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., REPORT, &c.

E'W atemg Commlttee beg leave to report to

\_ 'p' intendent’s opinion, which he has ex-
in the accompanying communication, by
1 ‘eouncils will perceive that let the quantity
er, raised by the engine, be what it may,
re than a million of gallons in twenty-four
find its way into the city by the present
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_'cltlzens requtre at least double that supply, t %
“Comnmittee have determined that the only remedy:
is to put down. 1mmed1ately a large iron main, a
that it will comport with true economy to lay o

tant to us as that of our own members. |
Il). thelr last report the Committee stated -the

he Best and they have, through the d;h,gence%
and care of an engineer of the first re*s.pect;rxblhtgcd,é;g
“obtamed some very useful information, contained.
in.two reports herewith submitted, and a numhe;rg
of pipes constructed upon such prmmples as will,
-ensure strength and prevent leaks at the Jomts,
and the Committee are decidedly of opinion, t
“can be laid down at the first cost at as low a, p
“per foot as wooden pipes of the same diametes

The Committee therefore propose to lay downi
an iron main of about three thousand eight hundr_
feet in length, of twenty-two inches diameter, leas
ing from the reservoir to the middle of Schuy
‘Front Street and Vine Street; and another lea.dmg},;
from thence to the corner of Broad Street and

Qhesnut Street of about six thousand two hun@red




feet, and twenty inches diameter, which will be ca-
pable of conveying five millions of gallons in twe;n-‘

ty-four hours. To accomplish this work, a sum of

‘money beyond what it would be proper to call for
by taxes at the present moment, will be necessary ;

" and however unpleasant the expedient, yet the com-
" mittee recommend a loan of seventy thousand dol-
lars should be made for the purpose of effecting an

ject, which they believe the public good impe-

y requires, and their fellow citizens conceive
too much: importance, not to be satisfied with
5. propriety- of its adoption, in order to put the
ing stroke to a work which has already cost
ich, and the successful result of which, on an
'seale, seems equally necessary to their
id their health. =
©ommittee hand herewith an estimate of the
of laying down the mains, which are found-
made by manufacturers to contract

nittee have prepared a bill, which they
asideration of councils.
11, 1818, " o
- JOSEPH 8. LEWIS,
Chairman.



JOSEPH S. LEWIS, Esa.
" Chairman of the Watering - Committee.
Sig, | :
In the estimate for the erection of the Wat”
Werks at Fair Mount, laid before councils in 181
is.included a cast iron main of fourteen inches di-
ameter, calculated to extend from the reservoir to.
the Centre square, a distance of 9,704 feet, the cost
of which was estimated at 76,249 dollars and &
cents, or upwards of 7 dollars and 85 cents per foot.
After the works were begun, and previous to-en-’
aging the iron pipes, doubts arose as to the prac-
bility - of obtaining them in time,and a fear ex-
that by contraction and expansion, leaks might
place, which would occasion the city frequent--
.: ly to be without water. Underthese considerations;:
together with a view of reducing the expenses of
the works, five ranges of wooden pipes were sub-:
_-stltuted in place of the iron main, with the impres-
" sion that they would be fully adequate for the sup-;
. ply of water to the city ; but owing to the unfavours
- able ground through which theyv pass, they were
‘found insufficient, when the sixth range was laid,
| whlch considerably aided the supply ; but I am SOITY:
to state that during the summer months, frequent
complaints are.made by persons residing on the
high grounds, of almost a total want of water. In
pipes of s0 small a diameter, running so- great, a
~ distance, together with a number of turns at the
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esof 1  streets through which they pass, causes
incre . of friction, and checks the velocity of
m mt@r far beyond the common allowance in cal-
'ulation ; to these circumstances may be attributed
thie 'mant of a full supply of water, and not from
any deficiency in the engines, which are calculated
to raise upwards of 2,000,000 gallons per twenty-

~ four. hours, nor from a want of water in the reser-
- ‘Ahe average depth of which has been seven
m observation during the summer months
v has been about 1,000,000 gallons per
~-four hours, and in the winter about 700,000
3:'no: doubt there would have been a greater
,tafm in the summer could the mains have
more water. The supply of water to the city

] =-sé;'2exceeded the increase of water taken

| :hat __the fourteen inch iron main had
n put-down, as the experienced deficiency
ves that it would have been too small,
g 158 inches, and rather less than the
nges of wood pipes now laid; and the method
at. tkm, time in use of puttmg iron pipes together
‘with flanch joints, would inall probability have de-
fi ;\':_:_;_,_ed the ob.]&ct by the leakage in that sort of pipes.
The same inconvenience, under which we now la-
bour, took place at the New River water works in
London ; and although they had fifty mains of seven




