WATER PIPES. i
S — ’!:561”3( Sfevcns

It will have been noticed in the foregoing estimates of
cost, that & very large saving is proposed by the introduction
of “Barvr’s Patext InpestRuctmBre WaTsR Prer” as a substi-
tate for cast-iron pipe, being incomparably more durable
{as there is no rust or decay, but continnally growing more
permanent), and far ¢nperior for cleanliness and purify, . .

The undersigned, having devoted much attention to the in-
vestigation of the merits of this pipe, and havieg visited
works at Jersey City, Brooklyn, and Saratoga Springs, where
it has been in service, nnder from eighty to two-hundred feet
pressure for several years, and having at this time charge of
water-works where it is now being laid, have no hesitation in
recommending its use for your city works, and fally concur
in the following testimonials from the intelligent gentlemen
named below.

The Water Commissioners of the city of Boston, in their
report to the Council in 1848, state, that “pipes fermed of
sheet-iron, coated internally with hydraulic cement, have been
recently introdaced ; and they promise to be highly useful
under certain circumstances. When laid in the earth, and in
sitnations exposing them externally to moisture, they are pro-
tected by a covering of hydraulic cement, which, besides
Dreserving the iron against rust, gives an additional strength |
to the pipe.” ' oo

For the benefit of those who have requested information
in regard to this excellent article, we insert the following
testimonialg in relation to its merits:

i




New York, July 10th, 1853.

Messes. Barn axp Srevess

Dear Smes:—Agreeably to your request, I take plessure in making such
<tatements, in relation to your Hydraulic Cement Pipe, as now oceur to me

The fact that pipes were made of riveted wrought iron, coated inside and
outside with cement, had been known to me for some years, hut up to last May
my attention was not directed particularly to them. At that time, [ undertook
to investigate the subject with reference to the adoption of a snitable material
for the water pipes of a large work in which I was inferestea. I confess I was
somewhat prejudiced sgainst your methed, from ita seeming frailty as con-
trasted with castiron; and for that reason, the tests applied werce biore severe
than they otherwise would have been.

On 318t May, I witnessed at the Corporation Yard in this eity, in the pres-
ence of several engineers, a series of experiments on your pipe, ax follows, the
Jata of which I extract from notes made at the time:—< Hydraulic Cement
pipe, made of No. 20 Iron, 11 inches diamater, 7 fect long, riveted st intervals
of 13 inches, with rivets weighing throe pounds per thousand, lined half an
ineh thick with Rosendale cement, was subjected by hydraulie pressure to four-
hundred pounds to the square inch, and remained under this strain for scveral
minutes without exhibiting any signs of weaknesa, The weight on the valve
was then so placed as to bring the pressure to six-hundred pounds per square
ineh, but just as the valve rose to blow off, the pipe burst, tearing away the
rivet holes:” this piecs would probably have borne a static pressure of tive-bun-
dred and fifty pounds per square inch, without injury. Another piece of simi-
lar dimensions, of lighter iron (No. 23.) but riveted st intervals of 1 inch
instead of 1% inches, was then pué in the press, and suecessively subjected to
480, 500, 600, 700, aud 800 pounds per square inch, without sensibly affecting
it: the latter pressure was the limit of the capacity of the press; it was not,
therefore, known what the piece would have burst with.

The amount of pressure which n wrought-iron riveted pips would sustain,
when made of known steck could be ealeulated upon dats aiready well authen-
ticated; but the durability of the pipe when in use, could only be determined
approximately by analogy or experiment. In the lstter part of May last, I
saw at Saratoga Springs the main conduit uncovered, which has been in use
nearly seven years: thisis made of your cement pipe. I broke from the out-
side, & portion of the cement covering, and found the iron uncorroded and ir
appearance similar lo ¢ new stovepipe: this pipe is 6 inches in diameter. A
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specimen from the New Jersey Marshes which had been in use for nearly the
same length #f time, cxhibited the same favorable appearance inside 28 well as
outside.

The difference in the expansion and contraction of the iron and cement, con-
sequent upon changes of temperature, is more or less likely to disconnect them,
if in contaet; but at the depths which it is necessary to put pipes in the ground,
to guard them from frost, any atmospheric changes would scarcely operate—
which, in practies is found to be the case

By your method of working the cement immediately after it is mized, you
avoid altogether the risk of eontraction in hardening. The experiments which
were made for me at your factory, determined this question eonclusively.

