Grinding and dressing well is of much miore
#mportance to the master miller and the pubkc,

than men in general are aware of; ‘and it is truly
surprising that it should havé been so little ats

. tended to, considering the high price of grain;’
for so long a time. 'There is no manufactory in
the kingdom that is of half that ‘consequence to

the public as that of grinding corn; yet there is -
none that stands se much in need of impfove- -

ment. , '
I shall now give instruct;ionsi for built(ling,a.
corn mill, upon what I suppose to be the most

improved plan, and shew how its various works
should be constructed.. '

A building to contain four pair of gnndxng
stones (for I have before observed the shillings
stones should be in a separate building): éhould
be from fifteen t’g sixteen yards long within, and
from twelve to thirteen yards wide, eontaining
three chamber floors, also an attic floor inthe réof.
The height of the beams for the first echamber
from the ground floor should be nine feet, and
from the top side of the firs¢ chamber floor to the
‘under side the beams of the second floor ten feet,
and from the top side of the second chamber floor
to the under side the beams of the. thind ﬂoox
nine feet. ‘ '
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- There should be a strong rough string course
three feetlong, and eightinches thick; and the
walls shoyld be three feet thick te the grourd floor
with twelve throughs per rood, from three feet
three to three feet six inches long. At the ground
floor there should be anether course of stone like
those for the foundation; and the walls should
then  be reduced to twenty-six inches thick, and
afterwards should be reduced two inchies at every
floor; and should centain twelve - throughs in
every rood. The walls should be well grouted
from the foundation to the top of the building.’

' The wheel race bottom should be in whole
stones, and go from five to six inches under the
walls at each end ; and the ashlar for the sides of
the race should be. eighteen iaches on the bed,

with. twelve throughs in a rood, from three to
four feet long.

The building is supposed to be for a powerful
water wheel, or for a steam engine equal to
twenty-five horse power ; and in either case, the
grinding stones should be placed at one end of
the building. Should the water wheel be supplied |,
with a ‘powerful stteam, though the fall sheuld -
not -exceed frem six to seven feet, there will be
no octadion to make it more:than from eight to
tine feet:broad, - ¢ befose xtatud.
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<* There should be another building erected close
to theside of the mill} from fourteen to fifteen yards
long, ten yards wide;''snd the said ‘wall of the
mill would serve both buildings ; ‘but from six to
seven yards ‘at the end next the grinding stones,
it should.be one story lower than the mill, or the
_ remainder of the building; and inthe top cham-
ber the ‘ventilator should be ‘placed ; and by its
being a chamber lower, the grain would descend
of its own- accord from the mill chamber, or
froma chamber in the said building upon the hair
cleth. By placmg the ventilator upon a level
with the second floor of the mill, the grain will
descend from it to the grmdmg stones thhout
,much labour :

A warehouse is much better to. lodge grain in
than a mill chamber; for, with the vibration of

the floor and the walls, it soon gets shaken.sad
’ and close ; and moreover, it is much more exposed
to the dust w1tb which a corn mnll abounds than
when kept clean in a separate room.

Should a miller, that has a ventllator, mnke
a good deal of shilling, the shudes or seeds
would nearly supply it with fuel. . The diameter
and width of the water wheel: should be deter:
mined by the power of the stream, .its fall, and
the work it is intended to. pérform, and I will -
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sappose it equal to work five pair of grinding
stones, arnd the requisite machinery ; and take the

- diameter at fifteen feet, the width nine feet, but

1 have sometimes made them much more ; but it
is highly improper to have more than five pair of
grinding stones worked by one wheel, for if more
are required, two wheels would be much better ;
and take the speed of the wheel at eight and a
balf revolutions per minute, equal to six and a
half feet per second, as I have before stated ; the
upright shaft should make twenty revolutions
per minute. '

The diameter of the pit wheel should be ten
feet, that of the wallow wheel four feet four

~ inches and the spur wheel nine feet diame-

ter; and the nuts for the French stones
should be two feet diameter, and make one
hundred revolutions per minute ; but those for the

 grey stones should be from two feet two to two
feet three inches dlameter '

Tha crown or fly wheel at the top of the
upright shaft should be six feet diameter,
and work a nut of sixteen inches diameter;
and upon the same shaft with the nut, there
thowld be a drum for working the dressing
tnachine, which should make from four hundred

- end fiftyto¥five hundred revolutions per minute. -
eN
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The pit wheel, the spur wheel, and the fly
wheel, should all have loose facings screwed to
the rim; but there is no' necessity for having

loose facings for the wallow wheel = And there

-should be a cast iron rim for the Spmdles to stand
upon,. eight inches broad, one and three quarters
inch thick, and ten feet four inches diameter,
which may be fixed upon six cast iron pil-
lars, about four feet from the ground floor,
or upon six stone pillars; and it should have as
many round holes through it, two inches diame-

ter, as there are to be mill stones ; and each spin-

dle foot should stand exactly over each hole.

There should be a casting over every hole
fourteen inches long, seven broad, and the plate
inch thick, with a hole near each end, to screw
them to the circular casting ; and in the middle
of it there should be a round protuberance, shaped
like a hatter’s block, six inches diameter, and

“four inches deep ; but the inside of it must be a

square box, and contain another cast iron box,
four inches square in the inside ; and the bottom
and sides should be half an inch thick, and should
fill tightly, yet -work easily up and dovhl it,

. Through the mxddle of eve:y slde of themm
box there must be a hole three quarters.of. an inch

- wide, well tapped, and bave good threed ; and
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opposite to these four holés there must bé four
mortisses cut through the round part’of the cast-

ing two inches deep, and three quarters of an inch-
wide, to admit of four pins going through them’

~ and the inner box also. The inner box must not
have a hole in the bottom, and the brass step for
it should be two and a half inches square, and

stand even with the top edge of the box, and -

have a space of three quarters of an inch between ‘
the brass step and the inside’ of it.

: The four said pins should prq;ect about an inch
and a half on the outside of the round part of the.
casting, and have square heads to admit of 3
small screw key, to turn them while the miller.
is brigging the spindle, as it :s called, that is,
setting it perpendicular.

The foot of the upngh{ sha.ft wxll require

a plate with a square box cast upon it, three

inches deep, and four inches wide, but should be
stronger than that for the spindle, and must have
s screw pin jn every side to adjust the brass step;
but o inner box will be required, .nor any spin-
dle to raise it, for when the.step is too much
worn, it :may be raised by putting a piece of
solled iron plate-under it, and the cast plate may
be screwed to the brig tree: mth a couple of
mewa...,,,.x . ) ;
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It is full twenty years since. I fizst introduced
- this plan, and I believe it was the first of the.
kimd ; and though so much superior to the old
way of brigging with a few wooden wedges, and
raising the stone with a long clumsy wooden
lever, and a string at the end, which was pulled
- when the stone required either raising or lower-
ing, it lay in obscurity for some years, but now
is. become universal in this part of the country.
This shews how: slow .the progress of mechan-
icalimprovementsis; and a greater proof can-

Hot be given than in the use of the balance .

rine and ventilator. While on the other hand,
we' see’ the most trifling and insignificant im-
provements, if su¢h they should be ealled, make
rapid strides, and, for a time, arrest the sttention:
and mislead men of sound judgment; witness
the numberless plans that have been designed
for steam engines, and for the make and move-
ment of water ivheels, which are vanished like a
dream, | ’

* The spindle will smswer very well, if made of
good cast metal ;. but where the nut will be fixed,
and eight inches above, it should be turned. as
teue as possible, and the hole in the nut should
be bored true to fit it ; and when the spindle is
~ in the throw or lathe, the nut should be: pat upon
it, and the spindle should run in the nutfor =a

-
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Hour, it oil and-emery dust, till theg aré pblisked
a2 fine as possible, to make the put slide edsily
when raxsed out of gear. '

A giosve should be eut in the spmdle fal

hslf an inch wide, 4nd fire eighths of an inch
deep ; thé Bottom end shoild begin a little below

vihere the hut shoild be fixed and continued;

and eight to nine inchés above it when in gear,

that wherr it iv reised out of gear; still the key -

- in the spindlé skould be some inéhes abové the
top of the nut. "Fhe key should be tade of soft
steel, and firmly fixed in the spindle ; and there
misst be a groove cut in the nut that will exactly
fit the key, ot it will shake when working, and

should Ve half an inch thick and six-eighths of .

aninch deep. There should be a hiocop, half an
inch thick, fixed upot the spindle with two screw
pins, to prevent the nut from sliding too low

when let fall into gear. The muits for the spindles -

will work most easily, if cogged with wbod six
inches broad. :

The gear for the pit wheel should be nine inches
broad, for the spur wheel seven, and for the Ay
wheel four inches.

The bearers fos the hurst should be made of

east ivon, ‘coverad with four eastings, with koles

e i e Y
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in to admit of the spindles to pm through nd
for the upright shaft also. - S

_ 'The top side of the under grmdmg stonc should
be laid three inches abave the chamber floor, and
the girders for the stones should be of cast irpn,.

but the casings for them of sheet iron; and the -

- hoppers shoyld be made circular of rolled sheet
iron, and the shoes for them should be the same..
Makmg a hurst upon this'principle will prevent.
it from taking fire, and the cost woild not be
above £25 or. £30 more than a wood one.

But it may so happen, that a person mlght
wxsh to make a hurst upon this prmclple, where

it may be difficult, as well as expensive, to pro-

cure castings for it; and should that be the
case, he may make it of wood, and the circle
for the spindles to 'stand upon also, and it
may be made to work equally as well as if made
of cast iron; 5, but the gear must be cast 1ron,
except the cogs for the nuts, let it cost what
lt may

I have no doubt but there will soon be corn
mllls built in Ruasna, and on the contment upon
the principle I recommend ‘

ABothv the -water wheel shaft and" the upright
shaft T would recdmmendtft'o‘:ba‘:msde.bﬁ‘ud
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' bar, as’ per figure,

om |
iron; but for a wheel only nine feet broad, it is.
not worth while to cast the shaft hollow., The

upright shaft should be cast hollow in one length,
sixteen inches diameter at the bottom, and twelve

-at the top, with a shoulder upon it to support

the spur wheel.

I shall now explain the nature of what I con-

sider the most simple and useful, as well as the
‘best balance rine, :

The balance rine I recommend 1s a cast iron

-C

The two ends are sunk into the stone, till that

-part at A is even with the back side of the bur

stone, or nearly so, that the stone inay be entirely
worn before the inside of the bar can obstruct
the workmg of it.

" The round cup at B mustbe exactly in the cen-

. tre of the stone, and the round ball that is turned

on the top of the spindle, must not be more than
three-fourths of an inch diameter. When the
bar is fixed exactly in the centre of the stone, it
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should be soldered on with lead as fast as possi-
ble; and the width between the inside of the
arms of the bar should be equal to the width of )
the eye of the stome. The bar should be full two
inches deep, and oné and a half thick, made of
good beaten iron. : '

There will require & round casting six inches
deep, and of the same diameter, with a square
hole in, neatly fitted to the square of the g"pii:dle,
and a groove in the top of it, of equal depth
with the bar ; but the width of it should be =
quarter of an inch more than the thickness of the

“bar, for it shonld have this space allowed to play
in. The whole: of the ball that is on the top of
the spindle should stand above the bottom of the
groove in the casting which is fixed on the top
of the spindle, but no more than just what will °
clear it to admit of ity flling the oup B. 1Tt is
plain, that when the¢ bar is in .the groove in
the round casting, it will carry the stome

~round with it, : b e

. The letter C represents a square- protuberance
o the top of the bat, upon which a smslt spindle
s fixed, that works the shoe which feeds the
stone; and when it is laid down, ifit should not
exactly balance itself, and it is a bundred to one
it does not, it must be adjusted with lead, which
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should be firmly fastened to it; for the balance
must be retained with the greatest exactness, or
the stone will not grind well ; and it is the want
of this precaution that has made many mllleu
miscarry in the use of the balance rine.

Another thlng in which the millwrights have
greatly erred is in not having the cupat B inthe
centre of the stone with respect to the depth of
it; for this should be as carefully attended to as

‘1o have it in the centre in a longitudinal

direction.

I hope these instructions for fixing the balance

rine, and also those for brigging the spindle and
naising it are sufficiently plain, that any master

willer, or millwright of common capacity, may

" understand them

A grinding stone may be balanced with much
more exaciness by the balance rine, than it can
possibly be by the fast rine when fixed upon the
spindle ; and if this be the fact, the consequence
will be, that grinding may be performed with
much more exactness by the balance rine than by
the fast one. The nuts upon the spindles may

* with safety be taken out of gear when the wates

wheel is running ; but it muststand while they

© we putinto gear.

20
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+ French stones four feet eight inches diameter
(for this I take to be the best size) will not grind
more than three bushels in the hour, if ground
in the best manner; yet there are many millers

that grind nearly five bushels in the same time;

but all such grain is greatly injured. French

stones should always be dressed once in the week;

and all the clammy paste that adheres to them

taken off three days before or after the stone-
is dressed, with an old card made of strong

wire; for this is as beneficial to the stone as

half dressing it. '

Having the works properly put into the stone
is of the greatest importance for grinding well ;-
but the difficulty lies in knowing which is the
best way of settmg out the works for a grinding
stone. ' '

An intelligent man, upon a very superficial
view of the works as they are generally put into
a grinding stone, will see the impropriety of all
such divisions and subdivisions as are commonly
used in the land and furrows of a stone S

* The ‘works in a grinding Stone, as thus set
dut, plainly shew that some parts of them keep
the grain much too long in, by which it is greatly
injured; and there are other parts of them so
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improperly constructed, that they throw it out
before it is three-fourths ground. -Those works
must be the best constructed that. commence
grinding at an equal distance from the eye of
the stone, and uniformly discharge the flour at the
edge of it, after the grain has passed through an
equal space in an equal time ; but to accomplish
this, the draft must keep increasing as.it ap;
proaches the edge of the stone in a givenratio..

As the works are now put into the stone, some
of the lines recede from the centre three times as
much in a certain length as some others; and
there are some lines that approach it ﬁve tlmes as
fast as they should do.

The next thing to be considered is the raising
of the stone, which, in general, is very imper-
feetly performed. Some are raised by wedges,
some by levers and weights, others by screws,
and some few by gear; but neatly all of them
are imperfectly raised, because they do not 1ift
the spindle perpendicular

To do this will require a f)in or short upright

~ to be nicely forged, two feet six inches long, or

any other length that may be required, one inch

" and a half diameter, and turn four or five inches

in the middle, having a fine thread cut of eight
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in an inch, with a nut for it to work in, fixed
firmly ‘in a piece of timber, under the circular
casting, in a perpendicular line with the foot of
the spindle, but the top must go.through the
¢ircular epsting to the under side the iron box
the brass step is placed in, where the spindle
foot works ; and the bottom of the short upright
need not go more than five or six inches through
the said timber, which should be strong, as it
will have the weight of the stone to carry when
working.

Upon the upright pin there should be 2 square,
a little above the said timber, upon whicha spur
wheel two feet diameter should be fixed cons
taining one hundred teeth. ~And there must be

another short shaft, the same strength as the’

last, and one end may be fixed near or upon the
ground floor, but the other end must rise fout
inches above the circular castm upon which a
-put must be fixed, containing ten teeth, two
inches broad, to work the wheel that contains

_ one hundred teeth; and on the top of the shaft

~ there must be a face wheel fixéd, containing sixty
teeth, which should stand upwards, and ‘this
* wheel must be worked by a lying shaft, upon one
end of which there must be a nut with ten teeth,
to work into the wheel with sixty teeth; and the
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other end must go through the front of the hurst, .
and have a handle, by which the stone may be
raised the hundred and sixtieth part of an inch,
by moving it one tooth; and by the addition of
two more wheels, one containing six the other
thirty-six teeth, the stone would be raised one
thousandth part of an inch, if the handle was
only moved one tooth. On the back side of the

‘handle there should be an index, divided into

one hundred and sixty or one thousandth parts,
if the stone should be raised so little at once;
and a hand like that for a clock face should be
fixed upon the lying shaft, which would always
shew how much the stone was raised at once.

The whole expense of gear work for raising
one stone, including that of the balance rine,
would not exceed £5; but were they to cost ten
times the sum, the money would be well laid out.
A cast iron spindle must pass through the hurst,
and stand upon the circular casting like the other
spindles, and be worked by the spur wheel with
a drum at the top ; and work the shilling stones
by a strap, for they work much better this way :
than any other. ) .

More than seventeen years ago I designed

' Warrington corn mills, in which there were

nineteen pair of mill stones, but two pair of
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them were for shilling wnth and are worked by
sttaps of extraordmary length. N

That raising the stone by gear in the manner
described, and lifting the'spmdle perpendicular,

is greatly in favor of grinding well is certain;

still one great difficulty remains,” and until it is
removed, considerable imperfection will attend
the machinery of a cornmill, and I think there
is nothing more difficult in mechanism than. cor-

recting this imperfection. What I allude to is

the expansion of the spmdle when heated by

A friction, which i is common to all,’ but much more :

to some than to others ; and the more the spindle
is heated, and the greater is the danger of the

_grain being injured in the grinding; which

shews the necessity of, as much as possible, keep-
ing the spindle foot from heating. A spindle
foot that is given to heating requires great atten-
tion; for it is surprising how,much the expan-
- sion will raise the stone, and if the miller neglects
to lower the foot in proportion, bad grmdmg is

| _ the inevitable consequence‘

When the clough or shuttle is set down at nigilt
if the stones were not lowered, they would be
found too high in the morning to grind well, as
the spindles would be much cantracted, which
- 'would require them raising ; but they are gene-
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rally lowered when the clough is put down,
though they are frequently allowed to work an
hour or two in the morning, before the miller
attends to the raising of them, notwithstanding
the spindle may have been considerably extended.
Was there no variation in the length of the spin-
dle, the mill might be setto work in the morning ; -
and after the stones were set to work and fixed
a proper height, they would require no more
" looking after for the day. Something simple is
wanted to lower the spindle in exact proportiori
to the expansion of it, which is extremely diffi-
cult to discover, if not impossible ; and until it
is accomplished, there will always be great im-

’ perfectmn in the working of a corn mlll |

With respect to the speed and diameter of a
French stone, millers are nearly agreed, that
from ninety-five to one hundred revolutions per
minute is as good a speed as can be found, when
the grain is moderately dry; and four feet eight
inches is allowed to be the most proper size.

The diameter of a grey stone is generally from
five feet six inches to six feet, and the speed from

seventy to seventy-fiverevolutions per minute; and .

the speed of a dressing machine may be taken at
from four hundred and fifty to five hundred revo-

lutions per minute, as before stated; but the
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flour should not be dressed of near a week after it

is ground, for it makes the bran separaie meore
freely from the flour.