inch-bore, still for want of a sufficiency of water
| m@y were cmnpelled to abandon them, and’substi
-~ tute large iron mains, some of which are thir
‘inches diameter; they 'are cast with the commo
spigotand fauset joints ‘The ranges of wooden pzp‘f 8
that now supply the city from Fair Mount are ras
pidly decaying where the soil is sand or loam ; and
it is presumed thatthey will not last in those snua-@?
tions more than four or five years. Were it dete
mined to lay two or three additional mains of wooi
to give a greater supply of water, there is not space
on-the canal bank to receive them, and if cameé“?
byg any: other route the pressure would be too greaty
independent of their costing upwards of *one fourth
jlense of an iron main of twenty inches di-

er. From these considerations I beg leave: m‘
w@mmend the early attention of the gentlemer
of the Watering Committee to the subjectof an iro
main, which can pehad at least per cent. lowey’
than it: could have been obtained in 1811 oF 1%,
ithe additional advantage of having received:
correct information from abroad of mains of tha
dimension answering the purpose satisfactorily
The dimensions of the main required at present is’
as follows. From the reservoir to the intersectio
of Schuylkill Front and Callowhill Streets, twenty
two inches clear diameter ; from thence along Cal
lowhill to Broad Street, and down Broad to Chesnut -
Street twenty inches ; the distance is not correetly
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ertain w,but will be about 10,000 feet, and when
med necessary to extend it to South Street, will
reqt re about 2,700 feet additional.
| With great respect,
| Your humble servant,

'~ FREDERIC GRAFF,
| . 'Superi_htendent of the Water Works,
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.,__.5 & ‘Sﬁ{, oo _ . _ e
“In the estimate for the cast mm mam, the mi:é“"
'laps of the joints were ‘omitted. e
The estimate, handed the Committee, was for the
neat,length of the main when put together, conse-
qgenﬂYgs deficient the depth of the Jomt which 8
six inches in each pipe. . -
Will you have the goodness to state the omissio;
to the gentlemen of the Watering Committee, tha
it may be corrected previous to its being laid be
fore Councils. .
| The estimate without the allowance for the Jomts |
isas follows: | | o
_,738 feet of 22 inch plpe and laying, Dolls. Cts..
~ at 6 dollars and 73 cents . . . 25,156 74
6,380 feet of 20 inch pipe and laying,
~at 5 dollars and 98 cents

Loss in joints to be added,
415 pipes of 22 inches, six in- Dolls. Cts.
~ches in each joint, 207 feet
- at 5:'dollars and 75 cents 1,490 25
709 pipes of 20 inches, six in- ‘
~ ches in each joint, 354 feet
at5dollars . . . . 2070 00

3,260 25';

66,569 39
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The course e which the pipes is to pass, not being
_demdﬁd, perhaps some deep cutting and filling may
' xeqmmd to comply with the levels of the streets.
In order to cover all incidental occurrences, 1 beg
leave to suggest an alteration in the estimate, by
adding 5,000 dollars to the sum agreed on by the
_,Commxttee, o
Wlth great respect,

. Your humble servant,
- FREDERIC GRAFF.

November 4, 1818.

-Il S. LEWIS, Esq
an af the Watermg Gammzttee
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| Fimbm'y l;Sqﬂaré, London, 6th April, 1818, %-':1?1555f’ :_
DeAnr Sig, b
" 1 have taken some pains in complylng Wlth the
request of your correspondent abroad, and I hope’
that 1 shall not be blamed if I have exceeded the
strict letter of the instructions, fur if you compare
it with the list of things sent out, you will see that
I have not confined myself exactly to the order,
but 1 have sent out in addition, such articles as are;
in use hem in the most improved works where the
expense Was not considerable, so as to give your
friends a more general and better idea of the bu-.
siness generally, than I could have done by de-
'scrlptlon only. ’
s The articles themselves, and the invoice Whlch@
'accompames them, render it unnecessary to repeat‘*
all the things sent out, and I shall therefore pro-:
ceed to examine the questions submitted by your
‘correspondent in the order he has stated them.
His first enquiry regards “ the pipes of conduit,
with information how they are connected; if by
spigot and fauset joints, how deep the joints over-:
lap each other, the thickness of the joint, and what:
proportion of the Jjoint is caulked with oakum, and
what part the lead occupies, as well as how tlm
joints are finished, whether by the common me-
thod of caulking, or by any other means?” foe
In reply to these enquiries, I would observe that

ey




108 'lenvement and best, are the spigot and fauset
“The joints are more -easily made, as well as
mam easily renewed or repaired in case of leakage.
Phe ‘depth and width of the fauset end, for the dif-
ferent - diameters of pipes, will be seen by those
i ‘out’; the spigot end is laid so as to go asfarin
ve ‘% mmﬁh mterlap as the fauset will admit