As yt;ur pipe compared with csst iron is so much cheaper, and the water
which passca throngh it is less affected than that which passes through iron, I
have no hesitation in recommending it, where properly made and carefully laid,
for all purposes where mains and street-service pipes are wanted

EDWARD W. SERRELL,
CIVIL ENGINEEE.

The following is from the Water Commissioners and Trust-
ces of the village of Saratoga Springs, given in 1849, and
where the same pipe is at this time in use, and as good condi-
tion as at the date of this certificate.

«In answer to the pamerous inquiries in relation to J. Bar & Co.s InDE-
grevcriste WatTer Preg, composed of iron and cement, and in use in our village,
the undersigned, water commissioners, trustees, and late trustees of the village of
Saralogs Springy, take this method of saying that we have perfect confidence in
the utility, goodnes, and dursbility of ssid pipe. The village of Saratog'a
Springs hos some 20,000 feet of this pipe, varying from 6} to 1§ inches in
dismeter, under & head of about 80 feet. It has been 1aid since the fall of 184.6.
Since it was fully c;mpletod, it hss cost comparatively nothing to keep it in
repair ; and slthough some portions are exposed to the frost, it .seems to stand
well the test, and apswer all the purposes for which it was designed and con-
structed. ‘W believe it preferable to iron pipe—is much cheaper and mo're
dursble; snd we wonld not exchange it for any other kind of pipe yet m-

vented, if we could without any additional expense o inconvemence. 'I"he
and where we have had any occasion

water comes through clear and pure; .
r alter the grounds, it appeared to be

to take any part of it up to improve o
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just as sound snd imperishable as the moment it was laid down. This testi-
mony is entirely disinterested, and is now given to aveid the necessity of
answering the many calls upon us for information .on this suhject. We have

Office of the Greerssood Cemetery, April 29, 1852.
Messrs. J. Ball & Co., 1aid in the grounds of this institution, two years

witnessed, and many of us have saperintended, the laying down of the pipe ginec, about 800 feet of 8 inch cement pipe, conveying water, forced by a

in this viliage, and watched its operations since, and are porfectly satisfied steam pump, to an elevation of 110 feet. Tt has proved perfectly satisfactory,

and is in my opinion preferable, for several ressons, to the best of iron pipes.

that we have the best water-pipe ever presented to the public,
Saratogs Springs, Dec., 1849. iaving both kinds in use, I do not hesitate from the experience thus far had,
) G. M. Davidson, R. Gardoer, to express this opinion.
= R. Putpam, Water Com. L P. Hyde, T J. A. PERRY, Comptroller.
[ 9 N.B. Doe, 1. L Perry, [ Trasteos. f‘
R J. D. Briggs, j E 3 .
: S Chapman, ] F In sddition to the above testimonials, we can state that, having had ex-
: J. A. Corey, Late Trust , . fﬁ
5 W. S Aiger, } ’ : perience and personsl knowledge in regard to the excellent qualities and
o William Cook, durability of the sbove pipe, we have no hesitation in recommending it to
| e «I eertify that X was Chief Engineer, having the construction of the sbove the public -
R 5 . . 3
s : work in charge, and fully eoncur in the foregoing sta.tement. N ‘ ) Stare & s, 122 Nassau strect.
o Pec 101 “8 R. OSTRANDER, Civil Engineer. ; Frederick Marquand, per . G. M., Atty.
] 4
‘ ! e i Janes, Beebe & Co.
l! * { IL W. Metcalf, 83 and 85 Centre street.
3 { Norman White, 111 Fulton street.
\ ILLE WATER WORKS. i Johu J. Merritt, %16 Columbia street, Brooklyn. “
. . . . W 1 Pistt & Brother, 20 Maiden Lane. 1
%“or the information ef those mtemsw; in Water Werks, we make the fol- % Geo. Griswold, Soath strect:
lowing statement: : J. & J. W. Meeks, 14, 16 and 18 Vesey street.