The flour should all be raised by e]evaters, into
a chamber or large bin for that purpose; and the
dressing machine should stand upon the next floor
below. Elevaters are a number of small square

tin cans, and the back side projects full oneinch

above the mouth, and that part is fastened to 3

leather or sacking strap, which is worked by

rollers; andas these cans pass throngh the meal

ark or trough, they fill themselves, and ascend;

and after passing over a roller nearthe top of the

room where the meal is laid, they discharge
their cargoes, and descend with the mouth down-

ward, ) :

Dressing the grain well before it is ‘ground is
of the utmost importance ; for if it is not well
cleansed from the sand and dust that adheres to
it, the colour of the flour will not be good, and
its value will consequently be diminished.

The next thing should be to have the graia
properly dried by a ventilator, which I shall ex-
plain more fully hereafter. The grain should
then passthrough a screen or riddle, that will
admit of nothing. to pass through larger then &
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grain of corn, ‘which ‘might greatly injure the
face of a' French stone; such for instance, as
small nails or broken ones, ‘or small :bits of old
iron, which: foreign grain is much subject to,
and this machine is for the purpose of taking
them all out.  After this it is taken up by eleva-
ters $o -another screen - and passed througti it;
and fromthence it descerids inito a box fan, in'a
thin ‘sheet nearly ‘as broad as the fan is long,
which is- clesed on every side, except where air
is admitted ; and a'pipe goes from it jnan hori-
zontal ‘direction throughi the out wall of the
building, ahd sepatates the dust and sand from
the grain, 'blowingthem away:-through the pipe

‘while" the grdin descends into a bin,: or :into the

hoppers of ‘the stones; but' not until it has fre-
quently undergone five or six of these operations;
but I.think there is no ‘mecessity for all this, #s
a much better and less expemsive plan may be
adopted.

After the grain has passed the screen for taking
out all hard substances, I would have a circular

‘box to- contain a cylinder, upon which four, er

from that to six brushes should be fixed, and
work against three more brushes fixed againstthe
back side of the box, which should be fixed as

near those on the cylinder as can be without
2P
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touching.; and the -gpage between the  brushes
shonld be filled up with.wood nearly eyen with
the face of them,, .to prevent the. grain from
Todging there, : andaesqﬁpmg«the opermon of -the '
bryshes. ., . . (RS EEEE .

'Bhe grain sbouald hszend from tbe screem iw.e
thin sheet, and £l between the brushes ; and if
the cylinder moves quick; by -only passing ohce
threugh. it would be mere effectudlly cleansed
than dy passing ten times through any soteen:;
from sthe bottom: of the cylinder.it .should de-
scend to the box fan, and from thence to. &
Jarge bin oc ‘bopper, from whenice a1l the lesger
dioppers might. bo :sapplied. A quantity of air
-may be adinitted into the box whene the brushes
-wook, which- wirid take off part of {thedust,; and
it miglit ‘be. cully mnveyed indo thn pme that
sgoes from the fan. - - : R

o,

But when the grain has been dried and dressed
. in fhe best possible manmer, still much judgment
and “attention is mecessary in the 8ressiig of o
French stome.. The more kind and epen ¢he
stone is, and the finer the cracking should be ;
for if the lines could be made as fine as a hair,
they would be the best, but for a: olose hasd
stone they should be rather more open, - = -
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Cracking the ‘stone is filling the ldndy of it
with fine lines, all of which should run’ parailel

" with the furrows ; and these lines are made with

a two edged tbol, fixed' upon a short shaft:like a
mason’s hammer, from inch- and: a half to near
two inches broad, which should be made of the best
tempered steel, and have ‘an edge as sharp as 2
joiner’s chisel.

When- the .dressing’ of a stone is finished, all
the lands in it (whieh should be about sixty- in
number) should appear filled with fine lines,
running parallel’ with the furrows, from the eye
of the stone where they commence to the extrem-
ity. of it;- but. such.is the carelessness and inat-
tention of the working: miller, that unless he is
well. observed,. he will put them in-as is most
convenient forhim. These furrows may be con-
sidered.as so many large shears that are clipping
or cutting, the grain, and- the fine lines or
cracking as. 80 many extremely small scissors
that are ‘still carrying. on the.same operation,
until the ‘meal quits the stone.

How mitch better aré the works i ina French
itorié now calculated for gnndmg, than when
dressed’ by pricking with a small'pointed tool;
whlch qduced the face of it' to nothing bug
hills and ‘hLolés, more uneven and rough” than
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a gretér; by which both.grain and bran were tore
in pieces, and much loss was the consequence of
it ; and yet strange to tell, this miserable way of
~dressing, like that of hanging and brigging
instead of the balance nqe, is the general
practice.

I have no doubt, but the grinding of corn,
bad as it is, is much better performed in the west

riding of the county of York, than in any other

part of the kmgdom.
I would recommend to the master miller to

attend to the following observations.

" When the stone is at work, stop it, and takeit
carefully up withoutdisturbing' any of the grain or
" flourupon the lower stone.  Then begin six inches
from the eye, and take a small quantity of grain (for
it will be little else there) from a number of
the furrows, put the quantities upon separate
plates, and let them be all numbered, and the
furrows from whence they were taken. Six in-
ches more remote from the eye, repeat the same
experiment, and attend carefully to the numbers

and the distance they were taken from thegye ; -

after this, run over six inches farther from the
eye, and proceed exactly in the same manner ;
and lastly move within an inch or two of the edge
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jof thestone; and take a gram from the same num-
ber of furrows; then place the whole before a good
light, and’ with a powerful glass examine every.
sample, for the naked eye is not sufficiently
powerful for so nice an investigation, and it will
create much surprise, to find the difference in the
state of the grain and meal in some of the fur-
rows, when compared with that in some others,
where the distance may be equal from the eye of
the stone ' ‘

If the grain.is found very differently cut in one
furrow from that of another, and yet the distances
from the centre equal, it is plain, either that the
drafts of the furrows are different, or the furrows
differently cut, or that the cracking of the stone
is imperfect at those places ; for the investigation«
should inform the miller from whence such a
difference in the state of the meal arises, or he
will profit nothing from the inquiry.

But the shape of the furrow should be care-
fully attended to, that both the fore and back
edge are sloped equally alike ; for if the back
edge is cut more perpendicular than the fore
edge, which is but too commonly the case, the
meal will lodge there, and be very injurious to
the gnndlng, both sides should be an mchned
plane of equal declivity,
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Bat so: imperfect is the knowledge of corn:

grinding; ‘that ¥ much> doubt whether any one
can say, with certainty, which-is tlie best way of
putting works-into a French stone; and perféc-

tion in the art' I think: caninot: be obtained: but

by repeated: expenments smn]ar to wliat'l' have
recommended. P

A per&ob knowledge of the mecha:num of a

mill stone, and the best mode of grinding, I con-
sider by much the most difficult to obtain of any
kind of machmery whatsoever ; and this, ina
great measure, accounts for its bemg 80 1mper-
fectly understood: :

To bring’ two parallel surfaces together, the
-circumference- of each being equal to nearly fif-
teen feet; consisting of such a number of lands
and' furrows, and’ filled with sucl an infinite
number of fine lines, in equal contect in:pulver-
izing the grain, and moving with a velocity,. at
the extremity, of nearly a mile in three minutes,
with a density equal ta nearly two thousand
pounds, to a reflecting mnind‘will appear next to
impossible, and it will excite little surprise, that
grinding should be. so much involved in: ig-
norance and- prejudice; more especially. when
putting the works into a grinding stone, is con-
stantly committed to the care of the millwright;
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‘who has little or no interest in the perfection.of

them. For it is the master miller, that is, ‘the
owxter of the works, -that should aimat pesfaction
of knowledge in this most Jintricate. ~l_;usim§§5
if be will not: take pains to learn it, he has np
right to expect xa.nothpr wxll learn it. for him.

,‘alf!)i';’ ‘
Wpat an mvaluable source of wealtb hes yet

unexplored in the drymg and grmdmg of grain ;

and the prince, the > peer, ;and the peasant are a],l

-

equally mterested init. 7,

Ve 7o 'y

* 1 have s¥ready observed,’ that no'cora mll can
be complete: without a ventilator ; 'and the farmer
is equally interested in having one, that he mray
bnng his grain to the market, perﬁectl.y dry,
nnd at a tune thn ,nt wxll be the most beneﬁclal
for hlm o ‘ .

- Xhope the foHo‘wmgobservatmns will convimee -

fhe . eultivator -of the ground, of'the necesstty,
utility, -and edvantage he will * réceive from
baving a ventﬁator ; mare especwlly, as he may
‘procure one at dn'easy expensey - a8 I’shall hére*
after shew. o

Any eltamber may'be converted into a ventila-
tor that has a moderate goed floor. ~ Ifa chamber
is wsed for that purpose, a counter fleor will be

Becessary, the beams of which should be laid from'

Tehedeew & oz oL s
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twelve to fifteen -inches above the present' floor,
but they will not require to’be very strbng, see-
ing they may be supported from the under floar,
and should go into the wall, ds if intended
‘fora corh Warehouse and thé joists should not be
placedat more than three inches from.each other ;
for tbey should be so near, that a person’s foot
‘cannot get Between ‘them, and fhey may be cut
out of lnch and a half, or inch and three quarters

board, and from five to six mches deep ; ‘and'if

they should spring a little, they may be support-
d from the nnder floor, far the thinver they are,
-and the more room there will be for tl:e hot air
-to expand. . o B LA P

Vo F

It would have been a de31rable tbmg, if the
covenng of the timber could have been made of
cast iron or copper-plate ; but experlence proves
that. grain i3 too .delicate. to hear it;. for it is
found impassible to dry it upon any metal plate
.or even, tile, without greatly injuring it, both in
taste and colpyr, and.yet it. is. astqmshmg the
-quantity .that. is dried now.upon kilns og exery
‘description.

Should it be put upon a tile kiln, it should not

-be until the fire is quite out; byt this: will not
suit the miller, as.he can get very little dried
by s0 slow a process ; and experience hgs fully
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proved, that as yet nothing artificial that is
known of that will dry wheaten grain withoutin-
jting the quality, but rarified air blown through
it when spread upon a hair cloth, which must
be nailed to the joist. ‘The grain will grind much
better if it lies two or three days after it is dried.

But I would not recommend a ventilator to be
made of wood above twelve feet square. Should
there be any broken or open places in the under
floor, they should be well made yp; and if the

- walls are not plaistered, they should be; and if
it is made iu the top chamber, which is by much
the best for a mill for discharging the grain from
it, it should be under-drawn to the spars, and
have three copper pipes fixed in the roof, shaped
like'a funnel, with the wide end down, and have
valves at the top end, which should be from four
to five inches diameter ; but the wider end should

be from twelve to fourteen inches, to let out the .

steam, and when it ceases to rise, they should be
shut to prevent the wlarm air from escaping.

There should be two small windows opposite

to each other to admit of fresh air, for the relief
of the men while the grain is taking off, and
fresh putting upon the haie cloth.

The next thing to be considered is the best

way of rarifying the air, in the most simple and.

least expensive manner.
2Q

‘1
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I would recommend a caravan stove, as they
are called, from three feet to three feet six inches

long, two feet wide, twenty inches decp, and the

bottom should be made about three inches con-
cave, and the top as much convex.

There should a branch go from ose of thesides

near the end, cighteen inches long, six inches

"*alameter in the inside, and another the same size
at the end most remote from it, to let out the hot
air. And there should be two léad pipes, each
cight inches long of the same diameter as the
cast ones, which should have a flange at one end,
~and be screwed to the cast flange; but the other
end should be without, to admit of a stout tin
pipe of the same diameter being soldered to it,
and go from thence through the floor and under
the hair cloth, and should be continued the whole

- length of the room, and have the end closed, but
should have a great many holes made in it the
whole Iength of the pipe, an eighth of an inch
wide, to prevent any extra Heat being applied to
any part of the grain.

" The fan should stand on the sa,inc floor with the
stove, and as near as cucumstances will admit ;
but if tlns cannot be had the air may be carried
from it to the stove, if the distance should be
from eighteen to twenty feet; but the nearer they

!

i

P it Em. ey
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stand together and the less power will be re quired
to work the fan.

“The wood pipe that will eonvey the air from
the fan should keep gradually diminishing, until
itis five and a half inches square in the inside ;
and should have a strip of leather put reund the
. out side, and the end of the tin pipe should be
made square and slide upon it, and nailed to
the wood pipe, by which it may be made per-
fectly air tight.

~ The fan should be from thirty-two to thigty-

- four inches wide in the inside, with four stout ,

tin wings or webs, from ten to twelve inches

deep, and should make nearly three hundred

revolutions per minute; and should it givedoo

much air, the quantity may be reduced by con- °

tracting the slides in thq end that lets it in.

- The tin pipe that conveys the hot air should
be inclosed in a2 wood tube from the stove, until
it enters the floor ; and there should be two inches
of space round it, which should be filled up with

sand to prevent any heat from escaping. Tin.

pipes may be made with_ one-fifth expense that
iron ones would cost, and will answer every pur-
pose, as they will always be kept dry; and there

is no fear of them bursting ; for Iknow a factory’
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that has been heated by steam with tin pipesfor
more than ten years.

The stove should have a flue round it, and a
brick and a half wall on the out side of it, and
the same thickness of brick should be on the top;
and afterwards covered with a thick coat of mor-
tar, to prevent any loss of heat. The chimney
for the stove should be from twenty-six to thirty-
six feet high ; for if the draft is good, any kind
of inferior coa! may he used; and the bottom of
the stove should be from fifteen to sixteen inches
from the grate bars, and have a damper to regu-
late the draft. ’

It is easy to see, that if the first floor is air
tight, the space between it and the hair cloth will
be filled with hot air in a few minutes ; and there
is no possible way for it to escape but @hrou_gh
the grain, for by being rarified it becomes much
lighter, and its natural tendency is to ascead,
were it not compelled by the power of the fan,
which will be constantly dislodging it from the
stove with air much more dense.

The advantage of ha;ving a large fan Quickly, ,

speeded is great,. as much coal may be saved by
it ; for, as I have before observed, grain made
goft and unfit for grinding, by laying too long ow
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ship board, or in the warehouse, by being placed
upon the hair cloth from eight to ten hours,
when the atmosphere is dry, may be perfectly
~ restored, and made to grind well ; but if an am-
ple quantity of cold air was not applied, it would
be too weak, and hot air would then be required.

INSTRUCTIONS

FOR BBECTING A BUILDING FOR A VENTILATOR,.
) TWENTY-FOUR FEET SQUARE.

Was I going to erect a building for a ventila-
tor for any person, I would use good sound flags,
four feet long and three inches thick, could they
be had at 2 moderate price ; andifthe owner was
not inclined to have cast iron beams,five deal snes
might be used, fourteen inches deep and nine
thick, and each have a cast pillar to support them
in the middle, with a small protuberence on cach
side of it, upon which a spur might be placed, and
& wooden brace, four feet long, nine inches broad,
and four thick, should be fixed upon the top of
each pillar; and the spurs should go within four
inches of the end, and a three quarters screw pin
should go through the brace and the beam, and
these would inake the floor firm and strong. ‘The
Jomts of the stone should be made wide on the
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top side, andfilled with lime, and the whole

covered with a rough coat of plaister, to make
" the floor air tight. -

" But if good' stone could not be procured at a

moderate expense, I would recommend three

deal beams ; pillars, spurs, and braces the same
as before mentioned, if the owner did not chuse
to have cast iron beams, with flangeg on each
side for the arch.to spring from ; for these beams
might be cast in two, and would only require
one pillar to support them,

.. If woeden -beams are used, there must be a
piece of timber, five inches broad and three tliick,
screwed to each side of the beam, and even with
the under side of it, to serve for springers to the
" arch,” And ghere should be two flat bars of iron,
two and a halfinches broad, and full half an inch
thick, across all the beams ; and the floor should
be divided into three equal parts; and the bars
should have a hole.in over the middle of the
beams, to adniit of an inch pin going through
them ‘and th beam, - which should be well
screwed togefher; but it would ‘make ‘the
gads more easy to manage, if they were in two
lengths, and | they might lap over each other,
- and one pin wiould serve for hoth ; but the other
end would require rounding for five inches, made
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full inch diameter, and have a stout thread, with
2 nut two inches thick, and have a cast iron
washer, of equal thickness, fifteén inchés diame-
ter, placed .on the out side the gable end wall ;
and the bars must go through the walls, and the
, round part through the: washer, and should bet
very firmly screwed. . S :

These bars would be required if there were.cast
beams, or the arches would throw.down the
gable end -walls ; this is the way floors. are
made in some large cotton factories. '

When a brick in length arch has been turned
the spondrels should be filled up with broken
bricks and mortar, and a strong. coat of rough
" plaister -cover the whole, by which it may be
made. perfectly air tight. This flor would be
much stronger than if made with timber and
flags, or of one that is made all of timber; for
when it is exposed to great heat it soon becomes
weak and tender, having lost its elasticity ; if &
wood floor is used for a.ventilator, I would re-
commend it to be covered with 3 coat of plaister.

The farmer and the miller will now see how-
they should proceed with making a building for
a ventilator, and also how they should heat the
air, make, and work the fan; and they should:
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know how many degrees the air is heated, which
may be done by soldering a sinall pipe to the tin
tube, and have a cock to et out the hot air into
a vessel made air tight, of either tin or copper ;
but the front should be glazed and have a ther~
mometer fixed in it, and the heat should be kept
- of an equal temperature. ;

- I shall hereafter give an estimate fos a wood
fidor, that may be made over a chamber floor that
is already laid, which includes the hair cloth ;
also for a floor made of* -cast metal, which is as
apphcable to & wood floor as for ~any other that
may be yet to make ; and this 1 consider by miuch
the best, and the expense will not much’ exceed
that of a wood floor if any. ' From these esti-
‘mates and directions I hope, that if either the
farmer or the miller should make a ventilator
one-fourth, or one-third, or even one-half less
than that I have-been giving instructions for,
they will know how to proceed with it, and pro-
portion its various parts in a proper manner.

But I would caution them how they reduce
the size of the stove, for if the room should only
be four yards square, instead of eight, they should

‘not reduce it more than one-third ; and the dia-

meter of the pipe in the inside should not be less -

than four and & quarter inches, which will be
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nearly in proportion to a pipe six inches diametar
for a room eight yards square..