W!mh IS effected by an mequahty of the
Asvhioh maY be done safelv, if, at the most

et mﬁnd ‘the pipe in a state of fusion, and to
ik ‘the joint ; care should be taken to give the
olid bed upon the groun_d_ before the joint
ere are two ways of making the joint:
rlead, the other is by cement. The
tion in making the lead joint, is to drive
f'dry hemp about an inch in length, to
the melted lead from getting round the
1d/into the pipe ; after this, some clay well

it‘all round, between the outer end of
d the spigot pipe, the inside of the clay

| nearly as possible, to correspond with
the *@m:er'eﬂd ‘of the fauset, and being formed into

sap at 'top into which the melted lead is run, and
properly ‘managed, a ring of lead about two to
two ‘and a half and three inches, according to the
size of ‘the pipes, is formed all round the pipe,
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being stopped from wasting by the clay af, &h@ Qme"‘
md the hemp at the other.
"~ When the lead is cooled, the clay is remo:ved s_--‘

as the lead is contracted in cooling, it has to
caulked, or as it is here called upset, by a hamn e
and chissel, and the joint is complete. The cement
joint is formed by laying the .pipes in the sam
manner as the other, and using in place of thele
a mixture of two pounds of sal ammoniac, with ong
hundred pounds of borings of iron. A little sulph
is also.used sometimes to quicken the progress o
corrosion, but is not absolutely necessary. Wher
he workman is about to make the joint, he puts
j;;a suﬂiment quantity of .the above into a small tuby:
‘and applies 1o it a quantity of water ; he then puts
some hemp into the tub which he works round in
'me mixture so as to make it take up as much o
the iron and sal ammoniac as he can, and he caul
this into the joint. The salt by means of the wa
acts upon and oxydizes the iron, and in a shorf
time the mixture becomes extremely hard, and quite
impervious to water ; of the two plans however, t
lead has been found to answer by far the best,
with the exception of one company, is now univ:
sally in use. The cement joint is as good as a
that can be made, when it is horizontal, but wh
therwise, or when the distribution of materials
not seen, it is apt to be defective ; and the fg@;
that the oakum, in place of being a vehicle for the.
cement, forms so large a proportion of the bulk
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niy s
Wat it'is the oakum anditiot’ the cement that forms
@m Mnfa and if this is the case, the joint will re-
hiin-water tight only solong as the oakum remains
@@ and fresh. I have had a lead joint, in the com-
‘mon way, made in one of the six inch pipes, -and
by pulling it assunder, any deficiencies in my des-
cription of the mode of making them, will be fully
compensated for. More pains than common has
beert pmbably taken in making this joint, but if
so, the fault is on the right side, ‘as' much trouble
igisaved by good joints. In London the making of
them is generally left now to the most handy’ of
\m@fgx@av“ rs,' who are found to be able to’ do the
business well em)ugh for the purpose. o
our correspondent’s second enquiry is’as to’
thickness and length of pipes in proportion
ir diameters, and the weight of each sort, say
to twenty inches diameter.”
~In regard to those points, I may state generally,
thﬁft tim 'fam‘ths of an inch is quite sufficient for
pipe of twenty inches diameter ; and as the ten-
ency ‘to burst (iecre‘ases as the diameter, pipes of
smaller’ sizes’ can hardly be cast too thin if they
are sound'; three-eighths of an inch being upon
the above pritiéiple sufficient for a ten inch, and
three-sixteenths for a five inch pipe, which is Tess
than they can be cast with ordinary metal. Ample
allowance is at the same time to be made for de-
fects and inequalities in casting, hut almost all ac-
cidents that have happened, have been through
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head of 140 feet is ab@ut ﬁxxty-two peulads, Wln ch:
-is much less than: one tenth of pressure -which"a:
good casting of one foot diameter, and a half-an.
inch thick, is eapable of resisting ; the tenacity ofa’
square inch. of the best cast iron, having been found,
by experiment to exceed 20,000 pounds. The best:
preventive to accidents is to prove the pipes, par-]
ﬁeulaﬂy the large mains, before they are put down, .
which is easily done by means of a hydraulie:
press ; the first expense of which is from thirty to:
orty pounds. . All the:cocks -and pipes which have
been sent out, have: been proved by a pressure:
1al; toa c&lumn ef 800 feet of water by thIS
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lowing is; I believe, a correct hst of the
%velghﬁ, and of the prices, at present, of
ferent diameters: ‘

Weight ger ronsing

Present price per
Yard. :

.0

[

-

- le e ©

Inehea. | oof | Cwt Qrs
o

o

O © 19 W

-

0. O m ® W9 m O

1ba.
2

16

24
a1

18

7 -

10

14

16

Q*l_“ L7

d.
0
9
0
0
0
6
0
0
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if any considerable quaﬁmy were wanted aﬁd tin
were given to receive tenders for country castings.
1 suppose a fair price per hundred weight, at pmw"
&ent, to be about ten pounds per ton.
 The ordinary lengths are nine feet for all size
'fﬁhe same as all that have been sent out, exceptin
the two inch, which are only six feet leng%hs. |
- 8d. Itis asked if the “ mains or service pipes are
@ﬂlled for private insertion, previous to their being
laid, ordrilled afterwards?” ‘and the next question
is connectegd with this, viz. %the manner in which,
e private, plpes are attached?” | |
' In some, if not all of the pipes sent out a sma
5 é:rcular swell will be observed, in the side of t
f' plpe. The pipe is thin at this point, and it is he
thatthe private pipes are attached by drilling, whic
~ is not done until the water is ordered to be laid o
at the house to be supplied. The simplest and mo
| ,usual way of attaching the private pipe, is by dri
ing a tapering brass, like the end of a commt
brass cock, into the hole that has been previous
 drilled, with the first length of lead pipe solders
to 1t, much in the same manner in which the
vate pipes are attached to the wooden p
Another way, by which there is less chance
age, is by having two ears cast upon the
“sides of the point where the pipe is to be d
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aring of about two inclies high round the same plaec,
of greater dmmeier ﬁm private pipes to be at
tached; a cast iron hd mth a piece of pipe cast
.on each side of it, is screwed down upon the ring,
and rendered water tlght, in the same manner as
~ the common stuffing box. 'The ﬁ)llewmg ske’eeh-
will show near}v what is, memk SRR