In the fall of 1847, J. Ball & Co., of New York, laid of their Indestruatible 2 Wm Gale, 116 Fulton street.
Patent Cement Pipes several miles in this village—ranging from eight to :: J. C. Brown, Builder, 10 Duich street.
3 three inches calibre. The grounds are broken, throogh which the pipes f Wm. Colgate & Co.
- are laid: the head of water ranges from light to 140 fect, giving preat effi- A Thoa C. Smith

e

ciency to our hydrants and works throwghout the villagr. The pipes are per- 0. R Burnhaw, 17 and 19 Broadway.
feetly tight; and we unhesitatingly say that we prefer them to cast iren, and G. B. Hartson, 58 and 60 Vesey street.
are confident that they will be far more durable; and, from close examinatien ! Wm W. Campbell, 77 St. Mark’s Place.
where they have been opened for tapping and branehing, 'we believe then to Lorin Brooks, 240 Broadway.

be traly “indestructible,” besides being clean and pure

ey

Messxs. J. Baur & Co.

Clents.—Articles have sppeared in‘ the Farmer and Mechanic, from Sara-
ents.—.

i ' their
j Water Pipes; I folly endorse
togs and Coboes, on the subject of your oy
opinions. Your ;'ork for my sou’s Water Cure, at South Orangle, im“t::z
sﬁarge amount of four and three-inch pipe, under & head of a't eas e
as the Croton of New York, shows not only certainty and efficieney,

Agenis.—Gro. Kxirtogs, Rockville Manufacturing Company; Atixy Haw-
30xp, New Eogland Company.

J. N. STICENEY.




6

is equally important, perfect purity, Which for medical purposes is all-important,
and should be considered so for drinking and other uses.
Yours, SAMYL MEEKER.
Newark, Jan. 11, 1850.

In addition to the above, we certify that J. Ball & Co. bave inserted pipes
for us, of 10 inch bore and less, since the winter of 1844, and that lnst spriog
we had over 1,000 Ibs. of lead pipe removed, and it place supplied with their
pipe. We folly endorse the opinions expressed in the notices above.

BEACH, BROTHERR,

1850. New York Sun Eatablishment.

Hlaving, for the past three yesrs, laid many of Mesats J. Ball & Co.’s Patent
Cement Pipes, for the Newark Aquedact Co., I prefer thein to any pipe that 1
have used, their cost being one-third less than iron pipe, amd alo being free
from wear and rust, and can most eordially recommend them for all aqueduet
purposes.

SHELDON SMITIL Superintendent.

Xewark, Jan. 14, 1850.

CERTIFICATE OF PRO¥. HORSPORD, HARVARD UNIVERSITY.
Caxnervce, Seret. 28, 1857,

I have examined, somewhat in detail, the pipe manufactured by Ball & Co,,
for conveying and distributing water. I have repeatedly attended upon their
manufactare, and the inspection preparatory to use. I have farther attended
upon the laying down of the pipes, and observed the mode of imbedding in
and coating with cement, the connection of sections of pipe, the piercing
for lateral service pipes, and, I believe, all the various processes by which
the pipes are fitted for mse. [ have witnessed their serviee usder s pressure
of 8 hundred and twenty feet. I have examined varicus specimens that have
been in use for a period of seven years; and, with one reservation, which
is made because I have not had opportunity to examine with rufficient care
this branch of the subject, I am prepared to say:

That with strict fidelity on the part of the workmen and engineer, the
above kind of pipe may be made and laid down so as satisfactorily to fulfill the
general purposes of water distribution.

Where the pipes are liable to displacement or jarring, or sudden shocks, such
g8 are produced by the water-hammer action—when a coek is suddenly elosed
under considerable head—I am not prepared fo say what will be the effect; but
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1 hope, 8t &1 early day, to report upon the result of an egsmination of the
practical working of the pipes under the conditions named.

The advantages of the pipes of Ball & Co. are, that, after a few days of use,
the water 18 transmitted entirely unchanged; the pipes do not oorrt.)de and
so a8 to dimigish the service capacity; the strength increases with age ;

encrust )
ake it possible to introduee water into places where

and the cbespness will m : ‘
of cast-iron pipes would leave it impossible.

the cost
’ Signed,

E. N. BORSFORD,
Rumford Professot, Harvard University.

The pipe manufactared by Ball & 90. is recommendleli
for vour use, not only on aecount of its economy, and the
incr;ased facilities for making the joif}ts, taI.)s, &.c., but .on
account of 18 superiority over cast-iron pipe, .m ‘causm'g:
much less friction to the flow of water,. which ex?er:n
ments have fully shown to be the case, and. its freedonti uz:n
the contingencies to which iron pipes ’are‘ subject, by %Z,ﬁm (;'
filling up with tubercles, formed principally by o2y
ﬂw?;f: 2itz;;-tance of this question will be ‘morerefz-lrlty;
{lgstrated by the following extracts from Van;ue;: S p e
and statements on this point. E. S. Chesbro;lg ,Coc%.i,t o
City Engineer of Boston, in his Report to the