A fan will be the most simple, useful, and
least expensive for raising air, and may be worked
by the horses that work the farmer’s thrashing
machine, and the room for drying the grain
should stand near to it; but it will not make

a,

much difference if the air is drawn from ten to

twelve yards, previded the pipe is well lapped
round to keep the air from cooling it, or it may
be inclosed in a wooden .gipe; and the hot air
should be driven so forfibly through the grain,
as not to require turning more than once while
drying, which should be the last thing at night,
and taken off in the morning ; but some persons
never turn it at all, and yet lay it upon the hair
cloth three times as thick as I have estimated
upon. In the space of twenty-four hours, though
the grain might be very soft $ign put upon the

hair cloth, it would be as dry as possible, and -

might he dried much sooner, but it is far better
to allow it a reasonable time. The higher the
roof or top of the room is above the grain, and
the more freely will the steam ascend and pass

through the pipes. ' ¥ "‘
But perhapsiit will be said, that, ina very wet

harvest, the cornis unfit for thrashing until it has
2Q

N
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been stacked for a short time; and during that

~ period it often hepts and is very much injured,

and sometimes is worth little or nothing ; this is
lamentable, but the fact is undeniable; yeta
ventilator would prevent all this loss, anxiety,
and disappointment ; for the sheaves might be
placed upon an end upon the hair cloth, one
above another, and in a day and a night would
be fit for stacking or immediate thrashing.

If the room was under drawn to the spars, and
this is another reason shy the ventilator should
be next to the roof on dccount of height, a row
of strong streakers might be placed across it, and

- a large quantity of sheaves laid upon thgm,

" which would dry nearly as well as those upon the

- hair cloth ; which is fully proved by the drying

houses for woollen cloth, as the second chamber
always dries better than the first, by the heat
ascending. Inja"wet harvest, when grain is
badly housed, a ventilator would save the large
farmer, in one year, -more than three times the
sum it would oost,

Testimate upon two hundred statute acres to pro-
duce six hundred quarters of grain, which would

at least be i‘ﬁlproved 3s per quarter, admitting the

grain to be fairly housed ; but should the harvest
be wet, -it would increase its value more than
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five times the sum; but taking it at the lower
estimate, it would be £90; and surely this is
worth the attention of a,small farmer.

But should the harvest be very wet, a ventila:
tor would be producﬁve of much greater profit
to the farmer than the higher estimate; as he
might have his grain made perfectly dry, and not
be compelled to throw nearly the whole of it into
the market at once, to avoid the final loss of it..

Fofin such calamitous times as {hese, the opu-
lent corn miller and the rich corn speculator rush
into the market, and purchase all the grain they
can, no matter what state itis in; scraping to-
gether all the bad housed grain they can meet
with, they hurry it off to various drying kilns;
and after scorching it up, mix a little good grain
with the bad, and by so doing, the whole mass is
entirely spoiled ; for this is the commop practice
in a-wet harvest, or when the grain 'is . hoysed

- soft and unfit to keep. J‘l{«he consequence of this
- is that an uncommon quantlty of bad meal and
. flour is poured into the market, and is frequently
~ yery injurious to the health of the community ;

and notwithstanding the bad quality, an imme-

~ diate advance in the price takes place, of from

fifty to perhaps one hundred per cent; for this 1 -
have known to be the case. v » -

."'Q
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» . Ishallmaw give. the farmer a list of the differ-
ent sized ventilators; by which he will be able to
Jjudge what dimensions age the best calculated to
suit him. |

I estimate upon ten cubic feet of grain being
equal to one quarter of wheat, and the ventilator
to be filled once every twenty-four hours, the
grain lying twelve mchee&ep uponit. Accord- -
ing to this calculation, a’ rgom six feet square
would dry full three and a half quarters of grain
per day, twenty-one per week, and per month
of thirty days, one hundred and ﬁve&quarters
would be dried.

A room nine feet square, would dry full eight
quarters per day, forty-eight per week, and two
Kundred and forty per month; a room twelve
feet square, would dry nearly fourteen and a half
quarters per day, nearly eighty-seven per week,
and four hundred and thirty-ﬁve per month; a

* room fiffeen feet square, Ywould dry twenty-two--
and a half quartergh per dny, one hundred: am)l z
thirty-five per week, and six hundred and seVenty-
five per month; a room. eighteen feet square,
would dry nearly: thirty-two and a half quarters

' pér day; one hundred and: ninety-five per week,

- and nine huadred and seventy-five per'month ; a

room twenty-ogé,f*.sqnare, would dry forty-

RS
Rt
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two quarters per day, two {yndred and fifty-two
per week, and one thousamd two hundred-and
sixty per month
would dry fifty-s
three hundred a:
_thousand seven
month ; a room
l dry seventy-thres
and thirty-eight
hundred and ni
thirtPfeet squar
day, five hundre
: o thousand‘ven hundred per month.

I am of opinion, that a ventilator thirty feet
square, would be ample for the largrest farmer in
the kingdom ; and if he has a®hrashing machiney*
he may work a fan with it, from thirty to thirty-

# six inchesbroad, or a small cylinder made upon
the same principle as those for a blast furnace ; but
the former machine is much more simple, and I

jnk, in general, better .adapted to thegemus

thﬁ‘ﬁ'mer <

A ventnlator of from six to nine feet square,
might. be taken from a chamber in the housQ‘or
placed in a small out building near it ; and a boy
of fourteen years might work a fan or. hellows,
that would supply it with htira,and the latter

»
i
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would- be large egQhigh for a farmer that had

seventy. acres of wheat.. If the chimney for the

furnace:was raised a good height, it would assist

the draft, and -inferior coal might be used for
. that purpose. - -

A respectable corn miller who has a ventilator,
but a very inferior one indged, informed me, that
a bushel of coal dried 'ﬂ'onl twelve to fourteen
quarters of grain, which is,.géarcely a halfpenny
per quarter; and coal at 6d per bushel is rather
high. -

: 2
If any gentleman farmer would undertake the
erection of a ventilator upon a liberal plan, in
»,manner as I shallehereafter describe, and have
all the work well executed, I think they would
soon become,geheral and in a wet harvest, were
they in the hands of every farmer who occupied
a considerable quantity of land, they would save

themselves and the public millions sterling, b,
giving the labour‘iﬂﬁ class sound wholesqn’ie-food,»

and at a reasonable price, which, uridér such
clrcumstances, could not be had by any other
méans; and they would prevent those ruinous
speculations that always attend a wet harvest;
moreover, we should be mdependent of the fo,
reign market, .

e b

W
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The great scarcity
occasioned by a wet
arise from any deficien
the loss and waste by i
soft, and the farme
thrashed out in time
and yet, exposing sc
sale at once, is next

But what can the
if he has not sufficient chambers to lay it in; but
if he had, no means could be used Q keep it
from heating in some degree:

- Another dreadful loss attends grindigg “soft
grain, as the meal cannot be separated from the
bran as it ought to be; for the face of the stone

is covered with a thick tough dough or paste;’

and it is very surprisinﬂow’hot it will be; and
to avoid this loss as mugh as p&siﬂe, when grain
is in this state it is scorched upon drying kilns;
but the colour and taste of it is much injured,
¢ I have before observed ; and yet without this
method being used, it would be impossible to
grind it. ' :
The great loss that attends grinding soft

grain, slllews' the necessity of the comn miller
and thg farmer being compelled to have ven-

£
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twice this sum, and yet nearly all the loss
that attends a wet harvest, may in future be
prevented with only expending a trifling sum
when compared with the great object that would
be obtained by it.

I shall now give a brief estimate for making a
ventilator, and take it for granted, that the
farmer has a chamber which be can spare for that
purpose; and calculate upon a room twenty-four
feet square. Such a room will contain sixty-four
square yards; but the timber for it will require

no dressing. -

' £ s d
I estimate the floor and hair cloth at 13s per
yard, equal to - - 4112 O
Underdrawing the roof to the spars, one hundred
yards, 1s per, - - . - -5 00
Plaistering the walls, - - 312 O
Building a hovel, from nine to ten feet square, '
for the stove to stand in, - - 1212 0

Expense of a cast iron caravan stove, which

includes grate, bars, door, and brick-work,
(but it may be something more) - 21 10

Making a fan £10 10, fourteen yards of six inch
tin pipe 425, two short lead pipes 415, ' 14 13 O
Making a crane to lift the grain to the ventilator, 5 Io 0
et s

£104 9 O

L Q

, Such a ventilator as this would dry forty-eight
quarters of wheat in twenty-four hours, with a
slow fire, as I have already shewn ; but it may be

dried jn half the time, though I would caution
2s
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the farmer and the miller against drymg it
too fast. :

I estimate the coal at 2s per day ; but in some
situations it will not cost more than half the sum,.
and the man’s wages for taking care of it at 3s per
day, and allow the same for the power of the
horse, and one penny per quarter for bringing
the grain to, and taking it from the ventilator,
making in all 12s per day, which is equal to full
23d per quarter; but it is probable that some of
the men that wait upon the thrashing machine
would look after the fire, as it would require
feeding but very seldom; which would reduce the
expense to near 2d per quarter.

Was the same quantity of grain lodged in a
public corn warchouse, and proper care taken
of it for only two months, I am inclined
to think it would cost nearly twice the last men-
‘tioned sum, and by expending little more than
2d per quarter in drying it, it would keep sweet
and good for years; and turning it over twice in -
the year would be quite sufficient, and every
quarter of that grain would be worth from 3s to
~ #4s per quarter more in any public market; and
‘if the farmer chose, he might have a largescreen
fixed in the middle of the pipe that conveys it
from the hair cloth to the sack, which would
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make it much cleaner, and look far better; and

"no extra labour would be required in doing it.

I am aware of the farmer’s objection to drying
his grain, because, says he, it will make it much"
lighter ; but he has nothing to fear from this ;
for when it has lain a few weeks, he will find
little variation in the weight of it, except being
from three to four pounds heavier. But let that
be as it may, no miller would purchase any of
‘his grain that was undried, so long as he had
any of the dried to disposc of, and at the advan-
ced price. :

Who ever heard of a corn miller refusing to
purchase Dantsic wheat because it was too light,
and is it not all dried?> and yet our millers will
purchase it in preference to any grain that is
grown in this, or any other country, because it
is drier than any they can meet with,

Some years ago, T was conversing with a public
baker in the north, upon the utility of ventilators,
and he informed me, he would give from 25 64 to
3s per pack more for flour, if the grain had been
dried by a ventilator, supf‘)osing it to have been
in good condition before it was dried, than he
would give for it in its natural state, and added,
I can get much more by it than the extra price,
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as it takes much more water to knead :it, conse-
quently, I get a much greater weight of bread
from it ; and it may be carried round the globe, '
either in flour or in bread, w1th0ut producmg
any kind of vermin.

It is well known, the corn in Poland is dried
in barns that have flues in the walls, and are
heated with lumber wood, and the excrements of
the cattle when dried by the sun, also with stub-
‘ble, roots, &c; and the sheaves are placed upon
the end on the ground floor, from twelve to fif-
teen hours, or longer if required, and afterwards
taken out and stacked. This prudent practice
I understand is not peculiar to a wet harvest, but
is. general .in nearly every part of the country ;
‘though _ there is little variation of season there,
being only winter and summer, -and their com-
‘mencement-and conclusion are known: to within
a few days. : . : : :

- Now if the people in Poland judge it so neces-
sary to dry their grain where the summer is so
wvery fine, and subject to little variation; does it
not shew, in the strongest light, the absolute
necessity of our farmers béing provided with the
best possible means of drying their grain, seeing

“the weather is much more variable in Englasd
than in any other part of Europe.?

.
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In the present state of thi‘ng‘s, the farmer’s
capital is:more insecure than that of any. other
class of men;:and what makes it much more so,
is, because he cannot insure himself against the
sad effects of high winds and excessive rains,
which frequently take place both beforeand in the
time of harvest; by which all his fond hopes of -
an abundant crop are blasted, and himself and
family plunged into utter ruin; nor can his
situation be made more permanent, until he has
the means of drying his grain, and disposing of
it at those times when it will be most for his
interest. '

Although I have shewn the great advantage
there is in drying grain by a ventilator, it is pro-
bable some farmer may think. that if dryipg grain
in a barn answers so well in Poland, it would do
equally so here, and perhaps be less expensive
than a ventilator. But this will be found a great
mistake, as the following statements will shew.

I will suppose a barn built, to dry sheaves in,
twenty yards long and twelve yards wide.. Such
a building would centain two hundred and forty
square yards ; but ten of them should be deduct-
ed for the space the flues would occupy,.which
should be placed on the floor, and not in the
‘wall. I estimate upon eight sheaves standing in
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one-sguare yard, but they will stand very close ;
and according to this calculation, one thousand
eight hundred aad' ferty would stand upon the
supposed floor; ned if tem sheaves are allowed
for a hattock, and thirty-five of them per acre,
 each acre producing thrée quarters of grain, and
the sheaves are to be dried in two days time;
such a floor would contain nearly five acres of
hattocks, and I will suppose five beams placed
across the barn, eight feet from the ground floor,
and a sufficient number of loose streakers placed
' upon them, capable of containing ‘three acres
more sheaves, making in all eight acres. From
this statement, twenty-four acres of sheaves are
estimated to be dried in six days, which is the
utmost that should be calculated upon, and is
supposed to be equal to seventy-two quarters of
grain. R

A ventilator eight yards square will contain
sixty-four square yards and would dry three hun-
dred and forty-five quarters of grain in six days,
‘which is nearly five: times as much as could be
dried in the sheaf, in the supposed barn, and the
room required to dry it in is only about one-
fourth of that required to dry seventy-two-quar-

“ters in the sheaf; and yet the barn contains
nearly four times the space the ventilator does ;
moreover, there will be much more fuel consumed
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in drying seventy-two quarters of grain in the
barn than three bundred and forty five by the
ventilator, for three reasons; 1lst. A large
quantity of fuel would be expended in heating
the flues and in rarifying the air for a space in-
cluding length, breadth, and height, near six
times as large as that required for :he ventilator.
2nd. The immense quantity of steam that would
evaporate from the straw would, for a considera-
ble time, descend upon the ears of corn, which
would require great heat to dissipate it. 3d.
As the grain will be dried in the ear, it will re-
quire much more heat than if it was freed from
it; and as the bottom of the sheaves cannot dry
half so fast as the ears, I should think it would
require one day more to dry it, than grain dried
by a ventilator, and the barn would be more than
four times as expensive as the ventilator.

I am fully satisfied there never will be any
thing designed for drying grain equal to rarified
. air, when properly applied; and moreover, it
has this particular advantage over every other
plan of drying grain, that nothing can be set on
fire by it.

It is strange that the American fatmers should
be so much inferior to the poles in the manage-
ment of their grain, andthat they have paid so
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little attention to this subject, considering the -
large quantities of flour that turn sour before the
barrels are opened ; and how soon that which
was sweet when opened becomes unfit for food,
if not quickly used.

Some corn factors, who deal largely in Ameri-
can flour, and are competent judges of this loss,
state the average of it at ten per cent, which,
though great, I think, is not over-rated ; but
there are others that estimate it much higher.
And althqugh the American grain is housed much
drier than ours, or.even .than that of the Poles,
yet expenence proves, that, however dry it may
be when housed, flour, and bread made from it,
cannot be preserved sweet for any considerable
length of time, if it has to pass through much
change of climate and a great dlstance by water.

The dryest grain that can be produced hy the
sun and air contains a portion of moisture, which
must be extracted from it by artificial means, if
the flour made from it is intended for a long sea
voyage ; and any grain that is intended to be
preserved pure for a long time must have its na-
tural moisture separated from it, either by long,
~ tedious, and expensive shifting and turning, or
by a method much more simple, less expensive,
‘and far more effectual ; that is, by a ventilator.
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- The -American farmers have. abundance of
lumber wood, in every province, and in some of

them there is a vast quantity of coal, with which

they might dry their grain; ; but from their neg-

lectmg to do it, one would thmk they were

strangers to the plan and use of a ventllator .

Was the American grain put twelve or fifteen
hours upon ‘a - ventilator, either flour or bread
made from it, might be carried from thence to
the East Indies, and brought back ; and after-
wards go to the Spanish main‘ and still would be
perfectly sweet, and free from all kind of ver-
min ;, and so would the ﬂour and bread be that
was made from our own gram, if it was properly
dned with hot air, The atmospbenc air which

s 80 necessary for the growth and nourishment
of both man and grain, contains the seeds of
dxssolutlon for both ; still a long reprieve may
be procured for the latter, the decay of which,
like that of the oak, commences wlth the heart :

" From-all the experiments that have been made
with grain, to preserve it sound and sweet, while
passing through great changes of climate, there
'has nothing as yet been found, that will extract
that perishable quality, its natural. moisture, ex-
cept, hot ajr; but when once cﬂ’ectually depnved

of 1t lt;f”\'l 1r,emam pu;e for many years but



~ mo ons I'predume, .can tell how many, as suffici-
ént experiments have not been made to ”Mam
the fact with accuracy. ‘ T s

There is however suﬂicnent proof, that gram
has been kept pure one }mndred and twenty nine
years! For Henry the second of France and his
retinue, - eat bread baked of wheat, which had.
been kept for this length of tme, a.ﬁet tbeslege
bf Metz. ' s :

Though grain is so extremely perishable, as
daily experience proves, yet I have no doubt,
but it may be kept perfectly sweet for one hun-
dred years, if put into strong wooden boxes,
made air tight, and when covered with quick
lime, sprmkled over with water, and lodged ten °
or twelve feet i n the earth ; for there are facts
I believe to support this opinion ; and though
e possess more ample means for drying
grain, than any natxon upon earth, we frequbnt-
ly suffer in the space of one year many thousand
quurters tb be entirely lost, end millions more to

greutly injured.

. The corn mlller is equally interested in havmg
3 ventulat{o;,as the farmer ; for grain that has
bepn d.ned with hot air grinds much more freely
than in its natural state; for the méal can never

be so eﬁ‘ectually separated from the bran as when
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died, though aquarterof grain may weigh somes
thing lighter when dried ; but if the miller wgighs
the mead. he getsfram. it, and grinds anpther quar:
ter from the same bulk undried, and postpones the
dressing of them for four of five days, '#nd then
weighs the flour each quatte‘r has produced he
will'find the dried flouk rearly, if not full, Podr
pounds heavier, for this 1 knew to be the fact'
and the mﬂler gains 1s extra by it.

!

Grain that has been weﬂ haused is ﬁ'gquenﬂy
made soft hy lying too loag ia the factor’s ware»
house, o by. beiag; toe long oa board a vessel ;
and wheg this is the ease, such grain will ealy
~ zequire: pytting upen the hair cloth, and the
wind blowing. threugh it ten or twelvel hours
when the, atmosphere is clear apd dry, andit will
being it back te.its naturl state, and make it fit
for grindingi; but sheuld the atmasphere.he soft
and dayap, it-will still. make it mocéwft,s S

Another great advantage the ml]ler gets by
drylng his,  grain. is, its makmg the meal (dress
8o much cleanex: than 1f undned and nf he gnncfs
ky stea.m,, more than one-tenth of the power wﬂl
be saved in; tbe gnndmg

- Iwaslately. canversing with afoommller, who
glmh@lbrgt quantity: of wheat, who informed
me that a quarter of grain, properly dried with
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hot air, was worth full 2 niere to ia’ltﬁillér: than
when in its ‘natural state ; supposing the grain
to be in proper condmon before it-was dned

If tlns esumate is coxrect and 1 thm,k there is
no ground for calhug it in-question, except for
its being too low ; and if 15 64 per quarter be al-
lowed for the saving there is by using the-balance
rine properly ; and I have not heard any respec-
table miller that is working with it state it at
less; if the average value of the grain is faken at
80s per quarter, one twenty-third part of the whole
value of all the wheat grown'in the'thret united
kingdoms, may be saved by this new plan of ma-
* " nufacturing it ; and then thereis the greatsaving
to add, which the public will receive, by having
a mueh- greater ‘weight 'of bread from a given
quantlty of floiir, as I shall hereaftershew. This
isamoststriking circumstance indeed ; 'yet I think
it will be:difficult for any one to disprove it.