| outlets fm' $he§ bg'anches from the mains, for the
supply of str ets, or a number of houses, are gene-
rally cast. wpm the main, and the water works
companies have always pipes ready, with outlets
of different sizes cast upon them. 1f the ou@,let

conszderably larger than the proposed branch pipe,
a short taper, pipe is introduced, which is the Dest

way of chmlmshmg the size; but there are other




nvertmg the splgtt end of the large pipe,
form the fauset for the small pipe, (See No. 1.);
~or which is preferable, by fixing a circular hoop
or plate of sufficient length, and cast in two semi-
circles screwed together, (called in the invoice
“ half sockets,”*) round the large pipe, letting one
half of it overhang the end of the pipe, then bring-
ing the fauset end of the small pipe up to the spi-
got end of the large pipe, so that the hoop covers
~ the joining, and making the joint between the hoop
and the pipes. (See No. 2.) The discharge by those -

No. 1. ~ No.2.
B '
pEESEN G TR
Fa
by

n* -

'small plpes depends much upon the way in whieh

* Half sqckets of d1ﬂ‘erent lengths are used also in mpg;nng the
- defects of - plpes, or when plpes are cut across to be takg;a put for
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_the entrance to them from the main is forme
_sudden turn vnth an angle thus

is very bad. An immediate contraction from the
size of the main to that of the pxpe, with a curve,
or quarter round, thus

is preferable. The first is the way in which, until
lately, the outlets were made; the latter is that in’
 which they are now done. But this sudden contrac-
n to the size of the small pipes, is also objec-
ble; and the discharge with such an opening,
vidently be much less than where the entrance
curve, and at the same time larger at
n with the main, in a funnel shape, thus

PR SR GE




'.portance of what is here suggested, will be evulﬁn i

%

wz'- all who are acquamted with. the motlon of fluids;

&b en ‘flﬂly proved by every experiment on tlze:_ﬂ
jee ‘paﬁieulaﬂy by thoge erf Bassm md Bmt

e

w's ‘a correet 1dea of my meanmg, l have h 1
me tﬁ the eight inch pipes cast, with a four in
-outlet, intendéd to be according to what I hav
@x;ﬂamed above. ‘1 did not see it before it was sen

“off, but ¥ have'fittle doubt of its being according

what I wished. |

4th, It is asked # if the joints of pipes were eves

injured by contraction, so as to occasion leaks 1@

time of frost? \

‘Previous to the use of spigot and fauset pipes
the injury by frost was often serious from the un
accommodating nature of the flange joints. H;aave
heard that of a principal main of one of the wate




opening of upwami% ﬂf an mc:h Whgre ﬂangﬁ pipes
have been continued in use, this evil has been re~
medied by introducing occasionally, a spigot and
fauset joint ; but now that the flange joints may be
said to be expleded, an accident from eontraction
ig almost impossible, and the motion at each joint
is o small that no leakage is likely to. arise from
__Jg {xa;rticu]arl v if the Jmnt 1:5 nf laad a:sthe vaﬁatmns

%"5}, in a piece o& iron nine feet l(mg m '
seed one fortieth .of an inch. - e

1. - The question next pm ig « lf &*W EW
1 laym the plpBS in the gar&h isestas

1at the water may nct bﬁ fmmn in # -m (i
winter, and that the joints:may: Imi be
by heavy carriages passing.oversthem.
id; and countries in the same latitude;
een inches may be taken as sufficient to
-effects of frost ; but in roads and mor
In paved streets, they ought to be

'-='013-=-
‘wo feet of clear distance between
- paving and the top of the p}pe%

»

Mt’ and the ground: she
nder the pipes and: over. them.
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1. 1t is enquired « if the stop cocks are form
slide valves, or in what manner th
ﬁmade > T
~ 'The screw cocks sent out are those whlch expe

rience has proved to be the best, and which are:
now most in use; a valve cock is also sent.alon
“with the others, which plan is found to answer well .
‘enough, when the diameter is small, say under
e:ght inches, and the head not greater than is men
tioned by your correspohdent The cocks sent out