W ater Board, in 1852, remarks, that—

ipes have

“The rapidity with which the interior surfaces of some ofd t:]e I;lpinteregt

“The rapi: . £ o )

become coyfted with fubercles or rush has excxti:d 1}) greczzmseeof i
: beervation; but the .

the subject of rauch 0 . . in different

ood Bee beenf.h gw:'th of these tubercles in Jifferent pipes, and mth]timve
Qifference in the 1arge pipes tha!

places, does not appesr to be clearly understood. ALl the 1278 L3

ir inner surfaces,
ed. have been partially or entirely covered on their inne
S es, varying from 8 half to t

Some with de t WO and 3 half l'xmhes base,
Y
i t&ched ubErcl
' d th ihiek’nm m the middle of from one qlmff’,el‘ to three qual'tel‘ﬁ of
i\'it—h a8 ep or :

—
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an inch; and some entirely, to ap average depth of half an inch, with a rough
coating, a3 if the bases of the tubercles had ¢rowded together. The emaller
pipes sll exhibit some action of this kind, but generally to a lese extent, as
regards thickness, than the larger omes. In one case, however, a fourinch
pipe was found covered to a thickness of about ome inch. This was in that
part of Myrtle street which was formerly called Zone street, where the entrance
to a service pipe was entirely stopped by rust. Wrought-iron pipes fill much
more rapidly than east-iron ones; and in several instances, service pipes made of
that metal have, during the last year, become so obstructed ss to be almost
or quite nseless.

“The Jamaica Aqueduet pipe, which was originelly ten inches in diameter,
has been, in some cases, reduced to eight by tubercles, which, however, gre
different in form from those in the Cochitoats pipes. They appear to lap
over each other in the direction of the current; this is very strikingly the case
at the commencement of the pipe, a8 if their form was owing in some messure
to the mechanical action of the curreat.

“Enowing that this subject has occupied mueh of yonr attention, that you
have consulted articles from various foreign journala that treat upon it, and that
Prof Horsford has it under consideration, no discumion upon the cause or causes
of these tubereles will be attempted here.”

The following extracts are taken from the last aumnnal
report of the “ Cochituate Water Board to the City Council
of Boston,” to show the growing importance of this subject:

“Among the variety of topics noticed in the Report of the Fogineer
which are well deserving the consideration of the City Council, there is
one, in particular, to which we would now eall its attention, which we
consider to be eminently so. We sllude to the effects which are found to
be produced on the inner surface of all the iron mains and pipes, by the
action of the water. The attention of the Water Board was attracted to
the subject, soon after its appointment; for although the pipes had then been
in use leas than three years, those effecis are alresdy quite obvious and
striking, and in fact had besn noticed some time previous 'They have since
then been carefully watched, and the valuable amistance of Professor Hors-
ford has been engaged, for the purpose of ascertsining ss far as is practica-
ble, their origin, their probable progress for the fature, and the means which

?
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might be relied upon, for the purpose of preventing, arresting, or retard-

ing them, and thus obviating the consequences which were likely to be

the result. The two communications of Professor Horsford on the subject,

which we beg leave to annex to this report, have described with so much

minuteness and clearness the present appearance and state of the interior of

the mains and pipes, as doas also the report of the City Engineer, that it

iz rendered entirely unnecesaary for the Board to repest the description,
and they would therefore refer the Council to those communicstions. It is

presumed, also, that the members of the Council are generally acquainted
with those facta

¢ The effects to which we now allude, are the pecaliar changes which
have been produced on the iron itself; and they consist in '

«1. The absorption of the iron in certain places, and the formation in
its stead of a substance resembling plumbago.

«a  The gradual deyelopment of local accretions or tubercles, in the in-
terior of the pipes, by which the flow of water is impeded, and their capa-
city diminished, so that the object for which they were laid becomes im-
perfectly accomplished, and an apprehension is excited that they may be so
far closed up as to be useless hereafler.