* How lamentable a cdnside?ratibn',‘ that two such
great national 1mprovements should be so little
understood But if the saving the Tarmer would
have by drying his grain, was added to that which
may be nfade by the improvements which I recom-
miend in: the manuficturing of grain, especially in
a wet 'or soft harvest, few would be: disposed to
believe..it. - o BT "
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What are all the improvements in our manu-
factories .and ' spinning, ' when ‘compared with
those that 1hay bemade in the simple manufac-
turing . of grain; :‘and what still makes them of .
infinitely more importance is, that all the oivil-
lzed world 1s deeply mterested in them )

: Tt g

There isno ma;nufwtory of any kmd that Eknow
of; inwhich soilittle improvement has been made
for the last thirty ‘years, as that of grinding, and
the iredson. is' obvious: ~lst,hose in general
that have beeh employed in'it, ‘have not been men
of either family, fortune, or education; hence .
they have been almost excluded from the society
of the gentleman and mieréhiant ;‘add to ‘ﬂlls,
that the trhde' ifself has: ﬂ'equen‘tly been ¥ery un-
popular, and these- emplﬂvéd "ih it persecated
when they deserved the gl'eate's*t:x encouragemefit -
and protection. 2d. When' weiit ‘of edueation,
of capital, and a regular association with men of
scnence preyall, 1mprovement will make slow
progre;s but the clouds of i lgnora.nce and preyr
dice that hqvp govemed the unthmkmg multx-
tude are passing away very faqt and the fqrmel‘
,and the mlller wxll soon rank thh the more po-

A B

llshed part of the commumty :

" There ‘8¢’ not two characters in’the' kmgdom
upon which the necessary’ ‘comfrts of life so much
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depentl ;::ond yok thera are w0 twn.clesses of mcn
in the commuaity, that heve: been sn much neg:
loctad.and persecutiod by Jawless mahs, or had so
much; of. tlm' ﬁnpotty taknn and w;lﬁuny e
strapedsi! 15 v tr oL o
1 have l;éfbfe rémarked, whét [‘i‘aihs the Poles
take.id thying their grain, that it may resist all
$he change.af'climate it may have to pass through ;
and alae ta preserve it.gaed when stowed 5o very
thick in theee:finmenbe warehousea at Dantzic,.
which: are:by much the largest amd moat Bumerr
mdf anyin- Ebropo i
: Vg " !
Erqm tbe. vast, lengtb of time. ﬂw gmn i kept
p them, and the small attention; that is paid te
- f6.o4 the time, wagis not dried, it would, perish
in ape-fourth of the time it freqyently lies there ;

p Whmtakaqout,. it is perfec;ﬂy sweet ;and
sov.nd. o .-

;‘,(

An& can a people 80 destltute‘as the: Piles : are

of materials to dry their grain wnth  and Whldl
are coltected with g0 much toil nnd expense, pré-

serve it soun& and good fot 6 u many years, whx’.re

in the ghort space ot three or four ‘months’ ai‘ter
an unfavourable harvest ‘many ‘miflion quarters

of -our grain, ate becoms almest, uaﬁt fox rany
Jh‘nﬂwth"’m}‘u eI R Y TR

EF. S B = e s

——

e e v rem—e
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The want of understanding - and attention im
our farmers and mdster millers iin neglecting to
have ventilators will appear very striking, when
itis contidered, that nearly all the north of Eng
land abounds in ¢oal, which, in .generdl, may

be had at an easy expense ; for all: the grain in
" the kingdom mnght be dried for less than 3d per
quatter. '

But what is still more astomsbmg, is, that
millions of acres of grain are raised annually
from the grounds under which these immehse
voal mines lie ; and yet, in a wet harvest, a great
part of it is suffered to perish for want of drying;
and the quuntity lost is to be replaced from the
foreign market, and at an increased expense of
frequently more than £60 per cent. Will the
future - historian -credit .this? Yet,yvherc is- the
man that can disprove it, . .

Surely -this most important, subJect will bo
taken up by some of the agricultural s socxetles
and ventilators erected for public inspection;
for. if they are once introduced, they are sure to
become general. . T -

It would be a most fortunate cnreumstance, if
‘Rarl Fitzwilliam,, Lord Harewood, and: 2 few
more-of the nobility in this county, would each
erevt a ventilator, 1o ¢ shew thmr tenants the benp-
ficial effects of them. And I hope Lord Gren-
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~ ville, Lord Darnley; Earl Grey, Lord. Stanhope,
His Grace the Duké . of Bedford, - the ‘Duke of
Norfolk, and many more great land owners, will
each build a ventilator ; and :thereby sét a noble
example to their tehants ; and surely these ndble-
men are the most proper persons to take the lead
in. s0. great.a national improsement, and assist
and encourage their tenants to improve their
situation, and make their prec’arious capital more
permanent.

. There is ndthing that I know of is of 80 great
lmportance to. the fariner and the public, as
making provision to prevent .the dreadful effects
of a. wet harvest ; -and the only plan by which it
can be accomplished, is:as simple as. bmdmg
sheaves hy the reapers.

If making a ventilator was either expensive or
complex, the farmer might' be deterred from
* making one, but I can asure him it will not be

attended w1th enther of these dlscouragmg cir-
cumstances. ' !

" There have been some millions of quarters of
grain greatly injured and a great deal entirely lost,
within the last ‘eight months, partly by being
housed too soon, and partly by such vast quanti-
ties havmg been stowed together, that sufficient
attention could not'be paid to it : ‘the sad-effects
of uhbourded speculation froti'the great advance

P S YT I s = a—y
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that wps expected to have,taken place, in conse~
quence,of. the new corn-law; - but fortunatqiy'f(u‘
the publi¢, it had a contrasy effect.
oy . ! (

The greatest part of the whca,t that A8: sotd in
Wakeﬁeld and the surroundipg markets. is. so.
- extremely soft, that a great deal of it is grown
mgcther, and the miller is under the necessity of
drying. nearly one half of .it ‘upon his kiln, and.
mixing :an.equal quantity of undried grain with
it before it is ground ; but mixing it thus greatly
injures the whole,

G
l

Nearly all t{w malt kllns in the country have~
been, and . are employed m _drying gram thus
1nJured and to destroy the vermin with whlch lt
S0 much abounds for the bulk lets w1th

them, and if a stranger was to v1ew it, he would

thmk the vgvhole was gomg to remove

R A B S T ] RERE!
When all..this soft. gxamshas been sco:chedv,
upon thege kilnsy as much of it will be preserved,
as can be uatil mew grain comes.imto the market,
with which,it,will be mixed ;- and the. quantity,
of jmew. grain  that, will be spoiled by it is incal-
culable.. If;the. farmer had dried all this soft
grmin upon;ventilators, .the. loss. they and the
pubhc will sustain would have been prevented.,.
2U

&
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Prying wheat upon common kilns is sttended
with great eare and risk, for if it is not kept
constantly turning, it is sure to be burnt : [

have lately seen a quantity of wheat which was
good but soft, that a farmer had got dried upon

~+3 common kilp, and it was so much burnt that

#.

the grower was glad to take 30s per quarter for
it. Purchasing so much grain in expectation
of & great advanee has rained many speculators,
and the same grain will ruin many of its pre-
Sent holders.

Since large corn warehouses have been erected
at Wakefield, and other towns, I am informed
by respectable farmers, that five times more grain

is spoiled than formerly, when the miller bought’

it direct from the farmer, and this [ can easily

- conceive to be the fact ; for the trade is now en-

tirely changed, great, factors are in general the
first purchasers, and buying largely upon specu-
lation, send it to be stawed in these waréhouses,

- and ‘afterwards sold by commission to the best

advantage. e

But when there is 5o much grain in the ware-A '

houses, it eannot have that attestion paid to it
that the state of it requires ; and mereover, it is
frequently very soft when warehottsed : no matter
of surprise then that s0 much of 11.‘ sbould b&
greatly injured.

. P — ——
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A am fully satisfied, that if one of the owners
of those warcheuses would make a ventilater in
one of their top chambers, that would dry from
one hundred and thirty to one huadred and 6fly
quarters of grain at ence, and erect a three or
four horse engine to work it, it would raise a
quantity of hot air that would do more than
supply two such ventilators; and the engine
would draw up all the grain from the vessels,
and remove it from one room to another, when
required, by elevators, and probably would save

- the wages of five or six porters in every such wate-
house; and I think the grain might be dried by
a ventilator in such warehouses, cheaper than it
now can be proper care taken of for a single.
month; and I haye no doubt but the owner
would receive £30 per cent interest for the capi-
tal he might sink.

Everyplarge corn warehouse should have a ven-
tilator and a small engine ; and such a cosveni-
ence would give thefowner a great command of ™
business ; for at all times he might warrant the
grain he sold to he dry; or he might kee,p it till
it suited the interest of the owner to sell; for
. after being dried, it would not require furning
from six to nine months, though five or six feet
thick. '



e

332 « .

T have before observed, that -where ' ventila-
_tor exceeds twelve: feet square, I would make it
“upon a plan different ‘from that' vﬂilch I have
already described. .~ " e 0o
' Suppose a great farmer or corn mlller should
~ Tequire a ventﬂator twenty-four feet square;
. mstead of wood beams I would, recommend cast
~ iron plates, half an mch thick, in two lengths,
screwed together in the middle, and have five
inches of hold in the walf at each end ; and the
depth should be seven inches, wnth a ﬂange half
an inch broad on each side the bottom edge, and
~ the distance between them not more then four
feet. On each side the plate there should be cast,
Mrackets, made dovetail for the ends of the cast
joints, which should fill thém verytightly, to
prevent the beams from moving sideway; and the
depth of the joists should be full two inches and
a half thick, with a flange on each side the top
'edge, tbree eighths ‘of ‘an inch broad¥ which -
would make the top edge inch and quarter broad,
and should stand level wnth the top edge of the
plates or beams; the dlstance between them
should be near two inches and a half. # A short
cast ' iron pnllar, ‘from twelve to fifteen mchcs
long, ‘'should be fixed to the floor, for the Jomts
of the plates to rest upon; and it would be ad-
viseable to have a similar pillar, but rathér
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hghter, to ‘support the ‘middle ‘of each: piate,
which would ‘divide the length- into four equal

p'a,rts, each’six feet long. ' - P
" Should the Jjoists bé found ‘to spring, but I do

- not suppose they will, as there will- always be

two to support the foot when treading upon ‘them
length&sway, but three’ when stepping ‘across;
seven short pillars may be screwed to the floor,
and have a mortise at the top half an inch wide,

.and one and a half deep,-and have eight castings

half ap inch thick; two and:a half deep, and

. one. ed‘re should fill the mortise, and the other

go aoramst the under eda'e of the Jmsts, whlch
would make them strong and firm (as the bear-
ings would only be three feet)” and more than
sufficient to carry three times the welght proposed
to be put upon them. L

At one end of the room there sbou]d be half 3,
deal plank fixed to fasten the hair cloth to, and
at the® other end there should be. a cast iron
roller (which will not. require turnmgw) two in-
ches diameter; “made in - three" lengths, and so
Jomted that any one part may be worked while
the'othér are standing3 for- such: & roller will
probably be fouhd necessmv el some part of thie
thair cloth nay' stretchi iore: thaii 'another.! IThi:
toller will>want 2 tack wheel,” ft‘om five: t.osi‘x?

inches diameter, " -and acatch alsgy 1wl B

3
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There shoald be three pipes to discharge'gths

grain from the hair cloth, which. may be fixed
" ~either in the middle of the reom or on one side

of it, as may be most convenient; but they

should have mouth pieces or. covers that fit very
tightly, to prevent the celd air from entermg,b
or the hot air from escaping.

£

Eatcmte Jor a  Cast Iron Fioor for o
' V tilator.

Cwt. qr. b £, o 4,

Six cast plates for beams, each 24 feet

10 inches leng, 7 inches deep, but in-

cluding the ﬂangel, are equal to 8

ln(ﬂle" ......................... w15 8 6
Twenty-four cast Jjoists, 24 foet long,

? inchen and 3 broad, including the

flan tecessssevessccncescesseanses 21 0 24
Six pila rs for the Jomh of the plates,

each 'elﬁhlllg 24by..ivrieninen onen 11 4
Twelve pillars for the middle of the

.plates, each ‘weighing 16ib,........ ~ b 224
mght pillars for the Jontl, each weigh-

lﬂ‘ lﬁbq..ioolh .................... ‘0 5 16
Eight bearmg lates for the Jjoists, each

'dg "%"l 910cve0s00000cc0c0nncven l_ oo .t

1 4« 31416-33100,

M:'.‘.'.:f.,'“.:f‘:::;t.;':?::.:.i:'za.r.t:;::.. et 160
53‘7‘7)

Thu estimute is near 12s per ya.rcl,«;P mnd is
something more than a woad floor would oost,
still I think ia the end, it would be by much the
cheapest, as it would be three times as durable ;
wood in a drying houa.e, in a fow years, ber

%

o



comes extremety brittle, and the room would be
heated with less fuel than if the floer was made
" of wood, for the hot air would have mueh more
room to expand in. And upon more mature con-
sideration, I would recommend all ventilators to
be made of cast iron. o

N

Near twenty years ago, some of the great far-
mers in Somersetshire, urged me very much to
employ my thoughts upon something that would
enable the farmer to dry his grain that might have
been housed soft ; and stated, in the strongest
language, the great advantage the farmer and
the public would derive- from it.

I then saw the necessity and utility of such a
plan; but my engagements at that time were
such as would not permit me to attend to it; for
my ideas of a ventilator were then nearly what
they are now ; but the principal thing that dis- -
couraged me was the want of understanding in the
farmers with respect to the use of machinery ; for
at thet time there were mo thrashing machines
established; theugh something had been attempt-
_ od, which entirely failed ; aad I found it was the
general opinidn amang the farmers, _that they
could. nat be made to'answer. Fortunately for
themselwés sad the public, they were agreeably



nyistaken,and byithe introduction pf them, the
way.is made plainand.eany forersctingiand using

Wﬂulﬂtﬂr@' ared hlocw qig Jod oy a0y Boo a7 e
RS AT NTTIN R TINTEIER BT, F SR TRR I IT T CR Y IS ARa
. For Whatevcx fgrmer has a, @lhrashrlng maehl’ne,
he will only requirea nut to work in hlsjarger spur
or face wheel fixed upon the end of a small shaft,
and a moderate s1zed drum on the other end of it,
and from thence 3 strap to turn the pulley upon
the end of the. axxs of the fan, whlch should run

at near double the speed as that for a cornmr mlll

and this is the whole of the machmery he wnll'

I CECI AT ) Siae det Foegogr et
have to prepare. 7 ‘ ,
ZO T T | RS IS

The alarming state of ihe gram that is thrashed '

| out, and of the meal and flour, calls for the sen-

ous conéxderaﬁon ‘and ‘assistande 'of the great
land owners ‘to- infrodtice somethmg that will;
in future; pﬁ'event 4 Tetirn ofa similar’ calamlt‘y

and; if- pbés:ble, to adopt some p'lan that " will

deliver thé'farmet froni that mevlfab'}e ruim with

' Whlch bé 1s threateried, 5 sy
B TS N 1'\3'31'.5' nj(‘ "’,’ R vf.lil"

- The great ‘adviantage the farfner' 'the corn
miller;.and- the:public will receive from thé in-

troduction of véntilators,. ‘will, " I lfOpe -nbt be |

confiried Yo the drying: of whaw'ouly  for I think
there’ie the !greatest probability,  that in’ ‘alittle
time, all: our ‘malt ‘and: oats will be dried with
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them upon hair cloth ; for I can assure my readers,
it means nothing how wet and soft the grain is
when put upon the hair cloth, it will soon dry it
without in the least injuring it, or affecting either

is flavour or colour any more than if dried by
the sun,

It is well known, that a considerable part of
the malt that is made in this kingdom is spoiled
in the drying, by its being so much parched and
baked by excessive and unnatural heat; that all
that rich nutriment, flavour, and colour it origi-
nally possessed is destroyed, and most of the in-
sipid liquor distilled from it is as red almost as
poppy, and destitute of that rich flavour and
animating quality which it ought to possess.

I hope a total change in the drying and grind-
ing of our grain will soon take place. The heat
for drying wheat should not be more than about
eighty degrees, and that for malt from elghty-
five to eighty-six degrees.

I have dwelt long upon this most important
and interesting subject ; but the many and mo-
mentous objects it embraces will, I hope, be
deemed a sufficient apology for trespassing 0
much upon the patience of my readers.

* . OBSERVATIONS
X ‘
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Observatwns
UPON PUBLIC DRAINS

» ————

That drains have been of great public utility
no one can deny, and it would have been well if
many more of them had been made ; though the
principle, like that of canals, has as yet been
very. impesfectly understoed. I have seen many
of them in various parts of the kingdom ; and it
appears to me, that there is a great want of
+ judgment both in the designing and executing of
them, pasticularly in two respects ;—1st. want of
sufficient width and slope for the sides where the
ground is very wet and swampy ;—2nd. making
the gates or cloughs too narrow to admit of the
drain being cleared of its water hefore the tide
returns, especially in spring tides, by which a
great deal of their utility is lost,

In many instances that I have met with, it
would have required from an hour and a half to
‘near two hours more to have cleared the drain of
its water. 'This large quantity of water remain-
elng undlscharged is not all ewing to the con-

traction of the gates ; for part of it is occasioned.

by the gates not being shut in time, owing to
: theiv being- 8o imperfectly hung, that the tide



must riseto a consldcrable height :before it bag
acquired power to shut them. : o

So long as this plan of making, hanging, and’
shutting gates is continued, no ‘drain ‘can ever
be of that utility which the pubhc have a rigbt
to expect from it. -

Nearly all the gates I have yet seen for pﬁbiic
drains, are at least one-third too warrow, and
some one-half; but making them this extraordi~
nary width would avail nothing, unless provision
~ was made to shut them as soon as the drain is
cleared of water ; for if wide gates are useful for
discharging the water 'quickly from the drain,
they are also capable df admitting an extra quan-
tity of salt water, during the time tiat they remain.
unshut after the tide- Teturns, ~-'

"There are only two ways of preventing this
 evil, and that is by appointing a person to shut
them in _proper time, which would be attended
with great expense; or constructmg a float to
shut them, which would never fail of domg it,
o properly made, when the tide has risen to that
hexght which the engmecr has fixed upOn ‘for
closmg them .