‘are all as well made as any in use in this country,
and they have all been proved by a pressure much"
‘beyond any. they can ever be subject to. ' One of
he:cocks ds attached to a pipe to show completely
v this is done, and a wooden pipe is sent out to
e placed over the screw of the cock to guide the'
'key in opening it, the opening of which is to be
‘placed over the head of the screw, and the top to
‘reach to the level of the street. I have sent also\
-a key for turning the screw, also a fire plug an{lf;
its appurtenances, and a stand pipe and cock Whlcﬁ%
are used for the supply of water during severg
frosts, when the waterin the private pipes is frozen
in such cases the fire plug is driven out, the standi
pipe is fixed in the place of it, and the inhabitants;
- of the streets supplied by this means. The scre
cocks sent outare all brass faced, and they are pre-
ferable to the iron facing; but by this iacmg an
~extra expense is incurred. When it is necessary .
occasionally fo. prevent the water passing mﬁler’
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' "”tlm cocks are made « double faced” and both
‘are of brass. 1 do not apprehend that ‘the
double faced cocks can be required in the works
described to me, and therefore, I have not ordered
any of them. The parts liable to corrode in the ar-
ticles sent out have been covered with tallow; but
this is not £0mmonly done, if they are to be used
near where they are made, although it might be
be_tter if they were so treated. The cocks not much
in use should be opened and shut occasionally, to
nt the rust from gathering upon them. Ihave
of havmg the screws of the cocks made
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" Iron Faced. _ Single Brass
~Faeed.

R
- 6 5

I % 7 =
~ do. 6 15 7 16
o vlzdu. '_ . Hf'xsl 9
";';Ecdo;f :  1 816 | 10 5
_j!;\ﬁa_ 'f fatr 113 | |
':@ﬂﬁg ﬁT 128 | 110 | 1717

- do. 15 15 18 18 1 e
do. | 2l 25 | 80

9;:;-;}dp,_; | TR | 30 34
'ailghf;dé{_ﬁ;f 1 s | 3810 ey
»aip‘?QSI*: | 45 56 g%jf;ﬂééﬁf




the mains or service plpes,” is properly introduced
here; but it is impossible to give any particular
answer -fo the question without knowing the na-

.wm 9{' the district to be supphed The use of a
“stﬂp &wk upon-a main is, that. when it is shut
Al ﬁaﬂk Qpened the water may be turned
hich the cock then open
md agam, the se of a cock upon any
“main is, that when the quarter to

hat - ch leads is supplied, the cock upon
1ay be stm to prevent the water gomg to waste
tl at leCthn and the cock upon the main being
€ 53Ine tlmﬁ opemed the water is forced down

&f xhem, md the knowledge of
- easily decide the other—the object
Wery customer a f@:x supply, and not

%a ﬁpremm t.he water rismg to the
proper helgm, or élssumg with the proper velocity.
After the district is supplied, it is desirable that all
the cocks on the mains be opened; and that the prin-
cipal mains be always kept full of water in case of
fire. An inconvenienee arising from this i 1s' that if
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+ ball-cocks in. the houses
m the mains are not attached, or are not kej
in repair, a great waste of water is the consi
‘quence; as the water is laid on to the house

throughout the whole of the day. “To remedy this:

it is' not unusual to run a pipe of supply parall

to the main, with communications ‘and stop-cocks
-at proper distances between the main and it; and
o let all the private pipes communicate Wlth the’
‘smaller pipe only. The water is thus laid on to;
‘the houses in the streets through which the main.

1 icil are silpplied rect&

M’. e

runs, for a limited time only, in the same manngr

:be broke into for private pipes.

4

%

.me@nmt approved sort -

I'have sent; as an answer to the last part of th
‘quesmon, one of our most approved safety valves
'it will be easily understood, that when the mai
% -of water the cork is floated in it, and rai
%9 as to keep the valve close shut; but that w
“the air takes the place of the water, the cork !
down and the valve remains open until the a
all escaped The small pipe over the’ air

will require an additional length to be added to ;‘f

to bring it above the surface of the ground, wher

it‘may be protected from i m3ury by-being let- ;mtd‘
any

one of the road posts, or into the recess of
‘building so ¢ ’"“ged up as- to prevent the erlﬁc&

a8 in the cross streets ; and the main is not allowed ';_:

9th. ' The next question is, “ what distance from
ach otheriare the air cocks placed and whlch ls__;?'
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ﬁg StOPped- “Air cm: mﬁii? less used here
than they were at the commm: ement of the né‘w
water works, or than they ought to be. There is,
however, no stated distance at which they can be
directed to be placed, without having sections of

the streets. - The general 1'ule 13, tjhat Where air is

ought to be pla.ced and that, therefore, this shoulﬂ
be done at the summit level of every street and
rising ground, and before beginning the descent  to
any lowerlevel; as the air being specifically hghter'h
than water, is sure to rise to that point. ]
It remains for me now only to add the observaé- |
tions which ocecur to me, as to the proper size &f‘ .i
the mains and the points connectéd with the sup—_ ,
ply of the city, which is the last enquiry made by
-»-e-*your cerrespondent whose descnptmn is p@rfectly