“This subject has received but little scientific investigation, till within a
few yesrs, notwithstaoding its very obvious importance, and although the
ovils most bave existed ever since cast iron has been used for such purposes.
it is one, however, of no little importance to the eity, as there is involved
in it the question of the present and futore capacity of all the iron pipes
which have been or are to be laid, at no small expense; and of their conse-
quent sdaptation to the purpose for which they are used, and also of their

ultimate durability. The Water Board have therefore thought ’
/the council somewhat in detail, not
the Water Works of
It of such inquiries

be interesting and useful to lay before
only the presest condition of the pipes belonging to
this eity, in relation to the subject, but also the resu e
a8 they have been able to make into the extent of the ‘sa.me tzvils in o ‘ed
d the efforts which have been made to sscertain their nature &n
origin, and to provide s remedy for them, and the snecess of those efforts. e
«The Sirst notice taken of this subject which we have seen, app;o’: m
the gransactions of the Frendh Academy of Sciences, for the y'ear 1836, o(at ' ‘p .
Rendus, v. 8, p. 181) It is & note by Mr. Vicat on the subject of & coaling

prevent the deselopment of i
ing woter. He states thaf a report printe

places, an

caberoulous acoretions in castiron pipes for conduct-
d at Grenoble, November 22, 18383,

that it would -

'l
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by order of the Municipal Council, called the attention of the public to
the rapid, as well as unforeseen, filling up of the large cast-iron main, of
the Chateax 4" Eau, in that town. The formafiion of numerous tubercles of
bydroxide of iron, began to show itself shortly after the water was let on,
by 8 perceptible though slight diminution of the discharge. The develop-
ment of the aceretions, however, as was proved by many accurate messure-
ments, zoon increased so much, that the supply of the CRateaw, which had
been in 1826 about 1,400 litres (about 370 wine gallons) s minute, was grad-
ually reduced in 1833 to 7720 litres (about 190 wine gallons), showing & loss
of nearly one half A good deal of alarm was excited Ly it, and an attempt
was immediately made, by eminent chkemists, to ascertain the cause, and rec-
oncile the phenomenon with various theories. A commission, consisting of
engineers and others, was also appointed, which discussed, at Grewoble, the
means of destroyiog this kind of ferruginous vegetation (as it is cslled in
the report), or of arresting its progress. In the meantime nrew measurements
indicated, that in lcss than five years the pipes weuld probably be so olstructed
that the water weuld cease to flow through them. Two members of the Com-

mission, Mesars. Guemard and Vicat, Engineers in chief, being persuaded

that the tubercles were formed at the expense of the castings, applied them-

selves to the discovery of some coating which would be, nt the same time,

cheap, indestructible, and capable of preventing oxydation. After twe yesrs

of experiments, they considered it susficiently proved, that hydraulic cement

is of all compositions combining facility of application and cheapnesy that

which adhercs the best to the casting, is the most indestructible, and pre-
vents most effectually all oxydation and comsequent formation of the tu-
bereles.”

“In 1837 the subject attracted the attention of the Britisk Asrociation for the
Advancement of Science ; and under its suspices a very elaborate investigation of
the action of air and water, whether fresh or salt, elear or foul, and at various
temperatures, upen cast iron, wrought iron, and steel, was made by Mr. Robert
Mallet. Mr. Mallet commenced in 1838, and continued until the year 1843, s
very complete course of ex;;eriments on the subject.”

“Jn his first Report, which i3 devoted to the consideration of the then
existing state of chemical knowledge of the subject at large, he remarks, that
notwithstanding the innumerable uses to which iron had been applied, for the

purpose of supplying the social wants of man, during the preceding half-
century, yet our information on the subject of ite durability, and the causes
likely to impair or promote it, was searcely more advanced than it had been

o
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twenty years previously ; and that while the chemist was not precisely informed
ns the changes which air and water produce on it, the engineer was without
dsta to determine what limits the corroding action sets to its durability. Nor
was it known with certainty, what propertiesshould be chosen, in wrought or
cast iron: that its corrosion might be the least possible nuder given circum-
stancex Nveither was our sctual lmowledge more advanced as to the variable
effects of corrosive sction, on the game iron, of different waters, such as are
commonly met with, containiag their usual mineral ingredients in solution.”