Whenever a pubhc dra.m is cut through ﬂa,t .
swampy ground, supposing it tobe.of sufficient
capacity in those parts where.the ground s firm
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and sound, it should be made from one-third 3
full one-half wider; and after the width has been
thus extended, in twelve or fourteen years time,
it is more than probable, at those very places and
in the middle, but particularly at and near the
bottom, it will be by much the narrowest part
of the drain.

' Of this there are many instances, and two
~causes may be assigned for the contraction. 1Ist.
As the stagnant water is drained from those
swamps, the surface of the ground keeps gradu-
ally sinking, until sometimes the surface of the
ground is below that of the water, and requires
embanking to keep it within the cut.

And in all such situations, engineers have erred
as much in digging the depth as in the width of
the drain; for it almost invariably happens, that
in proportion as the surface of the ground sinks
at and near the sides of the drain, the bottom
will rise, though perhaps not quite in equal pro-
pér'tion;. 2ud. The drain is frequently much
' contracted in many of these marshy places, by
having the materials which have. been dug from
it laid too near the edge, which has a tendency
of not only contracting the sides, but of raising:
the bottom also, and in many instances the lat-
ter injury is the greater. ' ST

e ene o

L [
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If the slope at those places had been nearly
- double, and the materials removed to a proper
distance, the conti'actio_n of the sides, and the
raising of the bottom would, ina great measure,
have been prevented.

When I examined Sedgmore drain, which takes
the water off from forty-five thousand acres tlie
principal commissioner shewed me many places
that were nothing but swamps and bogs before
the drain was made, which were then in a high
state of cultivation, being chiefly water meadows
let at £ bsperacre. I gave full credit to what
he said respecting how much the ground had sunk
at those places, as the drain was there extremely
mrrow, and the bottom appeared to have been
much raised. The drain was laid out by the late
Mr. Jessop, and the gates much too narrow, for
when the tide returned, there was always a large
portion of water undischarged, as I had frequent
opportunities of observing.

- From the information the commissioner gave
me, the drain discharged its water tolerably well -
at first, but he complained of the contraction of
the sides and the raising of the bottom, which
he imputed mgore to the materials having been
laid too mear the sides than the sinking of the
surface, and pointed out many errors that had
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been comntitted, in not making it.of sufficient
width, and not having more collateral drains;
which would have made many parts of the inclo-
swe much more valuable. T v

When these contractions take place in a drain,
and the bottom is much raised, it is not possible
that it can be effectually cleared of its water, for -
the raising of the bottom alone would prevent it,
no matter what width it was; but when both
these mlsfortunes are combined, and the gates
are too narrow, its utility is greatly diminished ;
and I think there are but few modern drains

~ which: are not in this situation.

* In all such swampy situations, there is nothing
will answer well, but allowing an extra width
and slope to ‘the drain. Drains in .geneml, are
dug miuch too deep. ' :

‘When Mr. Jessop laid out the said dfam, and
some others nearly twenty-five yearsago, I do
not wonder at some of these errors being com-
mitted, as he might not have seen the effect of a
" drain made in-a swampy situation den years after
it was finished, -or probably at those places bis
drains would have been differently designed ; but
for engineers to commit the like errors now, when .

they have such ample means of profitiog by the

-



imistakes of others, no excuse can be made ; and
yet, from an impartial examination of our modern
drains, I beliove they will be found to have been
designed and exeeuted much in the same manner
as they were twenty-five or thirty years ago. In
nearly all those swampy places, there’is a great
want of collateral branches to drain the adJom-
ing lands

Ifatarge portion of water remains in the drain
when the tide returns, probably one half of it is
salt water ; and as the drain fills wikle the tide
is in, a portion of it gets pent back into the fresh
water dikes, from which the cattle are s;ilpplied,
and it is found very injurious to them; for in
many parts, the farmer is under the necessity of
having from fifteen to eighiteen inches in depth
~ of water in his dikes all the summer months; as
it is as requisite to-supply them with fresh water
in dry seasons, as to relieve them from it in
wet ones. |

'The gates for a drain may be made to shut
‘themselves by a certain mode of hanging, but
‘they are then liable to be shut too soon ; there is
‘nothing therefore so safe and certain as a float to
shut them, which will not act until the water is
-at such a height as may be consndered the most
- -proper fur them to be closed.
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I do not recollect seeing any modern drains on
the Lancashire coast, or on the opposite side at
or near Hull, orin any other part of the kingdom,
but what I think are greatly wanting in capaclty,
and in collateral branches also.

If a stranger, unacquainted with agriculture,
were to view the vast number of channels in a
water meadow, he would naturally couclude,
that a large portion of it was wasted to little or
no purpose ; but especially so, were he informed
that the ground was let for .£5 5s per acre per
annum ; and yet this supposed waste is the most
certain way of increasing the value of the whole,
and this will equally apply to making a principal
drain and its collateral branches. Making the
main drain capacious, and the collateral branches
numerous, is not wasting land, but the most
effectual way of increasing the value of all the
lands so drained. '

Could the land owner have the water entirely
taken off from a large drain that has been made
from sixteen to twenty years, he would be asto-
nished to find how much the sides were con-
tracted and the bottom raised; and when this
has taken place, it is no matter of surprise that
the water should be so much obstructed, and
Prevented from running freely off; and moreover,
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these swells in the bottom of the drain never fail
of being productive of many weeds, which are
extremely injurious to the drain by impeding the
veloclty of the water, and causing it to stand
much deeper than it ought to do, by which
means the general drainage is greatly affected.
In many such situations,. I have seen the surface
of a drain, that at a small distance appeared like
a grass meadow ready for cutting.

When conversing with a commissioner re-
specting the size of various drains in the western
part of the kingdom, experience, said he, has
proved, that public drains in general are made
one-third too narrow; and added, the loss of
la;nd and waste of money occasioned by it cannot
be estimated.

‘V‘l-?

Perhaps, however, it would be advnseable to
finish a mile or two at the bottom, and allow
sufficient time for the water to drain off from the

« remainder of the cut. The grounds would then,
for that distance, be ready for cultivating ‘when
the execution of the remainder of the drain was
resumed; and cutting and cultivating might after-
wards go hand in hand. |

1 ﬂunk there is no doubt but pubhc drams may
2y
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be executed with much less expense than they
hitherto have been, and may be made to drain the
lands much more eﬁ‘ectually than they generaily
do. The trunks and valves that are employed for
¢onveying the water in dlﬁ'erent directions are
strangely designed, and frequenﬂy defeat the
end they were intended:to accomplish.

In general, the water stands too deep in great
drains, which prevents the ground from being
well cleared of it; for if possible, the surface, in
moderate seasons, should be from two feet to two
feet six inches below the surface of the gfound,
for the less depth of water there is in the drain,
and the more effectually would the grounf{s be
. ¢leared of water. :

If a situation for making a reserf:Zir of from
three to four acres, could be met with near the
gates, or within a mile of them, that would re-
quire little more than the head raising, which
should communicate with the dwm, and have
gates .to discharge the water at the same time it
was let out of the drain ; or if a reservoir could
be made from two to three miles from the gates,
but pear the drain, whieh weuld require a cut
making to and from it to the drain, and from
thence to the gates, either measure would make
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the drainage of the lands much more complete,
by reducing the depth of water in the drain pro-
bably one-third or one-fourth. The cut, in the
latter plan, should be made considerably wider, as
a much greater quantlty of water would pass
through it in a given time, than in any part of
the main drain.

The collateral branches for a large drain re-
quire much more judgment, care, and attention
in la‘ymg them out than that of the trunk; and
in many situations, the best line for them cannot
be found without boring, and the instrument
for which should be of large diameter.

- The water in many public drains is much ob-
structed by the brldges being too narrow, for
when it is nearly upon a level, few men are com- °
petent to judge of the great injury they do; for-
all the bridges should be of greater capacity than
the main width of the drain. *

To give the water in a drain every possible
. facility for clearing it, the sheet should be as
thin as possible, and all obstructions removed,
and the, gates made one-tlnrd w1der than the main
width of the drain.

Suppose a drain to have eighteen feet water
surface and twelvefeet bottom, the mean of these
is fifteen feat and for such a drain I would have
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three gates, each six feet wide, and of equal
depth ; for the larger the quantity of water that
passes through them at once, and the less sand
and mud will rest on the out side of them. A
~ ¢apacious drain, with as little depth of water in
it as cireumstances will admit of, with wide
gates quickly shut, will be found the most effec-
tual for draining a flat swampy country ; and all
quick curves and windings in the cut should be
carefully avoided.

NS

But as I have just hinted,' méking a small
drain in the line of the large one would be at-
tended with the most beneficial effects.

A small cut or drain is frequently made ina
line of canal where the ground is wet and spongy,
and from six to nine months allowed for the
water to drain off, and much good has always
attended such cautious proceeding; for those
parts, after the water was drained off, have
probably not cost one half the sum they would
have done, suppose the execution to have been
effected before those parts were drained. For
want of draining some parts of the line of a canal,
vast sums of money, loss of time, and much dis-
appointment have never failf:d attending where
this prudent foresight has been wanting; and
few more striking instances of this have occurred
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than on the line of the Kennet and Avon canal,
near Bath, thatof the Leeds and Liverpool canal,
near Blackburn and also on the Bolton and Bury -
canal, as I have before observed.

Now if much money and time have been saved,
and the works made much more permanent, by
making smal} drains in a line of canal, and allow-
ing sufficient time for the water to subside, is
not such a plan much more applicable to a large
drain, where the ground for many miles may be
extremely wet and boggy, than for a line of canal,
where the extent of the swampy ground may not
be more than from six hundred to eight hundred:
yards? Wassucha pian as thisadopted for large
drains, and from twelve to fifteen months allowed
for the water to drain off, it i is probable that from
fifteen to twenty per cent mlght be saved in the
cutting, and a great part of the heavy expense
that attends taking out the slips, turning off, and
penning up the water in so many places would be
avoided.

And were a few of these small drains cut in the
line of the eollateral branches, the water would
be 50 much drained off in the before mentioned
time, as to enable the commissioners to form a
correct judgment, whether the lines adopted were

the most proper, and if not, they might be
i _
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ehanged for others more suitable with little ex-
pense. A great saving in the interest on the
capital would be the happy congequence of adopt-
ing this plan, in as much as the lands wgul,d, in
general, be so much drained as to admit of the
plough being immediately applied, after a mile
or two of the great drain was, finished; and it
would prevent the loss of time thaf is now una-
voidable in waiting for the groundsbeing cleared
of the stagnant water after the-drain is finished.

Greater gain may be obfained by making
drains upon the most improved plan from a cer-
,fain capital sunk, than in general can be made
“from an equal capital employed in makihg a
eanal, as there is no risque of loss from compe-
 tition. This is a loss arising from a cause the
canal subscribers never once thought of; but its
effects will not, on that account, be the less fatal.
When large fens and bogs, that are useless to

the pubhc nay, much worse, for they are often.
very injurious to the health of the inhabitants, '
are made fit for agriculture, I consider the capi-
tal sunk in them the most permanent weglth in
the kingdom ; and all such improvements are by

. far the most meritorious. '

'By a trifling expense, 3ll t}xey public_drains
pight have been made pavigable for vessels of

¥
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from one to two tons burthen, without in the
least affecting the utility of the drain ; and it has
often surprised me that nothing of this kind has
been attempted, as it would be of the utmost
éomsequence to the country, but particularly so,
.49 the roads sre generally bad in a flat swampy
eouritry; for with a few orie horse engines (for
no towing path would be required) tlic whole
produce of the country might be carried upon
them with one-fifth of the expense that now at-
tends it ; and collateral branches mlght be made
to communicate with the towns and villages.
Here 1sa capacwus field big with lmmense ims<
provement, which may be acquired at an easy

expense,
s
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APPENDTIYX. ]

By mistake the sheet: that contained instrue-

tion for balapcing lock gates got misplaced
and was left unprinted; and as I conceive
this as essentially necessary for their preservation,
I shall now describe how it should be done.

The top bar of the gate and-the lever should
never be in one piece of timber, as it is attended
with unnecessary expense ; but the bar should
project twelve or fifteen inches over the heel post,
and the lever should be screwed to it, which may
be made of an inferior piece of timber, and will
not require to be so long as levem in general are
by three or four feet. And for three feet at the
end of if, there should be two pieces of timber
pinned to it, one on each side, with wooden pins,
. three feet long, and from three to four inches
thick, and the same depth as the lever.

A number of weights should then be placed
near the end of the lever, te see what weight will
_ balance the gate; but the weight should do ra-
ther more than balance it, as it will be the
means of keeping the heel post in the hollow
'qﬁoin ; and when the weight required is found,
it. will determine the’ size of the stone, which
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should be well dressed, and have two holes,
three quarters of an inch diameter, ' drilled
through it, by which it may be scréwed to the
top or r:ithélf on the under side " of ‘the lever.
There should then be am iron pin, inch and a
balf diameter, and twenty inches long; four
inches at the thicker ends should be flattened,
and have two holes in, by which it may be screw-
ed to the lever; and with the assistance of this
pin, a boy of from ten to twelve years old would
open and shut the gates with the greatest ease.

And although the upper gates are much lighter

than the lower ones, yet, nevertheless, I would.

balance them ; for the more light and easy they
are made to work, and the longer they will last,
and also the masonry connected with them.

By the present plan of hanging, opening, and
shutting lock gates they are soon knocked and
shook in pieces; for the longer the lever is, and
the greater the injury is that is done to them in
opening and shutting,

As lock gates are now hung, for want of being
balanced, great power is required to put them in
motion, and an equal power is required to stop
them ; and if this is not exerted when the gate is

nearly opened, it will strike with great force

22
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against the lack side; and the sajme poser ig re-
quired to sestrain the motion whep shutting, ar
it will strike with great force agpinst the cill
when shut; and as opening and shutting are
generally performed in great haste, no pttention:
is paid to breaking the velocity of the gate in-
either of these operations, But when lack gates
arp hung light, well balanced, and mave easy,
little power is required to put them in motiom,
and as little to stop them; for if the gates are
moved in the least by the agitation of the water
when it enters the lock, they will continue to
move easily, and be gently shut. o

But if the water was carried thirty-feet down
the lock side as I have recommended, before it
enters the chamber, and it had three or four open-
ings, five feet from each other, and the bottom
end of them turned towards the breast, making
an angle of forty-five degrees, the gates could
scarcely be moved with any agitation there would
be in the Jock chamber ; for this way of deliver-
ing the water would not produce any that wou?d‘
affect the movement of the gates.

Another thing, by mistake, has been omxthd .
and that is, condueting the surplus water at the
head of the upper gates in an open channel, and:
at a sufficient distance from the puddle, sa that
it may not be aﬁéctefl_ by it- ' :
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Y appeal t6 ety who inay have patd the léast
adtetition to the delivering of water into a lock
¢hamber, Whéthet & muth wotseplan can bé det

{ised than that which is now used for ﬁHinga
lock with water. .

Every thiag that tends to lessen the great agi-
tation in the water while the lock is filling
~ will increase the durability of the gates, gnd
preserve the vessel from injury; for whoever
will exanfine the inside of lnock gates that havé
beén in ude for seven or eight years nlay see how
the planks are battered and shattéred fiom six to
eight feet fromi the bottom, By the ¥ibiration of
the vesdsels, #nd they must be convinced, that &
better plan for delivering water into a lotk charits
ber is Highly n¢cessaty; for nd chahge in the ihake,
shape, or hanging of the gates will remove thig
évil, it can only be affected by 2 different
delivery of the water idtd the lock ; and I tliink
tiothing will be 80 efficacious as discharging it
all at ome side of the lock, and at dlﬂ"ereﬁi
opénings.

Bome persons may perhaps objett to the cross:
bar over the round hole in_the plate for- the eircu-
lar valve ; but the valve will work as well without
- 1t a8 withi i¢, by fixing & guufer for the valve rod
. wal‘k ifl, hine oi tén inchés above the plate.
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I canpot conclude my observations on ¢amals
without , further remarking, that the Rochdale
canal.company have great merit in executing such
a vast.expensive line of canal in the manner they
have done ; and had it not been for the princely
fortunes many of the gentlemen and merchants in
and near that town possess, my opinien is, it never
would have been ﬁmshed

Thelr numerous aud extensive reservoirs serve
as 80 many storehouses to retain the watery car-
goes that are deposxted upon the adjacent hills,
which are treasured with great expepnse, as a se-

eurity for and preservation of the mill property :
‘but the happy effects of them are not confined to
the mills on the line only, for all those below,
where the canal communicates with the Calder

and Hepble. navigation to . the tide-way, as well

as those on the Lancashire side, . are greatly be-
nefited by them. Nor do their beneficial effects
terminate here, for this canal may fitly be com-
pared to a high elevated light-house, erected at
a vast expense, to shew the canal speculator and
canal committees the way to walk in, so far as
- respects ' supplymg a canal mth downfal water
from reservoirs,

From these reservou's, and the. grounds that.
age dramed to fill them, various concluslons may.

. =y ey e
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now be drawn with the utmost certainty; for
the great quantity of water required to supply a
canal with water this way is now by them fully
established ; but before the execution of it, the
engineers for canals were as much in the dark as
any other men; witness the ‘erroneous estimates
the engineers made for it.

There is no canal in the kingdom that affords
the canal subscriber, the mill-owner, the acting
committee of a canal, the canal engineer, and
the public, that useful information which the
Rochdale canal does, whether it respects the
inosey required to execute it, or the quantity of
water to supply it. '

‘When this canal was first proposed, the mill-
owners were greatly alarmed, lest their property
should be injured ; but. so far from that being
the case, .when taken callectively, it has been
much improved; nor canit be otherwise, so long as
its supply is taken by gauges, and at those times
when the surplus water would be injurious to the
mills ; but more especially, as there are between
three .and. four hundred acres of reservoirs ; and
also the canal itself may be considered as a reser-
voir, equal to one hundred and sixty acres,
making in all nearly five bundred acres of reser-
voirs; and thes¢ may be taken as so many secu-
sities for the mill-owners’ property. :
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. Althotigh gauges ure fixed ipén fiany brooks
and feeders, and the quantity of water collected
for the supply of this canal is without a parallel,
it is pleasing to reflect, that yet there #re nd
gauges placed or fited upon some of the most
powerful brooks, from which the company have
a right to take water ; for these aré teserved until
sn increase of tonnage require theif assistance.