to any* hmg like aceumte calcul ‘wn’, '-'.é“g'lehl ha.vp
n -.means of overcoming, 50 as to gwe a very mclia-

il by him. He states the faveurablb
tare: "f;the ground; with the many turns; as the
causes which render the present pipes hardly suf-
ficient to the supply 'of 900,000 gallons in twenty-
four hours. 'To ascertain the magnitude of those
obstacles, I have taken the data given by your cor-
respondent, viz: Five six inch mains, and one four
and a half main with a head of’ x: feet, and a
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th of a quarter of a mile, and have calcula
what the discharge ought to be, from a i@rmu_;
duced from the most accurate experiments, an
I find that they should give upwards of 1 800,0!
gallons per twenty-four hours, or twice what the
actually do give. There are perhaps other impedi
ments, which are not noticed, arising partly froi
the air being confined in the pipes, and partly from"
the moving cylinder of water being contracted, or
-having its circular shape converted into a parrallelo::
gram, by injudiciously constructed cocks ; and from
the way in which your correspondent puts his queg:
_ﬁ(m, I am sure he is aware that if the water way -
.16 contracted in ‘any point, the discharge cannot ex- -
_d;__ What is: ém to the pa.rt so contracted, and

mam is. I- conclude from w f:.__:at, is stated that t@-
Piﬂﬁﬁ Whlch go from the -chest at Centre Square,
< cmt to take all the water, that is brough@

Stxll as:my ;aléuAatlan is taken from expemmm_
made 1P n-«a-; stralght commued p;lpe Gf umf

-

cted, taking into consideration the different cir-
cumstances I have noticed above,, and the vastly
‘greatér difference that has existed between the cal-
eilslf&tioxas,' and the actual dischargein other cases, -

alad the aém é;i&charge, is not greater than l ex- 3
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.whel?e the greatest care, and thg best mathema,tx-_
ans have been employed, both in ﬂ}e construct
6f the works, and in the calculation of the discha
to be expected from them. - -

In regard to the size of the new main, I would
observe, that it is desirable in all cases, to have it
large enough, and that the only objection to the in-
crease of size, is the increase of the first expense
of the pipes. In every other point of view, the
larger the main is, the better; there is (1f the mam;i;_.
is laid as I would propose,) less friction to over-
come, and therefore less work for the engine to do.
The branch pipes are all better supplied, and the
capability of the works every way increased to
meet any unforeseen increase-of the city or any
other demand for water. A saving in the sxﬁé of
'  therefore, always tumed out to be a

by about one ‘of what ll now be, sup-
posmg the thié\j_ﬂess@f meta.l in both sizes of pipes,
to be the samg, Jeshotild be therefore. inclined'to
leave out of consxdemtmn the improvements by
easy turnings, circular cocks, & and to lay the
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new ma,m, of such a size, as with some of the d
fegts of the preseiit ones, it may be adequate to t
supply of the quantity which your corresponde
names, viz. 5,000,000 gallons per twenty-four hou

The following are the calculated discharges, p
twenty-four hours, of pipes of the diameter state
having a head of fifty-six feet, and the le_ngth 0
quarter of a mile, without allowing for turnin

&e.
. 18 Inches . . . 5,600,000 Gallons. |
20 . . . . . 1600000 do.
22 . . * . . 9402000 do.
24 . . . . .14,700,000 dp.
| Of these smes, I would recommend the elghteen
inches as the minimum, and the twenty-two inches’
as the maximum, of what ought to be adopted
_ In regard to the sizes of the service pipes, your
correspondent does not give me any particu ar
data for. calculation, and it would be the work of
much time, to calculate for all the different cases;
~ of level, demand, &c.; but if the distance and faﬂg
from the reservoir, to the point at which the dif-
ferent service pipes branch off, and the number ofé%
houses, or quantity to be supphed by each service,
pipe is given me, I will give the size of pipe negs
sary for the purpose as nearly as I can. |
In_examining the plan of the city, and the dq
scl;;ptmn given me, the following observations oc-;
cur to me, with whi ch I shall conclude this leport
 Much power appears to be lost, by raising all




-ateér into the reservoir, by which the lowest
iots require the samé gmpplieati@'m of power, as
est. It appears that some of the streets are
“fourteen feet above the river, and that the
oo of the whole is thirty-three feet, yet in all
. the water is raised ninety-eight feet. Besides
S, if the main that raises the water into the re-
servoir, is not continued down again without inter-
ruption, in other words if the water is all pumped
into the reservoir, the greatest height, to which the
¢ity can be supplied, can never exceed the height
- of the reservoir. Both those disadvantages may be
emoved by carrying a main from the engine upon
R ig_iw.ground, and forcing the water through an
~ air vessel, directly into it. o
- 'The line of Ferry road and Callowhill, appear to
_shiitable for this purpose, and at the upper.end
whill this main may join that from the re-
‘the reservoir being kept full chiefly in cases
2,.0r to supply the city, in case of any repair
rorks. 1f the water is at all foul, or muddy,
it comes from the river, a reservoir upon the

leve the river may be requisite, to allow it to
settle before it is pumped into the pipes.