“ The investigatien was, therefore, undertaken for the purpose of throwing
light on these tepics ; and there was of course involved in it a great extent
of inquiry into the durability of the metsl, the forces which were likely to
impair it, the mode in which these forces would act, what would be their

resalts, and the means of arresting their progress

“The Doard can inerely state some of the general laws, regulating the

action of fresh water on iron pipes, which Mr. Mallet considers as previously

known, or ¢stablished or confirmed by his experiments.

« Jie found that any sort of irom, casl or wrought, corrodes when exposed

to the action of waler holding air in combination, in one or other or some

cornbination of the following forms, viz.: 1. Uniformly, or when the whole

curface of the iron is covered uniformly with s coat of rust. requiring to be
scraped off, ani leaving a smooth, red sarface after it’ 2 Uniformly with
as before uniformly corroded, is found in some

plumbago, whete the surface, :
icbald surface of red

places coverad with plumbagenous matter, leaving 8 p
ond blsck after it. S Zocally, or only rusted in some places, and fr«'ae
from rust in others. 4. Locally pilted, where the surface is left as 1o

the last cosw, but the metal is found unequally removed to a greater or

less depth. 5. Zuberewlar, when the whole of the rust which has talen

pecimen has been transferred to one or more

place at ¢vrry point of the s -
and has there fermed large projectins

particular points of its surfsce,

tubercles leaving the rest bare” ‘ .

¢ Fyesh waler may hold so moch combined air (not to sp.ea. of car-
than sea waier. Carbon, 8s it is known,
m, snd as combined

of the former; the

bonic acid), as lo acl wmore rapidly
existe in iron as diffused graphite in s crystalline for
carbon : the dark grey and softer iroos contpin more
lighter and harder irons’more of the latter.”

“ The rate of corrosion is 8 decressing one,
and rost frst formed has been removed. When,
mains untouched, the rate is much more nearly uniform,

at least when the plumbago
however, this cosating re-
and is nearly pro-




portional to the time of reiction, in given conditions In some cases even
. where the costing had been removed, an increment in the rate had taken
place. And if is observable that this almost uniformly occurred in those
specimens which hed the smallest amount of corrosion at their first immer.
sion. Thus there was a tendency to a greater equality in the index of
corrosion in all the varieles of iron at the second than the first immersion.”

“The size, and perhaps the form, of iron casting, forms one element in the
rate of its corroaion in water, Because the thimner castings having cooled much
faster and more irregularly than the thicker, are much less homogeneous, and
contain veins and patches harder than the rest of their substance: hence the
formstion of voltaic couples and accelerated corrosion.

“He estimates that from three-tenths to four-tenths of an inck in depth, of
cast iron one inch thick, and about giz-tenths of an inch of swrought irom, swill be
destroyed in a century, in clear water.”

“ As to the nature and origin of the peculiar change which takes place in the
conversion of part of the metal into an entirely different substance, but little
information, beyond what was aiready known, can be obtained from these
reports. It is.stated in the introductory one, before the result of the experi-
ments was sscertained, as a fact first observed by Dr. Prisstly, that cast iron
being immersed in ses water for s length of time, has its metsl wholly removed,
and becomes changed into a substance analogous to plumbago, mixed with oxide
of iros, which frequently, though not invariably, possessss the property of
heating and inflaming spontaneously, on exposure to air; but that it is yet by no
means clear how it is produced, what is its preeise composition, snd to what is
owing its rise of temperature on exposure to air; that malleable iron, under
circumstances but little understood, is also subject to this change; and also, from
various etatements of others, it would seem that both malleable and cast iron
are affected in the same way, when immersed in water holding in solution
alkaline or earthy salts or acids.

“ The subscquent experiments throw no new light on the eause and natuore of
this singular phenomenon. They show, however, that the same cffect is pro-
duced by the action of air and fresh water ; and this is too well corroborated by our
own experience.”