‘When ,the water has been thus treasured up,
and millions of tons drawn off in summer, and
at a time when the mills are much in want of it;

the leakage and soakage water which tliex re<
ceive from the canal is great, nor can the com-
pany, or their agents, prevent it, were they-

desirous of so domg

No body of mill owners need fear of bemg ids
jured by the making of a eanal, if their property
_ is as well protected by clauses in the act, as the
mill owners® property is on the line of this canal,
and the reservoirs as well exeeuted ; and #s I
have had two appointments under the act evee
since it was obtdined, for the protection of thé
mills on the line in both counties, I may be als
lowed te know a little what effect it has had up:
on them; and taking the agregste, I do aver, they
swe much benefited by the making of this eanal;
s I have before observed; smd I méntidn this
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circumstance enly to prevent any unnecessary
alarm being giyen to mill owners, by any line of
canal that may hereafter be projected.

To remove some complaints which two or three
of the mill owners have lately made, the com-
pany have voluntarily agreed for them to chuse
their engineer to remove the grievances com-
plained of, and they would not only pay him,
but all other expenses that might be incurred in
making any alterations in the conducting of the
water to their mills that might be judged neces-
s;try ; a thing which I think few canal committees
would have done, and especially so, as these al-
terations would be so beneficial to these mill
owners. | '

“In page 46, I have recommended a powerful
magnifying glass being necessary to inspect the
drawing, and the state of the carding before it
goes to the drawing frames. ‘

. 'Those observations should have gone a little
farther ; for in order that the master spinner may
know the real state of his carding engines, draw=
ing frames, and every thing that relates to the
warking of cotton, he should be provided with
a glass, (and it would be well if the overlooker
apd the carder had each one); for without it, he
cannof: knaw the seal state ef the cards, and how
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they are ground ; but particularly ih winter a -
glass is then absolutely necessary, for the naked

eye cannot judge with certainty.

The ends of the teeth should be ground, as the
carders term it with a diamond point, that is

shaped like the point of a tool for cutting or -

turning iren ; or in other words, it should be an
inclined plane, of easy declivity. But in con-
sequence of the tooth being thus shaped, it is
next to impossible to finish it with a fine smooth
sharp point; for it will be rather rough and
bearded, as it is called, when finished with the
band emery, let the wire be ever so hard; for
grinding it to the greatest perfection with emery,
is as impossible as to give a razor a fine smooth
edge with a grinding stone. If the point of the
tooth is not ground both sharp and smooth, card-
ing cannot he performed in the best manner.

After the hand emery has done all it can, there
should be two fine Turkey stones got, and
have the ends ground square where they
join in the middle, to be equally as long as the
fillet is broad, and let into a piece of deal three
inches broad, inch and a half thick, and the
fillet should be gently ground with these for twe
er three minutes, and the swift cylinder alsp.
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Bat to Know the effect this produces, the state
of the teeth should be examined before and after
the Turkey stones are applied; and if these do
not make the teeth as sharp:and smooth as could
be wishied, for working thé best Georgia ot Bour-
bon cotton, I would recommend two' of the best
barber whet-stones that can be met with, end fix
them in the same manner as the Turkey stones, and
finish with them ; for the point of the tooth should

be as smooth asthat of a needle, if possible. If the
~ wire is soft, it is next to impossible to make the
teeth smooth and sharps but if this could be
done, it would not continue in that state a nngle
hour. ' : A

Whoever will examine the finest cotton fibre
witha glass, will find it enclosed in a coat, as
compactly as the stubborn oak is enclosed wuthm
its. bark a.nd if that coat is broken into, it wxll
produce a roughness along the fibre, and 1ts
strength wnll be greatly dxmmlshed o

o

' . Y\"', v

Any one who reﬂects upon the cardmg of
cotton muat see the necessity of as much as
possnble keeplng the coat of the ﬁbre entu'e,
but this cannot be done by the. present ‘mode of
gnndmg the cards , and the naked ev,e cannot

.....

SA
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-1 have in vain asked many fine spinners and
manufacturers of muslins, what is the reason the
East India muslins increase in their smoothness
and beauty by wearing and washing, while our
muslins are the very reverse of all this ; but as yet
I bave met with no one that could give me a
rational reason. : -

I make no deubt, but the roughness that is
invariably interwoven with our fine muslins, is
principally occasioned by our improper carding ;
and till the coat of the fibre is kept perfectly free
from being injured in the carding, in vain may
. we look for our fine muslins improving by wear-
ing and washing.

Some persons say they have better ¢otton in
the East Indies' than any that comes here, and
that enables them to make better goods ; but this
' is-a great mistake, for are not the finest cottons
~ grown in those provinces the company occupy,
- and if tbey have to bring fine cotton twelve thou-
sand miles for the supply of our manufacturers
will not thelr own interest compel them to bring
the best, especxally as neither the people in the
East Indies, or those on the European continent,
can afford to give so ingh a price. for lt as the
spmners in this country can H ;
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Others say, the water in' the East Indies is
much finer, and better for bleaching than any in
" Eogland; but this is a most gross mistake, for
our water in general is much superior to theirs.

Others again say, they bleach with India corn;
which greatly improves their goods; and are we
precluded from using it in bleaching, for there
is no doubt but we should use it, if it possessed
any such qualities as some persons pretend it
does. ‘

And many persons will have it, they use much
milk in bleaching, which improves the colour
and the texture; I really wonder they have not -
added a little cream also. N

But another cause is assigned by some of our
fine manufacturers, and that is, that they work
only one thread in a reed, but we work two, and
the foughness of the texture in our muslins, say
they, is produced by the threads in the reed being
s0 much chaffed against each other in the weav-
iqg ;'- ‘and cannot we work one thread in a reed
as well as they, if that will remove the 1mperfec~
tion complained of 2

An ingenious cotton spinner I travelled with in
the packet to Worsley, pretended to untie the
Gordisn knot at once, by saying, that the
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smoothness of the East India muslins was pro-

duced by the single :thread spinner constantly

wetting her: fingers with her tongae while the
thread passed through them, which laid all the
fibres close down ; but query, will they not rise
agam with bleachmg and washing ?

But all such chnldlsh suppositions and conJec-
tures, and the erroneous inferences, drawn from
them, - are too weak to ’excite laughter.. 4

That some particular cause or causes produce
a beauty, symmetry, and(richness, and .which
time greatly improves, in the East India Muslins,
that we at present are unacquainted with, is a
fact that cannot be denied, and probably it s
occasioned by our improper treatment of the
cotton in the cardmg; or the great advantage
their musling have over ours, may arise from
their cotton not' being carded which I appre-
hend to be the case.

I can see no advantage that can be obtained

by cardmg for the single thread spinner, for yarn

spun from it would be good for nothing ; and
moreover, if carded, it would require sufficient

doubling and drawing by machinery, to reduce -

it to a proper thickness, or the yarn would be
weak and uneven ; and we know this is not the
way cotton yarn is spun in the East Indies.
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The cotton must be exceedingly well batted,
picked, and made as light as possible, and after-
wards, it may easily be shaped into a sliver, ,and
lapped round the distaff, and spun similar to the
flax yarn in Russia, which no doubt is the case.

From these observations, I think it is suffici-
ently explained, why the East India muslins are
so much superior to ours; and it is equally plain,
they will maintain it so long as the spinning of
cotton in the two empires is prosecuted upon the
present plan, as the fibres of the cotton for the
one are preserved whole and entire, while those of
the other are eut into a million of fractions.

It is stated by the importers of East India
cotton, that three-fourths of all that comes here
~ is in ballast, as the inferior kind would not pay
for bringing any other way ; and this is not to
be wandered at, seeing the distance is so very
great. '

But does not this prove a great want of under- /
standing in the cotton dealers, the spinners, and
‘manufacturers, who blamed government so much
for not encouraging the East India company to
multiply cotton plantations, and supply all the
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demands of this country with it when the war
~ commenced with America.

, Suppose this had} been donc;, "what then would ’

have been the situation of the cotton spinners
and manufacturers here, admitting them to have
“been bound to use that cotton ; and if they had
no‘t taken it, what must the company have done

with it, and who was to make good their loss;
would they not. have been entirely driven out of '

the foreign market ?

France and the European continent, after the
peace, would have got their cotton from Ame-
rica, perbaps 84 per pound cheaper than we
could get it from the East; as the distance in
going to and returning from thence, exceeds

that ,to and from America nearly eighteen thou- |

sand miles. And how could we meet the goods
manufactured in America, as their cotton is close
at ghe door, while our raw material would have
to be carried twelve thousand miles, and the

goods manufactured from it three thousand mtles

more before they would arrive in America. Does
not prudence direct that government should, if
possible, procure large cotton plantations nearer
home, than either the East or West Indies, or

even America; and what country so likely as

the vast contment of Afuca for, when compared
with the East Indies, it is nearly at home.

- o= P =
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.'There is no doubt but that immense continent
would produce any article we import from the
East but partmularly cotton

~ In page 1,1 recommend the swift cylmder to
make twenty-slx revolutions for the doffing cylin-
der one; but from subsequent experiments, I
find that if the swnft cylinder makes thirty revo-
lutions for the doﬂ'er one, it wnll be much better -
for workmg fine cotton ,‘ and the doffer shou]d
make four revolutions for the feedlng roller one ;

but the speed of the swift c;lmdcr shou]d not be
altered. o

Perhaps the master spinner would wish to know
from what part of the machine I measure, when
I state what the distance should be from the cen-
tre of one roller to that of another, I would say;
from the centre of one stand to.that of another |

* In page 11, I say the cotton beater makes
much less fly than the blow’ing machine, still it
makes twice too much; for what does the ﬁy
principally’ consist of but broken ﬁbres of the
~ cotton ; and if this be the fact, it is an alarmmg'
consideration for the spinmner ; for whatever
weight of -broken fibres there may be made from
a given weight of cotton, there is little doubt
but five times: as. much more is greatly injured.
"The cotton ;beater ‘has two bars -of iron,: with
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rather a sharp edge, and these give the cotton
from two thousand two hundred, to two thousand
four hundred severe blows per minute. - The fibres
of the cotton are too delicate to bear such blows
as these, without suffering much injury ; for one
of them would break a man’s arm. If these two
bars had four holes drilled in every inch, and
some nice- shaped steel teeth, made with shoul-
ders, ‘rivitted in, “from three quarters to one mch
long on the outside the bar; they would open
the cotton equally as well, and take the motes
and dust out much better, and that w1thout
injuring it. '

. A friend of mine, a member of a canal com:
mittee of mo small magnitude, informs me, that
an ingenious gentleman of Birmingham, (but
with his name I am not favoured) has got a pa-
tent for making an hydrostatlc lock, -which will
reqmre but a very small quantity of. water to pass
from a lower to a hlgher level ; but at the same
time acknowledges e does, not understand the
plan;. andstates the patentee’s estimate for build-
ing alock of seven feet rise at £2,QOQ

My frtend requected me o favor him with

a. comparative -estimate of the expemse fot



360
shpplymg a canal of a gwen length and mode-
rate rise with water from reservoirs; and also’
for supplymg one upon- the patentees plan,
that the canal subscribér may judge whether .
it would be more for his interest to subscribe to

a canal made with locks: upon- this new plan,
rather than for one made w1th common locks

As I wash to give my friend, and all other
canal subscribers, - the best information I can, I
readily comply with his request, and shall confine
my observations to the expense of-executing
only, without meddling with the principle of the
said lock haung seen no descnptlon of lt

I w1ll suppose a broad canal made tlurty mdes‘
_in length, with six feet water,” and take the rise
and fall at only five hundred feet.

. -

In pagc 108 I have shewn that four, and three !
quarters acres of reservoiss, average depth ﬁfteen ,
feet, willamply supply one mile on a canal that has
a tonnage equal to three hundred and fifty tons per
day for forty wceks in the year, and when taken
collectiyely are equal to-one hundred and thirty
statute acres. Suppose one half of these reservoirs.
are made on ‘cammon or, waste ground, and take
them at £10 per acre, which is very high ; ‘the -
amount of sixty-five acres, at this valuation; will ,

3B
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be £650; snd the other sixty-five acees I supposs:
te beinclosed and eultivated ground, which Lesti-
mate st £65 per aere, and probshly waould not be
Jand of grester value ; for where these. is an oppor~
tunity of meking a resarvois in eultivated land,
and supplying it with surplus wates from a broak.
or stream, it is generally low and swampy and as
this reservoir would require feneing off, Fwill al-
"Jow £5 per acre more, and eall it £70 per acre,
the amount will be £4,550, maRing in alf for the
land £5.905 ; but no fenee will be required for
a reservoir made on the eommon, '

T estimate meking the reservoixs wouch higher
than: for any I ever did before ; and is a great
deal higher than some of the large reservoirs for
the Rochdele eanal : -

1 allow £200 per statute acre for making the
reservoirs, which includes finishing them in évery
part, and is equal to £36,000, which makes the
sum totatof expense for land and executing equalk
to £%1,205. P

. 1f'the eanal subscriber in estimating the ex-
pense for exeeuting o canal makes this estimate
a'rule, sheuld he err, it will be on the safe side 3
PBut large reservoirs will generally be made for’
much less per acre then smalt omes. hd
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Building eighty-three locks, each YoM six feet
rise, upon the principle I have recommended for
five hundred feet rise and fall, at £120 per foot, -
equal to £60,000. Sum total of expense for
purchasing land, making reservoirs, .and building
the locks £101,205.

It is possible the water may be to lift from.
forty te fifty feet into the summit level,. from the
reservoir that may be made in the inclesed ground,
from two to three months in summer, for which
I allow £20,000, which includes erecting the
engive, wear and tear, and makes the whole
expense of building the locks, and sapplying the
canal with water equal to ,£126.205.

I will new suppose hydrostatic locks made for
this canal, and calculate upon their rise being
seven feet, which would require seveaty-one, and
a small fraction will remain. |

If T am not mistaken, the patentee’s estimate
for one of his locks is £2,000, but ¥ think it will
cost £3,000 at least ; and I form my opinion from
. the great sum Colonel Congreve’s balance tock
has cost; but notwithstanding this I will take
it at his own estimate, which is 2,000, this

multiplied by seventy-one, the supposed numbet
of locks, the preduct will be 142,000, and each
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.of these locks will require a man of good mecha-
nical abilities to take care of it; and will estimate
his wages.at 31s 6d.per week, equal to <81 18s
per annum, and if multiplied by seventy-one, will
give the annual expense of all their wages equal
to #5814 18s, and is the same as sinkinga
capital of £119,000.

As the expense of building one of these hydros-
tatic locks will be more than three times what
one of those locks I propose building would cost,
the wear and tear will be fully in proportion to
it; and I conceive will, at least he £2,000 per
annum -more than that of common locks, but I
will only call it #1,500, which is equal o sinking
a capital of £30,000, and the loss to the trade
on the.canal while these repairs are makmg may
‘be equal to the expense of the repairs; and then
there is the expense of procuring water to add
for these hydrostatic locks, which I will suppose
to be one-fourth of what I have calculated upon
for locks of six feet rise, which is <10,301 bs,
(and if they save three-fourths of the lockage
water, it is a great deal) making the whole
expense ,of building the locks, supplying them
with water, the annual expense of wag'es, -wear
end tear, (without including any thing to
the patentee for his ingenuity) equa,l to. gmk-
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ing a capital of =€291,000,,. and exceeds the
sum required for making the proposed reservoirs
and locks full £164,795,

From this statement, I think it is clear that
there is little or no chance for Colonel Congreve’s
balance lock, or that lately designed by the inge-
nious gentlemen at Birmingham ever being gene-
rally used ; for with respect to the expense of exe-
cuting, annual wear and tear, and attendance,
I consider them nearly similar. I have entered
more fully into the investigation of this plan, to
guard the canal subscriber from being misled by
such locks and estimates for them as these; for
Irepeat it again, that where water can be obtain-
ed from reservoirs, or from brooks and streams,
there never will be any thing designed to equal
a canal lock for passing from one level to ano-
ther, nor for its simplicity, utility, and durability-

If these ingenious gentlemén,' who thus rack
their brain, and torture their minds with such
fine spun theories, would but calmly sit down
and calculate the extra wages that are inseparably
connected with nine-tenths of them, they would
see that all such multiplied, complicated and
intricate designs as these are ill calculated for
the uge of boat and barge men, who take much
more pleasure in destroying canal works, than
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in preserving them ; and they would save this gen-
tleman the trouble of sinking his Avocater, (the
name he gives to the vessel) for they would soon
sink it to rise no more ; and moreover, whatever in-
genuity there may be in the design for such locks,
the great annual expense in wear, tear, and taking
care of them, would prevent them from being of
public utility ; and if they are not beneficial to the
community, they will not be profitable to the
designer. :

If an accurate account was taken of all the pa-
tents that have been got within the last twenty
years, and also how many of them have been
‘useful to the public, I much deubt whether one
in a hundred weuld be found to have been so,
What infinite mischief has many of these pre
tended improvements done to society, by im-
flaming and misleading the public, and many
individuals into irretrievable ruin.

Exactly similar to the annual expense of these
hydrostatic locks were Mr. Rennie’ss plan for
saving one half the lockage water for the Roch-
dale canal, which if done, must have been by
side basins, (for that was the plan, as Mr. Jessop
informed one of the committee of the Calder and
Hebble mavigation) and one for eachlock would
have cost 300 if well executed, including the
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land to Be purchased for it, but some cansl
engineers have estimated the expense at more.

" The number of locks on that canal are ninety-
‘two, but through mistake have been called
ninety-four ; at £300 for the basins, the amount
will be £27 ,600,, and each would require a man
to take care of it and the basins; sad if the
wages of the men are taken on the average at
80s per week per man, the annual expense in
wages will be £4,784, and equal to sinking a
capital of £95,680, and i added to the expense
of making the basins, the sum total will be
#2123,280, and is fall 460,000 more than alt
the reservoirs for that canal have cost (for the
commons on which they are made, cost only
about 10s per acre) and is a plain proof, that
when the engineer proposed to save one half of
the lockage water for that canal by side basins,
. be knew but little what he was about, for saving
ene half of it would have been nothing like one- -
sixth part of the whole econsumption. ¥ have
made no allowanee for the expense of lock-keep-
ers for the supposed eanal, with five hundred feet
sise and fall, for it is probable none would have
been required if the locks were judiciously placed.

