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S I R,

On the water- works at Halifax,

To Mr.  SIMPSON.

TNCLOSED you have a lketch of the method which I would propofe for laying of thepipes of the intended Water -works at Halifax, and an eftimate lefeuing t.iereto,'which 1 hope will be near the matter , having fpent fome time in the confidei ation andforming thereof ; however , I would not wholly rely upon my own judgment , butdefnethat thofe papers may be overlooked and confidered by my ingenious fjiend JosephKnight,  whofe natural fagacity and acquirements in thefe kinds of affairs will, I am per-fuaded , lead him to difcover and point out fuch overfights and miftakes as 1 may havebeen guilty of, notwithftanding the care I have taken ; and I mull; take this opportunityof defiring , that , though the Gentlemen have thought proper to confult me on this occa-fion, I may not be confidered as any bar to his merit , but rather as jointly concerned.
It may not be amifs, however , to point out the general principle upon which I have con¬ducted myfelf ; and, in the firft place , as the town lays very unequal in point of level, and,of confequence , a very great perpendicular preffure will lay upon the pipes , efpecially to¬wards the lower parts , I have endeavoured to avoid the additional expence, that natm allywould arife from proportional encreafe of thicknefs , by taking advantage of fuch circum-ftances in the fituation , as have a tendency to relieve the difadvantages thereof ; and, withthis view, I have affigned the bores of the pipes in general confiderably lefs than I fhouldhave done, in cafe the town had been more upon a level, becaufe the declivity has atendency to force the water through the pipes with greater velocity , and make them giveas much water through a given orifice, as would be done by a larger pipe more upon alevel, and with a leffer preffure upon it.

2dly. Confidering that the fupply will come from above the head of the town, and thatthe pipe of conduft , at its firft entrance into the town, muft carry all the water neceffaryf° r the fupply of the whole, but that in going lower down it has only the water to conveyfor fuch parts as lay ftill lower ; of confequence , the neceffary bore of the pipe of conductwill grow lefs and lefs the further and lower it goes ; but as it is a certain principle inhydraulics , that pipes become ftronger in proportion as their diameters are lefs, whenthe thicknefs of the fhell of the metal is the fame, it follows, that if their bores are dimi-
nifired in proportion as their perpendicular preffure is increafed, the finaller pipe will beas able to fuftain its weight of water as the larger will be to fuftain the preffure peculiar

thereto 3
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thereto : for thefe rcafons, inftead of adding to the weight of metal as we go lower down,

I have propofed the fame thicknefs for the main all the way, and by diminilhing the

diameter , and consequently the weight, have added the neceflary ftrength ; by which

advantage a great weight of metal will be faved, without injury to the main defign. As

to the branches , I have proportioned their thicknefs to the thicknefs of that part of the

main which is up4'n the fame level, regard being had to the difference of their bores ; by

thefe means every part of the fyftem of pipes will be equally flrong , with refpedl to the

ftrefs that will come Upon it. I don’t mean, however, that every part is adjufted with a

mathematical exadtnefs ; for as I have allowed every part to be confiderably Stronger

than what may be barely called Sufficient, that would be not only unneceffary, but by

making every yard of pipe of different bore and thicknefs , would be more unreafonably

troublefome in the execution . That that part of the main which lays between the re¬

fervoir at the Gibbet, and the back ftreet , I have fuppofed of the fame bore and thick¬

nefs ail the way, for the eafe of calculation ; but , in reality , I propofe it to be confi¬

derably wider towards the refervoir , yet, as the preffure diminifhes that way, it can be

done with the fame metal as the calculation fuppofes.

jdly . Confidering , likewife, the inequality of the ground in another view, in cafe

there ' fhould be, at any time , any defect in point of quantity furnifhed to the refervoir

for the fupply of the whole town, it is evident that the lower parts of the town would

be firft fupplied , becaufe the water will naturally run down hill, and accumulate in the

lowed: parts firfl, by which means the lower parts would be well fupplied , when the

upper parts were partially , or fcarce at all fupplied : and even when the refervoir would

furnilh as much water as the pipes could take , as the water would iffue with much

greater velocity from the lower cocks than from the higher ; ffiould many of the lower

cocks be open together , this would drill abate the iffuing of the water from the higher,

and efpecially thole at a diftance from the main, fo that while the lower cocks were

kept running in this manner , the upper ones would be but faintly fupplied ; for remedy¬

ing of which defeds , as well as others that would accrue from the fenfible effects of

the leakage and wafte of all the cocks in the town at once, I propofe to part the town

into tw-o divifions, the upper and the lower, to receive the water alternately : the upper

dividon to confift of all the ftreets above the Hall end, and the lower divifion of  all below,

which will be done by placing a ftop-ceck upon the main at ©, and three others at the

three principal branches at © A , © B, and. © C ; by which means , the ->< cock being ffiut;

and A, B, and C open, die upper dividon will be ferved alone : on the contrary , the

cocks ABC being {hut , and the * cock open, the lower dividon will be ferved, and no

part of the upper . And here it mud: be remarked , that I propofe the two ftreets,
called
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called the bottom of Gibbet-lane  and the Swine-market,  to be ferved out of the branches
pr . pm,  and not from the main AB . BC;  for otherwife, thofe two ftreets, with the
upper branches dependant thereon, would be perpetually fupplied, whereas the fupplyof every other part of the town would be intermitted , and confequently the diftribu-tion unequal.