In laying a new main, it appears to me from the

- plan, that many of the present turnings may be

“avoided. The fewer there are of these, and the

larger the circle or sweep, with which the turns

are made, the better. Every change of shape in the

main should be avoided, as well as every increase
& E
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or deerease; forwhich reason I cansm&r the che
in_ sentre Square, to be very injurious. ..
_ In London the use of iron pxpes is now: nmvaf
| sal Whenever the old wooden mains begin to:d
‘cay, it is thought better to take them up altogethe
and to substitute iron, than to continue repairin
them ;- and if the substitution of iron should be r
selved upon in the city to which your correspo
dent refers, I shall be ready to give you any furthe
information in my power. I believe that the cale
lations I have given you are generally correct b
as my limited time will not allow me to examin
them so carefully at present as I could wish, I mu
take another opportunity of doing this, and shs
_\-;;tmt fall to lnform you, if I detect, Aany error.
I ~am, dear sir,

- Your obedient humble servant,

J. WALKEB:

35 Finsbury Square, London, |
- 6th JApril, 1818.
- To ALEXANDER GLENNIE Esaq.
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NTLEMEN, |

s¢'veceiving your last communication, I have
avefully considered the plan preposed by (I pre-
sume) the engineer to the Water Works Company,
for'the sizes and’ dzrectlon of the iron mains. The
Ieﬁalf?knowfeﬁge of this gentleman must glve ‘him
such advaritages, that what I have to say on the

st _,-““l&*be'-"-;-eomldered orﬂy as hmts for hIS

1 approve; it is “to dmde
-&ﬂﬁﬁpm%' d parts of the city ‘into four
listricts bringing ‘'a twenty inch ‘main from the
* yeserVoir to the corner of Broad Street and Vine
_ Street, and from thence extending down Broad
Street to South Street, then carrying two smaller
- mains down High Street, one down Vine Street,
aa@e down South Street.” -

¥ beg to submlt, 1st, The propriety of a twenty-
two inch main from the reservoir as far as Front
Street, with a branch pipe at this point ; one of the
branches being intended to form a continuation of
the principal main of twenty inches towards Broad
Street, the other branch being intended for a ten
~ or twelve inch main in the line of Front Street,

'The additional expense by this alteration, being
only about ten per cent. upon the cost of the pipes,
will not be considerable. The advantages of it con-
sist in the increase of the capability of supply from
the reservoir, amounting to twenty per cent.. which
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- may be @pphed ‘when wanted, by a continuation of
the smaller main, to the western part of the
lwar the Schuylkill; ‘or in cases of any alteratit
~or repairs being wanted to any part of the twen
" inch main, the water may be shut off from- 1l
part by a cock at each end, and by the smal
main joining the other at Centre Square,or at a
othez point, the Northern and Southern: District
may be kept supplied while the work of repairsi
on hand. At a convenient part of the main, n
the foot of the reservoir, it would be well to have:
plpe with an opemna' to receive a main from th
engine without going over the reserveir, whic
Wﬁuld save. much tmuble and expense. ‘when th

e -«I‘ ivould suggest the propnety Qf decreasmg the .
sme of the mam after passmg ngh Street. Thei

"caused by the supply of the main in ngh Street
and the streets north of it. A seventeen inch main

 will convey about three fourths of the twenty mciz
one, it appears to me therefore to be suiﬁc:ent
after passing Centre’ Square. - - -
| . 5

| Your letter expresses a 1equest to me to send a
- plan of a London district as now supplied, to: Whlch
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ave no possible objection, but that it would
nsiderable time, and be of very little use.
Indeed: ‘when made it would only show that the
‘pipes which have been laid down at first, have al
'm@st all in works of long standing been altered
since, and are continuing to be altered as errors
have been discovered, oras districts have become
m,rg _populous,- and would prove, what I doubt
he ‘engineer:is:already sensible of, the neces-
' .;--'-tmt and acting upon a general sci-
pciple; making - a proper-allowance for
e (if demand as the best way of avoiding
| nite deal of future trouble and expense. -
+ From thedrawing I have received of the present
'engme, F-conclude it to be what is called a double
engine, -and:that the pump is also double, that is,
that it forces the water in both directions of its
miotion. . ‘One of the papers sent to me, states the
iameterof the cylinderatforty-five and five eighths
| --mches -in the-drawing it is written forty-three and
‘three faurths ‘Supposing it to be forty-five inches
jith six feet stroke, and to make twenty double
-=--=e.setrek@s ‘per minute, the power of the engine is
what ‘is commonly reckoned at sixty-six horses,
and the quantity of water raised to the height of
mnety-exght feet should be about 8,000,000 gallons
in twenty-four hours: the number of strokes, and
the pressure upon the piston 1 have assumed, those
particulars not having been communicated to me.