. Perhaps some mes may thisk ¥ have some-
thing personal against canal engineers, but thie
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I deny ; - for was that the cise, F mightliavé men-~
tioned a variety of circumstances respecting many
of them that would have surprised the public ;
for I have been sparing in may. observatnons upon
their conduct, But so far from havmg any thing
personal agamst canal englneers, that I thmk'
there are numbers of them that would be an or—
nament to any professnon and in whose company
T shall always feel myself happy, ~and for their
fnendshlp I shall ever have the hlghest Qsteem

' R L I SR ~
I have Just recelvcd mfor;natmn from un-
questionable authority, that - although - the
Kennet and Avon canal will. cest near, if pot.
more, than a million sterling, when all the works
are finished, includingloss of interest ; yet goods
are now carried cheaper coast-wise between the
cities of London and Bristol, than by that canal.
‘What thinks Mr. R. and his friends. now of the
recommendation so strongly urged, for makmg'
" that canal narrow before the spade was, put in ;
for doubtless €250, 000 would have been saved
by it, asbefore stated, and goods camedas cbeap,
and in one-fourth less tlme bptween Brlstol and
Newbury And is not this another awful proof,
of the necessity there is of a reformation in

surveying, estlmatmg, .desngnmg, and: e;ecutmg
canals - N AR . R
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I have before stated the supposed saving to
the baker, by making his bread of flour made
from grain dried by a ventilator, at from 2s to
2s 6d per pack, than if made of common flour,
according to the information I have received.
But from consulting different persons, I had
various estimates given of this saving, some of
whom might probably have a particular interest
to serve; and finding- them so much at vari-
ence with each other, and next to impossible to
obtain information I could rély upon, and cen<
sidering an accurate accosnt of the utmest con-~
sequence to the public, I determined to judge for
myself, by procuring a quantity of wheat, and
by drying, grinding, and dressing it in the fol»

lowing manner.

’ I got some wheat, which I carefully weighed
before it was dried, and preserved an equal quan-
tity of the same bulk undried, and by drying, I
found it lost full one-sixteenth part in weight,
but it was rather too hard dried ; yet notwith-
standing this, I kntw that it would regain its
natural weight, were it permitted to lye from.
twelve to sixteen days before it was ground.

I dried the grain in two dripping pans before
the fire, and turned it twice in the heour for

about fourteen hours, and left it befare the
sc
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fire all night, and in the morning removed it ;
I waited three days. before it was ground, but
moi'e time would have been better; and the same
time was allowed before it was dressed after it.
was ground. .

The undried wheat was ground and dressed at
the same time the dried wheat was; and then ¥
weighed four pounds of each flour with the
greatest exactness, and got good barm to raise
them ; and each of the four pounds were made
to two separate loaves, and baked in the most
cautious manner; and I allowed a quarter of an
hour more time for the loaf to bake in that was
made from the dried grain than the other, as it
had taken much more water to knead it.

After the loaves were properly cooled, whick
required twenty-four hours, I weighed them
with the greatest exactness, and found that the
Toaf made from the dried flour weighed nearly six -
dunces motre than that from the undried flour.

" From this experiment, it appeared that full one-
eighteenth part more weight was obtained by the
flour made from the dried grain, than from that
which was not dried ; and it nearly corresponds
with what a public baker stated it to be neaxly

tyenty years ago.
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But the flour I tried these experiments with
was not- of the first quality ; for the better the
flour and the more weight will be had ; and there-
fore the mean average of the whole saving should
not be taken at more than one-eighteenth part
for the consumer, seeing there is such a great
difference in the quahty of grain.

But if to the above be added what the mrllet
will gain by the grain grmdmg more freely, and
separating so much better from the bran, they
may fairly be takem at nearly one-sixteenth
part of the whole But if no saving was
obtamed by . drymg the grain when soft,
except that of enabling the miller to grind
it in the best manner, and that of the far-
mer when his grain is not fit for keeping, these
are savings, the intrinsic value of which is not
to be estimated. But I will take the wholg
saving of the miller and the consumer at only one-
eighteenth part, which is muchlower than I have
heard any miller or baker state it, yet this will
produce an amazing sum.

I have before estimated the whole annual con+
sumption of wheaten grain, in the three united
kingdoms at fifieen millions of quarters; but
according to a particular account given lately in
the public papers, of all the grain grown in Eng- -
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Jand and Scotland, my estimate appears to be at
least two millions of quarters too low; for the

estimate of the gi'owth much exceeds mine of -

consumption, and yet we are annually pur-
chasing large quantities of grain ; " mevertheless,
I will take it at fifteen millions of quarters,
as before stated; and I suppose two-thirds of
it fo be made into bread, and the remaining third
part to be used in pastry, &c.

I caleulate the whole value of these ten mil-
Tions quarters of grain at £4 per. quarter, equal
to £40,000,000 sterling, and one-eighteenth part

of it will be £2,222,222 4s 5id, equal to the -

supposéd saving, if all the wheaten grain was
dried with rarified air; aund .if the saving by

a proper use of the halance rine be taken at 156d’

per quarster, as before stated, and the saving to
the farmer, by drying and dressing his grain, be
only estimated at 25 per quarter, though it before
has been calculated at 3s, and no doubt it will
be that or more, they will be equal to £2.7125,000
per annum, which added to £2,222,222 4s 5id,
before stated, will make the whole annual saving
to the public equal to £4,967,222 4s bid.
Should the average price of grain for the year be
less than-I have atated, it will make the saving
less in proportion ; but sheuld it be higher, it will

~ make the saving greater in the same proportion.
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According to the price of grain at present,
the saving by dtying it would not be equal to
- £1,649,074 15134, butthesavmgof,{,'z 125,000
would not be affected by it.

From the many experiments I have made
in drying wheaten grain, I am fully satisfied,
that however cautiously it may be performed, if
it is not dried by rarified air, . the colour will be
affected -and' the quality injured, which proves
the necessity of the millers having ventilators 3
for-so long as the practice is continued of stow+
ing grain so thick in commission warehouses,
(particularly in winter), and so little attention
paid to the turning of it, the miller will be
under the necessity of drying 2 considerable part
ef it, or he cannot grind it without much loss.

All these warehouses should be put under the
' excise law, or an inspector appointed for that
purpose, and make the owner answerable for alt
the grain that is damaged therein; and this
would be the means of having ventilators in
alt of them.

“The immense quantity of grain thatis damaged .
i these warehouses is become a great national
quil, and will require the aid of government to
remove it ; and I hope it will undergo an inves-
tigation the ensuing parliament.
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1 maiitain. that full one-eighteenth part
of the weight. of bread may be saved, if made
from grain that has heen dried by = ventilator ;
and it is most gratifying to reflect, that the prin-

cipal part of this saving will be shared among

the ]abouung class.

But it may be neeessary to remark, that gramv

maybe dried too hard by a ventilator, and thereby -

injured, but there must be great negligence in-

deed when this the case; and it may also be.

injured by being dried too slow; when this
is the case, the bran will be dried before the
beat has reached the heart of the grain; and if
the slow fire is continued until the grain is dried
to the heart, the bran .or coat of the corn will
be dried too much, and break in pieces before
it will cut.

The heét,'as I have before observed, should
be of an equal temparature, or some parts of the
grain may be injured. If a temparature of heat,
of from seventy-five to eighty degrees be con-
sfantly maintained, the grain will not be injured ;
and lt is sure to grmd well

Here is an amazing field for improvement laid
open, in the drying, dressing, and grmdmg of
grain; and no class of men in this kingdom, ¥
think, are so much interested in it as the Lon-
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don bread bakers; and I hope they will pardon
me for the freedom I may take, in poiating out

the plan which I think is their interest te pursue, if
they should commence grinding their own flour.

-The London bakers are nowdelivered from
that oppressive and impolitic system, of having
the price of their bread fixed by the Lord Mayor,
which prevented a fair competition, and entalled
an extra price of perhaps from five to seven and
a half per cent upon the consumer ; but though
the public will receive the said advantage, yet
the baker, upon the new system, may have a
better profit than heretofore.

It does appear to me, but it is possnble I may
be mistaken, that it would be greatly for: the
interest of the London bakers to grind their own,
grain; and two or three of them mlght Jjoin at a
water mill, or a steam engine.

. If they grind by water, it may in the first
ibstance be cheaper than steam, as coal is dear
in London ; but there are many circumstances in
favour of steam, which a water mill cannot pos-
sess, such as going constantly when trade requires.
it; but the greatest perhaps ‘is that of drying the
grain with the heat of the boiler, without any
addrtlona.l expense in fuel, -and little or no ex-
pense in building ; as the boiler house will serve
to make a ventilator in, as Ishall shew. -
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I will suppose a thirty horse engine erected to
work six pair of French stones, four feet eight
inches diameter, and to make the revolations I
have recommended ; five pair of them may be
supposed to be constantly working and ene
pair dressing.

The boiler house I would make thirty-six feet
long and thirty-one wide, which would contain
two boilers, each twenty-four feet long and nine
wide, and the room should be parted from the:
bottom with a brick and a half wall, which
would allow a room for each boiler, thirty feet
six inches long, and eighteen feet wide. The
pipe for discharging the surplus steam should be
carried under the floor and through the side wall ;
and care must be taken to have every part of the
boiler steam-tight. '

There should be three cast beams over each
boiler, each of which may be cast in one length,
thirteen inches deep in the middle, and ten inches
at each end, inch and half, or from that to inch
and three quarters thick, which would make four
openings for the joists, seven feet six inches 16pg,
and the distance between them two feet ; and
the cast plates should be the same length, eigh-
‘teen inches broad. The joists should be half an
inch thick, four inches deep, and have flanges
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on each side the top edge half an inch broad for.
the plates to rest upon, which will make the
whole breadth on the top side inch and half.

A friend of mine is making a ventilator (v'vyitl'l'
cast beams, joists and plates, to be heated by
rarified air, which I hope will answer ; and should
they not injure the grain, . they will have greatly
the.advantage over hair cloth with respect to
durability.

All corn mills that are worked by steam may
dry the grain by the heat of the boiler, and it
will not reqmre a close under floor ; for if one
was made it would answer no purpose, as I think
a fan would be found necessary; for most pro-
bably a sufficiency of air could not be procured,
without one to dry grain for six pair of wheat
stones ; and a pipe six inches diameter may con-
vey the air from the fan, made full of holes on
the top sidé, but the end should be made up and
go under the iron plates, from one foot to eigh-
teen inches below ; and the heat of the boiler, I
make no doubt, will rarify 1t so much as to ' make |
it pass freely through the grain, if the boiler-
house is made air-tight, and have an inner door
which should always be shut before the outer one
is Opened But I would fix an air fue in the

outer wall and the under sxde should be six. feet
8D
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six.ihches above the flags, round the boiler, and
# should project six feet into the reom. The
width of the opening for the air should be two
feet, depth on the outside three inches, but only
two where the air is delivered ; and this may per-
liaps make a fan unnecessary. '

Ventilators made for farmers, and water corn
shills must have counter floors; and from more
mature eonsideration, I am confident that the
fire and air that supplies one would serve two,
one over the other ; for heat would ascend from
the first to the seeond as it does in drying-houses
for wool and cloth. When the hot air has pas-
sed through the gram it must go somewhere and
its natural tendency isto ascend ; and should two
ventilators he reqmred for a large corn mill, or
a commission grain warehouse, or for govern-
ment to dry grain for the army and navy,
one fire may be made to serve both; for any
steam that may arise from the grain in the first
room would ascend through the second in pipes,
without doing any injury to the grain in it; for
this plan I adopted more than {wenty years
ago- ' -

Had government made 'large and numerous
ventilators in the late war, many hundred thou-
sand pounds would have been saved, by prevent-



387
ing such a vast quantity of grain from’being lost,
owing to the bad state it was in, from a variety"

of circumstances that might be unavoidable.
But to return.—

The following observations I would recom-
mend to the bread bakers in London, and ‘those
in other cities and towns I think are interested
in them, though perhaps not quite so much as
those in London ; for they are now at liberty to
procure grain or flour in any way that may be
most convenient for them.

I have before observed how few corn-millers
grind well, still I think fewer know how to dress
the grain in a proper manner before it is ground.
For making flour of the finest quality grinding
well is necessary, and dressing the grain in the
best manner before it is ground is equally neces-
sary ; for if both are not combined, flour of the
first quality cannot be made ; foran imperfection
in the dressing of it will be fatal, as it will always
injure the colour of the flour; and after all, pro-
per wire and good brushes must be used by the
dressing machine for the flour, or its quality
will be injured.

- INSTRUUTIONS
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INSTRUCTIONS

FOR MAKING AND SPEEDING MACHINERY FOR
DRESSING GRAIN BEFORE IT IS GROUND.

In the attic story a good corn screen should
be placed over a box fan, from two feet nine, to
two feet ten inches long, with an iron axle, and
four wings or webs, each twelve inchesdeep; and
it should make from two hundred and eighty, to
three hundred revolutions per minute; and the
screen should be so fine as not to admit of any

thing passing through, and injuring the face of
the stones.

. When the grain first comes into the mill, it
should be taken up by the elevators to the said
screen, and pass through it into the fan box, in
a thin sheet, nearly as broad as the fan is wide,
and it will blow the light grain, the sand, and
dust also, into a bin prepared for them. The
grain should then be hoisted up again by the
elevaters, and pass through a machine made for
dressing it, with a cylinder six feet long, twenty-
one inches diameter, and should make thre¢ ‘
hundred and twenty revolutions per minute.

This cylinder should work in a wood box,
five feet deep, two feet six inches wide, and
should have a wood or tin hopper at the lower
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end of it, twelve inches wide, the top of which
should stand even with the bottom of the box ;
and a pipe should go from the bottom end, five
inches square, to the mill floor, and a sack may
be hung to the end of it; and all the trucks,
sand, and dust, may be removed w1thout making
any dust in the mill.

The cylinder should have a great declivity, to
make the grain pass freely through it; and four
feet in length at the bottom end should be co-
vered with wire, nine lines in the inch, and the
remaining two feet at the top end should be co-
vered with a sheet of tin made like a grater, and
the raugh side should be in the inside of the cy-
linder ; but perhaps it may not be improper to
rub the holes over in the inside with a fine smooth
stone, and take off a little of the sharp points,
* lest they should injure the bran when first set to
work.

" There should be ten brushes fixed in the inside
of the cylinder, in the same manner as those are
for dressing flour ;  and five of them should be
made of stout bristles, and the other five of
cane. The cane brushes are for flattening and
bursting the trucks, that they may be the more
easily driven through the wire into the box and
the grater at the top is to rub loose and :shake.oﬂ?
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the sand and dust that adheres to the grain; and
the brushes are to sweep it away. This eylinder
will more effectually cleanse the grain at one
gperation, than passing ene hundred times
through any ‘screen. . -

After the grain has passed the cylinder, it
must be hoisted up again, and pass through the
fan to blow off any dust or sand that may have
escaped the brushes ; and then it descends to the
grinding stones, or into a large hopper, from -
which they may all be fed.

v The lightest corn that is blown from the grain
at first, should be removed to the shelling fan,
or one made for that purpose, when eight or ten
quarters are collected into the bin; for was it
to be dressed in the mill chamber, it would fill
it with dust; and the lightest of the grain is fit
for nothing but poultry ; and the better should
have a little good grain mixed thh it, and
ground into seconds.

Many millers I know mix their light grain
with the good, and by so doing spoil the whole ;
and they palm it upon the consumer for a first rate
article; but this can never be, for when thus
- miged, it is not possible to make flour of the
first quality from it, for it will only make good
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seconds, as the light grain always spoils the
eolour of the whole; and moreover, the flour
will be poor and insipid, and destitute of all
that fine colour it ought to possess. This light
grain may fitly be compared to shambles meat,
or poultry that are ill fattened, the flesh being
ill coloured, and still worse flavoured ; and more-
over, contains little nutriment.

When grain has been dressed as before de-
scribed, no one would believe how much it is im-
proved, unless he saw it, for it is made to Jook
finer than the best of Dantzic wheat; and:if it
has been gently dried by a ventilator, it will shsp
in the hand like so many glass beads. '

This is the way I would have every farmer of
any consequence to dress his grain, who has a
thrashing machine, before it comes to the mar-
ket ; and if it is in the least soft, blow the cold
air freely through it with the fan for a few hours ;
but should the atmosphere be damp, light up
the fire for the ventilator.

I will mention & circumstance that has lately
taken place, wblch proves how grain may be
improved by drying and dressing. -

A-certain miller, a friend of mine, purchased
lately o considerable quantity' of wheat in the
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market, and he dried and dressed it, but not so
well as I have recommended; and the next
market day he took a sample and shewed it to
many farmers, who had previously seen the grain,
and herepresented it as sent for his inspection, and
requested their opinion, how much more per
quarter it was worth than the grain they had
seen before; and there was not one but what
valued it at 5s.

If the London bakers should grind their grain,
as recommended, and attend to the instructions
for thé dressing of it, they may serve the public
with bread and flour, such as I think they have
not done before ; and the e poor will have nt con-
stantly sweet and sound.”

But a great deal of ﬂour is spotled by being
dressed too soon after grinding; and it is the
miller’s loss as well as the ‘consumers; for
while it lies a few days undressed, it is gettmg
weight.

~If the best of grain was dried upon a ventila-
tor, and ground and dressed soon after, and then
immediately packed in -barrels as the American
flour is, it would turn sour and be greatly injured.

I have before observed the great loss that at-
tends American flour, anfl I suppose there never
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was any year in which the loss byit was so great
as the year 1815 ; for, the quantity that is nei-
ther fit for starch, paste, or size, is really aston-
ishing ; and probably a great part of it may have
been occasioned by the flour being dressed and
packed before it was sufficiently cooled: Is it
then any matter of surprise that so much of it
~ should have been spoiled, if thus treated ?

In the American provinces, where the heat is
great in summer, an upper chamber is the most
improper place that can be, to put the mealin to
cool, (though the most proper here); it should
be laid upon a ground-floor made of wood, and
then it might be sufficiently cooled.

I shall now mention another great improve-
ment that may be made in grain, for want of
which, immense loss is frequently sustained, and
that is, by wheat becoming fusty, and unfit for
use ; yet it may be made sound and sweet again
by the simplest of all means, and with the least
~ possible trouble and expense. Take a few quar-
ters of fusty grain, and lay it a moderate thick-
ness upon a common drying kiln, either made
with cast plates or tile, and let the kiln be
pretty well heated when it-is put upon it, and
Thave a couple of large watering cans ready, and

from ten to twelve gallons of fine soft spring
! , o
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‘water and sprinkle it well, then turn and mix it
until it is equally wet ; a quarter of grain wilk
take from six to eight quarts. After this, keep »
brisk fire, and turn it frequently to keep it
- from burning, and in two hours, or from that to
two hours and a half, if will be ready for taking
off. The steam raised from it will be great, and
will require foar or five large tubes, or openings
in the roof to discharge. it, for the smell is most .
offensive while drying, which requires the kiln to:

have all the air that can be given it.

It is by being thus heated and put into a state
- of fermentation, that the steam draws from and
carries off, by evaporation, all that corruptible
and offensive matter which the grain has im-
bibed. How simple the process that restores.
the grain to its natural state again ! '

When the grain has been sufficiently cooled,
which will require four or five days, let a quarter

~of it be sent to the market without being dressed,
* along with a quarter from the sae bulk, in its
fusty state, and I will. maintain i will sell for
from 10s to 156 per quarter mere than the other
grain ; bat if dressed, as before described, it is
not easy to say hew much it would be improved.