“ The important problem of preventing the corrosive action of the water, by
coating the interior surface of the pipe, was a pringipal object of Mr. Mallet's
experiments,”

“The various results of Mr. Mallet's experiments are exhibited in a full
series of tables, which present to the engineer, as he thinks, “sufficient data to

i
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enable him to predi;t the term of durability, snd allow for the loss by COLTosion
of iron in all conditions, when entering into bis structures’
«The last information to which we ahall refer on.this eubject, is contained in
s paper on Tubercles in Iron Pipes, by M. Gaudin, Engineer of Bridges and
Roads, published in the Annales des Pontz et Chaussées, for November and
December, 1851, He states that the iron conduit at Cherbourg, coustructed
between the years 1836 and 1838, of white casting, nearly 1} miles long, had
become everywhere costed with tobercles, which in some places had an
elevation of from 1.575 to 1.968 inches, %o that the orifice of the pipe, which was
chen laid about T inches in diamcter, had been veduced to less than‘or'w-third its
original scction. The consequence of the diminution of the orifice, J'mﬂed to the
enormous loxs of head occasioned by the additional friction, had deprived many of
the work-ahops at thr end of the conduit of a supply, prevented t]uz ‘sizmda‘fmoous
playing of thr fountains, and made the supply,of the grand reservoir impossible, or
my"f’;‘:xb:;ubcrcles were very broad at their base, and very strongly sdhering to
{be surfsce of the pipe, and could not be removed, except by heating the pipe.to
o red heat, or by a forcible action of an instrament. They Wel"? of & greenish
brown color, snd testaceous structure, and on exposure to the air, a:ssnmed t.he
color #f vellow ochre, s sure sign of the oxydation of part of the iron Wh.lch.
entered ;ntn their enmposition. Their density was almost 3.362. A chemieal
analysis gave the followiug resolts :—
«Peroxyd of iron, 98 to 98
tGilex and Alumine (argel) 4 to
“ @hlorid of Sodium—iraees

«Sy]phate of Iron—traces

*They were, therefore, almost entirely free from (at least ss far as regards

the iron which they contained) the elementary matters contained in the water

mn BO&Q 10N—GN ndtfd, th were not dtﬂvcd rom substance w]uck it could hold
f i ]
A3 d, t (y

i lor,
in solution. The water was free from color, - ‘
gravity nearly that of pure water. It showed on anslysis by chemical tests,

« A very somall quaatity of carbonic acid.
« A gmall quantity of caleareous earth.
«A small quentity of sulphate of sods
“ A positive quantity of chlorid of eods.
«Little or none of the metallic salts

= And little or no iron.
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“ A more recent analysis of the water, taken before its passage through the
conduit, showed its density to be scarcely different from diatilled water; to
reigents it only showed chlorids, and those, chlorids of sodium; there was
no trace of lime, nor sulphates, nor iron.

« He considered it certain, that the ironin the tubercles was to be attribated,
exclusively, to an alteration whickh kad taken place in the pipes thrmaclves, no
snatter what the casting might be, whether white or gray.  And as, notwithstanding
this alteration, there could not be seen in the pipe, even with s glass, after
it had been well rubbed, any difference between its texture and that of new
casting, he concludes, that tho deterioration must have taken place over the
whole surface indiseriminately, in the same way.”

“In reference to the obtaining some remedy for the evil, he observes, that
waters the most pure and most proper for the ordinary necessities of life, afford
no exemption, since it appears invariable, that the tubercles are in an especizl
manner developed by the presence of very small quantities of éca salt, which
almost sll waters contain. And that clhewista and engineers have therefore
retommended the forcing of linsced oil by great pressure into the metal,
and also coatings of mostars and hydraulic cements and bituminous coverings”

*The foregoing statcment contains a very hrief analvsis of the investigations
which have been made, in other places of the nature, origis, and raede of
remedying the evils now under consideration, s« far as they have eome to our
knowledge. We annex to it the able and interesting communications of Pro-
fessor Horsford, and refer to the report of the City Engineer, to show the ex-
tent of our own experience in relatien to them. It has beea hoped that by
bringing to the notice of the Couuncil all the facts which we have been able to
accwnulate, and offering even an imperfeet sketeh of the researches hitherto
made on the subject, we might enlist the attention not only of those who are
similarly interested with ourselves, but also of men of science, and of those
who are engagedin the produetion of the metal itself, or in the great variety
of manufactures and constructions in which iron is employed. And thaty if
this object conld be effected, it might be the means of ascertaining hercafter some
mode, cither of preventing the evil in its origin by improvements in the
castings; or, of srresting or retarding its further progress, by the interrention
of some preparation for covering and protecting the surfuer ; or, of oblaining a
temporary remedy by providing 8 mode of removisg the obstructions ss they
from time to time appear.