The engine is stated to be calculated to rajse
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2,100,000 gallons in twenty-four hours, w
equal to about forty-four horses; a horse's pow
being taken in this case at 150 pounds raised 22
feet high, or thirty-three: thtmsand pounds rm;'
Qne foot high per minute. e

- Your correspondent refers to a pubhca,imn (]
tammg the work of different engines, and is'n
turally desirous of knowing the cause of one en-
gine doing twice the work of another. - The accu~
racy of those tables ought to be very fully proved
before we take much trouble in investigating the
cause which produces so great a difference. "My
own opinion is that no engine will, for a continu- |
ance, raise either forty-seven or fifty-one milliens
of pou ga}by%a bushel of coals; and if experiments
re: made by workmen, or by persons interested
n:the result, they ought to be cautiously received.
An engme upon Woolf’s principle, was erected ata
large manufactory in London several years since,
and flattering aecounts were given of its work.
Four engineers were appointed to compare aecu- 5;_
rately its work with a condensing engine erected:
by Boulton and Watt at another manufactorymw
and their opzman was; in point to the consump-
tion :of fuel, in favour of the latter. The other:
engine. was afterwards taken down, and a cen-n
densing engine is now substituted for it.

I believe that since that time considerable im=
provements have been made upon Mr. Woolf’s:
engines, but by no means such as, in my opinien,
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to Jumfy any thing like the difference stated in the
list to;which your correspondent refers. -
1 bave seen one a few days since Whl(:h is ap-
phed to.a corn mill, and has been in use for, I
think, about four years:—the owner states, that it
works three pair of four feet stones, and grinds and
dresses 200-quarters of corn per week, (say in 152
hours) and that, when in good repair, it burns three
ths of a mtshel of coals per hour. The englne-

en. “ mgme wzth three fwrths of the
e of ﬁwl From'my mfommnt intro-

in Cernwall (referred to by
orrespond nt) 1in the evidence before the
Hm&e of Gammms ini 4847, I find the work to be
much less than it isin the statement which is made
in the late Magazine :~— without asserting, however,
that those statements are not correet, it is'not too
much to say, that they are very subject to error.
The accounts are taken by a' person who goes
round to the different engines in the county,
Cornwall, and makes a montlily return of the
work done, and of the coals expended; in doing
which he must depend very muich, or rather alto-
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gether upon the honesty, ag well as the aceurac
-of the man who works the engines. The engir
. at Whealvor, and at Wheal Abraham, are both !
on Mr. Woolf’s principle; the prmc;pal features
which are, 1st, That the steam is first used in
small cylinder at high pressure, and then passed
into a larger cylinder at low pressure, so that it
combines the principles of both high and low pres-
sure engines; 2dly, That the force of the fire acts
principally upon two small tubes, from which the
high pressure steam is passed into the boiler, or
rather in-this case the steam reservoir, by, which
- a greater surface is exposed to the action of the
~fire, and when compared with other high pressure
boilers, greater. security from explosion is certainly
obtained ; and 8dly, That the piston of the cylinder
is formed of metallic segments, with a spring from.
the centre, which is firmly fitted to the surface of
- the cylinder, so as to render packing unnecessary.g{;
- It would be useless to your purpose to go into .
the improvements and objections caused by those .
‘alterations. ‘I believe, that in some respects, they
may be fairly called improvements; but they are:
improvements chiefly upon high pressure engines,
to which it is probable your friends may have ob-:
~ jections; and for the particular situation and pur-
pose. for which they want an engine, 1 would
certainly advise the low pressure engine upon:
Boulton and Watt’s principle in preference to any
other; and when I say ¢ for your particular situa-
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"And the adoptmg of my suggestwm;ﬂf

ymg the czty by aain,; reund the foot of the

glm reservoir, will give a much greater power

y ﬁhpuld it ever be wanted.

"1 consider that the engine now to l;,e crected,
will be periectly sufficient if its ma}ilmum of. power
is such as I have stated; and I think:it ought'net
tobe less. A single engine fifty-four inches diame-
ter will do, and I find that this size may be made

_to suit very well the present engine house without
alteration, supposing the foundations to be suffi-
cient. The boiler house, though its shape is not the

. Iﬂ
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very bést for two bmlers,
teration. The cost for 8
two pumps, boilers, air
‘what about £5000, and
about six bushels .of
~ Your correspondent is cor
lmprw_eﬂts have, of late: years, been made i
the engines and pumps erec!, ed 'in London: an
probably there is no new one’piit up, whlch does
not contain improvements, or additional faﬁﬂlﬁf
_"ﬁét pessessed by its predecessor.

+1 have ordered a proving engine to ‘be made; it
wts, as your correspondent intimates, upon th@'

Jprinciple of Bramah’s Hydraulic Press.
1 The heights of the be

nilding are not marked uponlf
the drawing sent; those will be required to be
known, and the plan and sectiorls had better be:
éMW‘n to sca.le, with the principal dimensior

o R .
e . [

1 am, Gentlemen,

Your most obedient servant;

J. WALKEI

'35 Finsbury Square, London. |

- 25th August, 1818. o f-
To Messrs. A. GLENNIE & SON. |