Still the grain may be purified much more
. ‘eonveniently and not liable to injury, with one-
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third the trouble by a veatilator ; and it may be
steeped in a tub a few minutes only for that pur-
pose, if judged necessary, and then it will be
equally wet. The tub should have a wire screcn
in the bottom, and a large cock under it, by
which the water may be quietly discharged and
the grain instant}y jput upon the ventilator.

If the grain thus steeped is dried upon a ven-
tilator, the heat should be from eighty-five to
ninety degrees; for it must be great, or it will
not raise a sufficient quantity of steam to
purify it; the greater the quantity of steam that
is raised and the sweeter the grain will be. But
the grain may be put dry upon the ventilater,
and sprinkled with water, but it is rather a par-
tial way of doing it."

A great deal of fusty grain has been bought
within the last eighteen moaths, on and near the
eastern coast of the county of York, by millers,
and frequently for a trifle, which they have puri-
fied; and the flour made from it has been war-
ranted good. If the previous treatment of this
grain was knewn, probably it would be proved
that the injury it had received was by lying in a
commission warehouse too long without turning,
and the farmer at last is compelled to take such
a price for it as the commissioner canget, or that
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“'he may purchase it himself at perbaps little more
than half its original value,

Now if such foul grain can be purified, and
made fit for use, the farmer, who is the great
sufferer, should do it himself.

From the experiments I have lately made in
drying grain, and consulting with various mil-
~ lers respecting the great saving thereis of power
in the grinding when dried, they are of opinion,
that in summer more than one-sixth part of the
power will be saved, but in winter, when the
weather is soft and wet, and the grain tough,
one-fourth of the power will be saved, yet I have
stated it at one-tenth; and this estimate of the
saving in power, I am inclined to think, is not
much over rated. The pawer for working a pair
of French stones, is well worth from £75 to
£80 per annum. Surely this great saving in
power, is sufficient to induce the miller to have
a ventilator, independent of every “other cons1—
deratlon

When I consider that there is anpually near,
if not more than one hundred millions sterling
of the farmers’ capital, in grain, in the three
united kingdoms, exposed to all the vicissitudes of
such a changeable climate, where the raging
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winds and excessive rains frequently. destroy a

great part of it ; I stand amazed that nothing
has been done to lessen the calamity.

It appears singular, that a ventilator has been
so imperfectly understood, and that nothing has
been done to reduce it to a regular system ; for
as yet it is little more than conjecture.

I have before recommended a caravan stove for
heating air for a small ventilator, and it may
answer ; but then it would require a fan, or
some substitute, to supply it with air; but since
I printed the instructions for sctting it, I have
thought upon different plans, and have tried
many experiments, and I think a better and a
more simple one may be contrived for a small
ventilator ; but the scantlings I shall now give
are for a large one, yet they may be reduced
" to suit the size of any room; and for a small
ventilator, I am confident no fan will be
required if made with an air vault. I am de-
sirous, if possible, to make a ventilator for the .
former, that will not require a fan, as the power
of a horse is expensive ; but as for the miller it
is of small moment, as he can work a fan by his
“water wheel.

-~ INSTRUCTIONS
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 INSTRUCTIONS

¥OR MAKING A HOT AR VAULT FOR DRYING
GRAIN WITH RARIFIED AIR,

There should be two bricks in length walls,
saised two feet nine inches high, as if inteaded
to contain ashes for the boiler of a steam engine,
the distance between them three feet ; and these
should be continued across.the room to the out
wall of the building ; and if circumstanees will
admit, it would be much better if the ground
was dug out for the foundation, from two feet
six inches, to three feet deep; and have the grate
bars nearly level with the ground floor, as it
would lengthen the draft so much between the
air vault and the ventilator, by which much
more cold air would be got. Sinking the air
vault thus is only necessary where the ventilator
is made upon the first chamber floor, for was it
made upon the second, there would be no occa-
sion for it ; and if the ground floor will not admit
of being thus sumk, it may be made without it.

When 1he said walls are got two feet mine in-
ches high, the grate bars should be laid upen
them, and seven inches above them there sheuld |
be a cast plate put on, five feet four inches broad,
six feet long, inch and a half to inch and three
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quarters thick in the middle, but omly inch and
a quarter at the sides, and be made three inches
concave; and have four stout lugs on the back-
side in the middle, with holes in to admit of
three quarters screw pins, with a parallel joint
at one end to be fixed to them, and on the other
end there should be a strong thread cut, and it
should go through the arch, and have a strong
nut and large washer tightly screwed on the top
side of it, to keep the plate from sinking in the
middle when hot.

. And on the under side of the plate, there
should be two side plates or cheeks, cast the

same length nine inches deep, full inch thick,

and the distance between them three feet four in-

ches, which must be placed upon the brick walls
when raised seven inches above the grate bars,

and each of these plates should stand two inches

from the face of the said wall, and on the back
side of each of them there should be an air flue
eight inches wide, and the same depth as the side
plates ; the walls should be raised to the plate,

and the edge of it should go four inches upon
the walls on each side the flue, and the distance
between the under side the plate and the gratP
bars will then be sixteen inches.

" At the end of the side flues there should be an
opening left in the brick work, near the end of
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the plate, as wide as they are, to let the hot air
pass into the air vault. The plate should have -
eight lugs on the back side of it, and four on
each side, near the edgé, and they should stand
across it and have holes in, like those for the
‘middle of the plate to admit of the like screw-
pins, nuts, and washers, but the washers should
be eight inches diameter, and curved to suit the
‘arch, and should be firmly screwed to prevent it -
and the brick walls.from being opened by the heat
- or expa.nsion of the plate. :

When the plate is put on there should be a
space of an inch and a half left, between the
brick work and the edge of it, to allow room for
the expansion, or it will force the brick work out,
notwithstanding the eight screw-pins, and there
should go an inch bar across the front of the
brick work, with a stout thread nut and large
~washer tightly screwed, to keep the walls from
opening. '

When the side walls are got even with the top
side of the plate, there should be two courses of
fire brick walled down each side of it, three feet.
two inches wide, and an arch of fire brick should
be made as air-tight as possible, a brick in length,
and from the plate to the under side the.crown
it will be nearly two feet. |



401

_ In the front of the brick work there must be
two openings left in the wall, at the end of the
flues, the same width, for to allow of two cir-
cular valves being fixed to admit of ¢old air; and
the wall on each side ghduld be carried up square
six inches above the crown of the arch, and the
space should be filled up with sand and covered
with a strong coat of mortar, to keep in the heat.
But if at the end of the plate there was another
laid, from three to near four feet broad, and five
. feet four inches long, and the side flues extend
to the end of it, more heat would be got with
the same fuel ; and, but for the expense, it would
be the best if those plates and flues were extend-
ed within four feet of the end of the arch.

Should one platebe laid after the large one, it
will not require to be more than three quarters
of an inch thick, and the remainder would
do half an inch thick by thus extending the
length of the plates and flues ; for more heat and
imore cold air would be obtained, but the plates
would not be one-third as hot. But where the
plate or plates end, there the flue for the smoke
should commence, and should be from eighteen
to twenty inches high, fifteen wide, and covered
with cast plates three-eighths of an inch thick,
and the length may be from two feet six inches

to three feet. =
8F
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The frame for. the doors should have a flange
in the inside, two inches broad, and be even with
the top edge; and there should be a 'p'late on
the back slde, five and a half mches broad, mch
thlck with a bracket on the under side to keep lt
from sinking ; and upon this plate and frame a
brick and half wall should be raised, to fill up
the end of the arch or air vault; and when
it is got within four inches of the under
side the arch, there should be a cast fun-
mel, two feet in breadth, and twenty-two in-
ches lang, and the width of the opening on the
eut sldc three inches, but the inside should not
be more than twe inches, and it should be cast as
light as poeslble, and have a slide before it of
rolled plate to admit of more or less air, as cir-

cimstances may require.

Near the end of the axr-vault there should be . )

@ stout tin pipe, twelve inches diameter at the
bottom where it will go thrpugh the arch
and taper to eight inches in four feet length

and be continued this width till it gets throygh
the flaor, apd then be made twelve mehes wide,
for one §00t in length, and made up at the end,

and_ bave .four possels each- six- inches w_;dg
and three long, to admit of ten pipes being put
upon them, ta convey the air and distribute it
equally along the space under the ventilator, hy
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the pipes being full of hdles on the top side. "The
upright pipe may be made of tin, at one-fourth
~ the expense of cast ones, a.nd wxll answer eVery
purpose. |

By adopting this plan I have no doubt but a
sufficient quantity of rarefied‘air may be had for
a moderate sized ventilator without the aid of a
fan ; but as this is intended for alarge ome I
would prepare a hole in the arch, within four in4

ches of the plate to admit of a pipe six inches -

diameter, in ease one shouwld be wanted.

~ A caravan stove will only contain about six
feet of rarefied air ; and if a large stove is made
in the shape of a boiler from six to seven feet dia-
meter, such a stove would cost thrice the expense
of such an gir vault as I have described ;- if only
made with one large plate it would not contain
one-half the quantity of rarefied air that the said
vault will, .

- 1 have had great fear that cast plates would
injure the grain, tliough they might be heated
with rarefied air ; but within these few days I
have scen a common pot tile kiln covered: with

hiair-cloth, and grain spread moderate thick up-
on it, yet T could not perceive that it suffered the »

least injury, for tHe hair-cloth prevented it,
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I am now fully satisfied, that the farmer
-may have a ventilator. from five to six yards-
square, well heated with rarefied air, without
the assistance of a fan ; and both he and the corn
miller may make use of cast plates with safety;
for should they have any fear of injury, they may
cover them with hair cloth, and then no damage
can be done to the grain; and should they want
to dry oats, they may take it off, and only useit
for drying wheat and malt ; but it will always be
prudent for the miller to have a fan for drying
the grain with cold air that does not require
heat, as I have observed before. :

There will be no money lost by carrying the
arch nearly across the room, for by raising a few
heads upon it, it will assist in supporting
. the first floor, supposing a new building to .
be erected.

But if the arch is not continued across the
room, it may end about two feet beyond the'six
feet plate, and should be walled up with a brick
and a balf wall, and the upright tin pipe for con-
veying the hot air must he placed near the end
of it, and it will deliver the air near the middle
of the ventilator; but the flue for the smoke
must be carried to the wall, and rise up there.
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By cutting the arch thus short, a considerable
quantity of heat will be lost, and the draft for
the cold air much diminished, as I have before
observed ; for here the flue for the smoke cannot
be returned with advantage, as in drying houses,
and therefore it will be the most beneficial to
continue the aich across the room, no matter
what size the ventilator may be.

As soon as the said ventilator that is making
with cast plates, and a forged stove, nearlyin the
shape of a seven feet boiler, is got fairly to work,
I intend to inform the public how it answers,
and of any additional improvement that can
be made in it ; for it is too much to suppose that
it will not admit of any, nor am I so sanguine as
to expect it. '

~ Time, ex;ierience, and mature consideration
are required to reduce a chaos, that contains the
seeds of immense improvement to a regular sys-
tem; and experience, in many instances, has
shewn how slow the progress of great improve-
ments have been, and perhaps this may be consi-
dered one of the greatest in magnitude of any that
has yet been brought forward in this kingdom ;
and its importance is greatly increased, and the
necessity of it becomes more urgent by the perpe-
tual change in our climate.
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From the description and fostructions given,
I make no. doubt But amy intelligent bnclklayer,‘
or masom, may ereet suc!r a ventilator. '

- Although Y Hhave said much upon the bene-
ficial effects of drying grain by rarefied air, yet
the application of it is not confined'to grain only ;

-for it is capable of Being made very useful in
many different. ways,

The time: I think is nott remote,. when it wilk
be genenally used for warming churches, public.
‘renms, vinenies, drying houses. for woel and
eloth, and forall kinds of cotton: geods. . And
. hot air-will:be of singular use to public breweries,
for warming the room. where the liquor is work-
ed, and especially in frosty weather, as it may
be kept of an uniform temparature most conve-
nient for it. For want of having the foom pro--
perly warmed where the liquoris worked-in: frosty
weather, large quantities of it are often much
injured’; and by the said room Being too hot in
summer, much liquor is often spoiled: Now
there will be no' more- difficulty in having tliis
room' in a proper temparature both in summer,
and* winter; and in Lot weather, ' it' is' of no
small: consequence to- the brewer to’' Have the
said' room sufficiently - cool; whichk may be
done by making a -communication with the
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air vault, or by blowing the air with a fan;
but the, great advantage of drying the malt by
rarefied air will far exceed both these ; and. all
these improvements-may be combined in a com-
mon ventilator.

. The heatthat i is given to drymg houses by brick
flues is often most injurious to both wool and cloth,
Peing from fifteen to twenty degrees too hot,
Ty which the fibres of the wool is much weakened,
but especially when dyed either brown or black ;
and ‘the cloth made from it. handles extremely
harsh and unkmd* and' no subsequent treat-
ment ‘whatever can restore the fibres of the
wool to their natural strength; and moreover, it
will require nearly one half more oil to work it
than if dried with sun and air. By the cloth
‘being thus heated, it becomes loose and slabby,
and there is no firmness in it ; it will never turn
rain afterwards as it ought to do, nor admit
of a kind soft face ‘being given to it. Cool-
sing it out of doors will not restore that fineness
_it once possessed; nor will steaming it, and
afterwards cold pressing, restore the stamina it
has lost by excessive heat.

In winter, when the weather is wet or damp,
I think one half of the dyed wool and cloth manu-
factured in the west riding of the county of York,
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are much injured by drying, as hefore mentioned ;
and yet, both wool and cloth might be dried by
hot air without being in the least injured, and
much cheaper than by brick flues, or even steam.

There is too much humidity in steam to dry
any thing perfectly, the metal being so exceed-
ingly porous, and subject to much extension and
contraction, by which the joints are frequently
broke, and much steam will then enter the room.

The heat in a drying house for drying wool
~or cloth, should never exceed that of summer,
but if any thing, it should be rather less ; as there
is not that quantity of air to assist in drymg as
out of doors,

OBSERVATIONS
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OBSERVATIONS

ON IRELAND.

It is probable that my observations upon the
immense sums of money that have been impru-
“dently expended upon canals in Great Britain
will excite considerable surprise in thé minds of
my readers; but how much more will it be in-
- creased, when I submit my observations to the
public upon the designing and executing of
canals, river navigations, harbours, docks, &c;

and also on the various lines of canals that have o

lately been surveyed, and approved of by, the
directors general of inland navigation in Ireland,
upon which I intend to publish a treatise in two
or three months.

Nothing but surveying the canals and naviga-
tions in Ireland could have made me believe,
that such immense sums of money had been
so foolishly squandered, and its many local
advantages so much neglected. It is a country
capable of immense K improvement, and the
peasantry are brave, bold, and generous; and,
- though a high spirited people, are capable
of being moulded to amy form, if properly
treated. But one thing greatly surprised me
that nearly all the grain that is grown in that
kingdom, and’ used for bread, has to be kiln
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4’1’0 .
dried befope & cam e grouad, hewever fine the

. harvest may be, and though the coal for drying it

is exceedingly dear ; for ‘there is only one kind
in the. kingdom, as T was informed, that is fit
for the purpose, which is got in the county of -
Kilkenny. On this account, ventilators would
be.of singular advantage, asthey might be heated
with tuyf, or inferior coal, or with turfand coal

- mixed together ; forthough the smell from them

is very unpleasant, yet it could not, in theleast,
affect the grain; and it is probable it might be
dried with ene half the expense it now costs.
————
" On the Bridgewater Canal.

Since the estimate was printed commencing

-in page 145 of ‘this work, I have learned with
suiprise, that the communication ismow imtended

to 'be made with the Leeds and Liverpoel camal
2t 'Wigan; which will deprive the towns of
Liverpool and Manchester -of a short aml easy

‘water conveyance; for the public had a right ¢o

expect that the union would be made at 2 differ-

~ent place, as the distance between the two towns,

by that line; will be from fifty-four to mearly
fifty-six miles. T am informed that-a junction
may be made between the two canals where ﬂmy
are upon a level, or within a few inches.
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N
‘Wias ¢he comtnmsication so made, that the
distance between the said tewns should met
exceed from forty-two to forty-four miles, (and
I can see little difficulty in doing that) it would
« be of the utmost consequence to the Leeds and
Liverpool canal ; as the principal part of the trade
between the towns of Liverpool and Manchester,
would pass uponit, and which I apprehend, will
not be secured by the proposed line of conveyance.

If the junction was made with the said canal
twenty miles from Liverpeol, that part would,
I think, pmduce ten times fthe Tevenue it will
‘ever raise, ‘suppose the jumction to be made &t
Wigan, by carrying goods to ana from Lwer— '
pool to Manchester.

It is mot ‘to 'be etpected that the noble Marquis
-will make the communication, as ‘he canmot
increase his dues, ‘how far soever 'he might ex-
‘tend his Tine, being restrained by ‘his wets ; ‘and

" should fhe Leeds and Yiverpool canal company
refuse to exccute ‘it, 1 kuve mﬂ'on‘b‘t ‘the public
woulil 'be glad to make it, though ‘the distance
mlght ‘be from twelve to fifteen mxles

Sheadd the' pmsontthn haenecutad, it is pro-
‘bable that 2 mew. lime »of wanal will dbe projectad
hetween tive two towas, which:may met vegnire
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‘s lock; end T think it may be made nearly ten
miles shorter than by Wigan, :

- But it hy no means follows, that Leigh is the
most proper place to form the junction; if the
new line is to be ' made convenient for the public’
this would depend upon circumstances ; it might
be found most advisable to leave the Duke’s canal
two or three miles from thence. I by no means
intimate, that the two parties should be pre-
cluded from making a junction, for this may be
done, and still another line made for the accom-
modation'of the public; but it should not be:
‘made 8o circuitous, as to exclude the trade of
the two said towns, which will be the case, if the
junction is made at or near Wigan.

If the line, that is proposed to unite these two
canals, was twenty miles long, the noble mar-
quis would not be injured ; for by his acts, heis
empowered to take the whole of his dues, though
the goods do not pass one mile upon his canal.
And it would be greatly to the advantage of the
Leeds and Liverpool company, if the canal was
from ten to twelve miles shorter than by Wigan, as
there will be a saving in expense of lock building,
and much less lockage water will be required ;
but if the junction is made near Wigan, in com-~
ing from Liverpool a lock full of water will e
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consumed, and another in descending into thre
Bridgewater canal.

Should there be an extensive trade on the pro-
posed line (but that is not probable) I think it
is very doubtful, whether the company can supply
it with water by any natural means; would it
not then be most advisable to make the junction
- where the least water will be consumed, and the
greatest revenue procured? For a vessel, in
passing from Wigan to Leigh, a distance of six
miles, will consume as much lockage water ns
in passing from the summit to Liverpool, the
distance of exghty-sxx miles. :

ST ————————y
. Henley, Printes, l&
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