“TUndoubtedly the most important change which takes place on the inner
surface of the pipes, as far as relates to any immediste results, is the production

-l
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of the accretions. The formation of plumbago or something like it, in the
place of the iron which has been absorbed, does not, indeed, protect the metal
beneath it, and the action continues, perhaps even with s slightly accelerated
force; but, accerding to the French and English authorities, its progress is so
slow that many years must elapse before any serious consequences from it
alone, would be likely to happen. It is probable that the only way to prevent
this action, will be found in cosating the surface with some composition which
will shicld it.”

- But with regard to the acerctions, their growth has been more rapzd and im-
portant, so muck s0 that our 36 inch and 30 inck mains have become already,
in consrquence of the actual diminution of their arew and also of the additional
Sriction whick has heen eccasioned, scarcely superior in capacity to those of 34
and 28 isnches having a clean surface; and we have had sufficient experience on
the subject to convines us of the impolicy of making use of wrought-ivon service
pipes al all, or of caat-iron ones of less than 4 inches in diameter.”

“ CanprOE, Jax. 14,1852,

“ Taos, Wersore, Esq.
© President of the Cochituate Water Board.

« Dran ¥a—In reply to your favor of the 5th instant, in relation to the
arerotions in the Cochituste iron maing, I have to regret that my investiga-
tions thus far have thrown but little light upon the question of most import-
ance s to wit, How far will these accretions extend?

A briof statement of the present condition of the pipes will show the
besring of this inquiry.

« At the two points near Dover street, where one of the main iron pipes
was taken up for repairs in the last sutamn, there were found upon the in-
terior surface of the pipe, nodules varying from half an inch lo three inches in
digmeter, ot the base, and having o height of from one quarter to & little more

thin half an inch. Some of them were of a reddish, others of & dirty yellow

colur, snd those of each color invarisbly in a group by themselves. ~They

entrie structure within, and rested in many cases upon slightly

elevated pertions of the sorface of the pipe. These elevated portions were
dules, were of a.dark brown

co-extensive with the inferior surface of the no '
fnife.

d at once to powder upon being seratched with a k
ee from acere-

presented cone

¢olor, and erumble

«Portions of the surface of some sections of pipe were quite fr
in others most were

tions. In some aress, the sccretions were all small;
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large. Zhere scemed to be no tendercy among them to gather upon the bottom

rather than upon the top and sides.  * * * . o

“ The suggestion that the accretions might be due to the growth of some
kind of vegetation in which were lodged particles of the ochrecus mstter in
euspension in smail quantity in the Cochituate water, and which gives to it
its occasionsal faint wine celor, which is found on the bottom of the tunnel,

and which aceurnulates in the filters—uwas not sustained by microscopic examin-
» - - * » * ~ »

ation.

“There sre ressons for believing the slight eclevations of surface observed
immediately beneath the accretions, to be due to changes in the texture of
the iron arising from the growth of the acerction, and not to an original
irvegularily of the casting; and further for believing that the accretions are
indebted for their irom to the surface upon which they reat, and not at all, or but
very slightly, to the water which flows over them.

“I have wrought-iron pipes of 1 1-2 inchea calibre, vhich are eoated with
aceretions interiorly, and which in 12 monthe hace been caten through, frmﬁ
within outward, by the circulation ef cold Cochituate water. I have othera of
the game diameter, which in 3 montha have been calen throwak by the circulation
of hot Cochiluate water.

“I have another pipe, 1 inch in diawmeter, which in 12 months wan 00 nearly
clossd by accretions threwghout its ealire leagth, that il was removed breanse it
ceased Lo serve waler.”

“The solicitude lics in two directions In the first place, the accretions
diminish the serving capacity. Taking the present average thickness of the
incrustation at 3.8 of an inch, the serving capacity of a pipe 38 inches in
diameter is redoced by the smount of an aren of 42 5% wjuare inches, which

_ is equal to & cylindrical pipe 7.3 inches in diameter. If we conceive the

aceretion to go uniformly forward at this rate of 14 1.8 square inmches per
anpum, it would become n matter of immediate graee comrideration. In the
second place: the acerctions are formed at the expesise of the iron upen whick
they rest.  With their increased thickness veill come, at a remote prriod, diniinisked
sirergth of lhe iron.
* - * - » . *
1 am, vory respectiully,
Your obedient servant,
“E X. HORSFORD.”