T.he equality propofed hereby might , perhaps , be Hill greater , in cafe the town wasdivided into more divisions than two •, but as the fcheme would be embarrafled with a
greater number of branches and ftop-cocks, I was unwilling to deftroy its fimplicity for
trifling advantages . Perhaps the divifion that I have propofed may not confift of an
equal value of water -rents ; but as this may be adj lifted by proportioning the time that
each divifion fhall receive the water, I would rather propofe this method of preferving
the equaiity, than by taking any other point of divifion, which, as the town is fhaped,I think would not be fo convenient.

4thly . Refpefting the method of conveyance of the water from the ipring to the re-fervoir ; though I am ftill of opinion it may effe&ually be done in a gutter Lned with
clay and gravel ; yet , confidering that this gutter muft be covered, and well fecured from
evaporation and diverfion, I have , upon fecond thoughts , (at leaft for the fake of com¬
ing to an eftimate ) fuppofed this conveyance to be in wooden pipes of four inches
bore, which there is no doubt will anfwer, and not give the water any ill tafte, as the
defeent from Broadby Laith  to the Gibbet is great enough to give the water a rapid
current , confequently its time of continuance in the pipes will probably not exceed halfan hour.

5thly . I have only further to obferve, that I have not included the purchafe in my
eftimate , which, added to the amount thereof , will make a fum much beyond whatfeemed to be imagined when I was at Halifax ; and , on this account , I have been the
more minute , and have inclofed a copy of the amount of each particular part of tnqlead-work, that in cafe I have inferted or omitted any ftreet which ought to have been
otherwife, a proper cor reft ion may be made and alfo that the whole may be fubmitted
to examination , from whence I flatter myfelf it will appear that the matter is not exag¬
gerated . And I am, with the utmoft refpedt to the gentlemen promoters of this fcheme,

SIR,
Your moft humble fervant,

J. Smeatox.

C P. S. Pkafe

Vi—-" '
T
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P. S. Pleafe to tell my friend, Mr. Stansfield , that the improvementsI fuppofed

might be made in fulling as well as other mills , when this matter came In queftion on

the Calder, is no longer a matter of theory ; and, contrary to the determination of Mr.

Banks , that a fulling -mill is a machine Jo fimple, that it is not capable of any farther im¬

provement, a fulling -mill that has been ere&ed from one of my plans , in dry times, goes

with lefs than a quarter of the ufual quantity ; and in frelhes goes with 3 feet 8 inches tail

water j though the greateft difference between head and tail water, when the laft is moft

down, in dry feafons, never exceeds 4 feet 6 inches.

ESTIMATE for the Water -works at Halifax.

To expences in walling and fecuring the fpring head, -

To piping from Broadly Laitk-fpring  to the Gibbet,  being two miles, to be wood pipe four

inches bore, laying and compleating , at 5 s.  per yard , -

To erefting a water-houfe and refervoir near the Gibbet, - -

To 653 cwt. of lead piping in the main, leading from the refervoir to Smithy Stake, folder^

work , laying , and making good the ftreets, at 1/. 4 s,  per cwt . -

To 931 cwt . in the branches at ditto , - -

To four large brafs  flop -cocks and a valve, at 4/ . each, - - -

To unforefeen expences, at 10 per cent.

d.

3° 0 0

880 p 0
200 0 0

783 12 0

11 17 4 0
20 0 0

3030 16 0
3° 3 O 0

3333 16 0

London, 14th February , 1761.
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Bore. Thick-

nefs. Length. V/eight.

Ch. L. . lbs.
3 i Ia 12 IO z5>555 N. B. The Mark * is Tup-
3i ta 2 80 5*9H pofed to be placed at the
3i 1* 5 85 11,624 Gibbet,
3 Ia 5 30 9.8641sf 3 13 5>433
ZS 1a 3 18 5.123
z? 1a 3 IO 4.6042 a 3 68 5,003

C. qrs. lbs.
39 »4 73>!22 == 652 3 H

zf i 4 81 5.714
z_“f t 5s 2 52 2,223
z? 5T? 6 OO 5,292
z? .3.* 7 23 7,852
2 I4 13 OO 7.937
n X4 1 92 X,042
n TS 8 62 6,1412 7% 2 76 2,201

5T* 5 OO 3.562
JS
1-3. t

2 8S *.354
1* 1 4 OO 2,171

z i
4
5

T 3
1
2

7S
90

831
2,558

2| i 6 OO 6,516
2| A8 3 20 3,4752 TS 8 OO 6,378
>! T5 4 10 2,921
if 5 IO 3,200
2 f t 7s 3 00 3,870
2 i S 30 5,215
if A J 50 941
if tV 2 60 1,632
*1- t 9 20 8,115

T5 2 40 1,506
4 3 60 2,808

TTS 2 17 2,282
>4

'T'S 7 00 6,528

126
C . qrs. lbs.

S3 104,265 rr 930 3 21

165 67 j 77>387 15S3 3 7
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