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{ l‘, The American Water and Gas Pipe Company of Jersey
' \\ OFFICERS- City, New Jersey, Manufacturers of the above-mentionéd
| Pipe, and Contractors for the Water Supply of Cities and Vil- -
§ JOHN R. HALLADAY, .+« = = = * - ' 0 rfm;f;i lages, beg 1(?zwe to SL}blr}lt the followmg for the notice of suth
GARWOOD FERRIS, - - - SECRETARY AND TREA - | as feel an interest in improvements in any branch of manu-
\ facture, and for the information of parties desiring to constrict
} ". or extend Water Works.
\

\

IMPERISI—IABLE PIPE FOR SUPPLYING PURL

WATER TO CITIES AND VILLAGES.
fncarporated under the General Manufnoturing Lavs of the State of New Jorsey.

| Those who have any practical knowledge of the older Water
“Works are aware of the difficulty under which all those using
cast-von pipes labor in the rapid oxydation to which they dre
subject, by which, in the course of a few years, the formation|of
| accretions on the inside of the pipes greatly reduces the
| capacity, imcrewses the Sfrictional resistance (consequen
| diminishing the discharge) and dascolors the water.
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This has come to be & crying evil in tho water works of this
country and in Furope, and recourse has been had to various
expedients to rvemove the difficalty. Practical and scientific
men have experimented, and pipes have been coated with
various preparations, but few have met with any reasonable §
guccess. Lhe process of coating cast-iron pipes that seems to
promise the best result is that of Dr. Smith’s, of dipping the
sipes, while hot, in o bath of coal tar. Many of the foundries .
of this country are using this process, but this, even, i only a

palliative, not & preventive.

To remedy this difficulty was fhe object of the ‘Wrouey §

Iron aND CEMENT Prre.

TISINIT 10 NOLLOHS "TVNIAOLIONOT

e
o]
P

A shell of wrought iron, of strength comménsurate with the ¢
pressure, 1s lined with hydraulic cement, and, when laid in the

ground, is bedded and completely covered with the same ma-
terial. The ivon vesists the pressure, and the cement protects
the iron from oxydation Dy completely insulating the iron
from contact with the air. The cement grows harder with

age, and thus is furnished a pipe which, while it delivers water

10 the consumer Gs pure as b the fountain head, is absolutely

indestructible.
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oved the value of

The experience of over thirty years has pr
w extensively

Wrought Iron and Cement Pipe, and it is no
used by water works throughout the country.

strength for any desired pressure
d that it is not liable to the greaty
etains its original size, increases

and furnishes water free from

That it possesses sufficient
of water, that it is durable, an
objection to cast-iron pipe, but T
in strength and value with age,
discoloration, are facts which experience has demonstrated. In

the improvements which this Cowpany has introduced it has|
been the aim, by the use of more mechanical methods and
improved tools and machinery, to vender the pipe more per-|
fect, and thereby to enhance the value of that which has been5|

proved by experience to be intrinsically good. .
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We are confident that & careful examination of the processes
by which we work will show the value of these improve jents,
and we invite the attention of those desiring to build or extend
water works. Besides the advantages above enumerated, this
pipe can be furnished and laid about 15 per cent. cheaper, than
cast-iron pipe. 'The pipes are in all cases laid and gnaranteed
by the Company, and prices will be furneished on application.

The patented improvements introduced by this Company
are as follows :(—

1st. In the method of lining the ivon shells with cement.

9d. In the form of joint.

¢

33, In the mode of tapping.

IMPROVED METHOD OF LINING.

By the old mode the cement lining is applied to the wrought
iron shell by means of a cone with a short cylindrical follower,
the cylindrical end being of the size of the interior bore bf the
pipe. The cone, attached to a rope, is passed down throujgh the
shell as it stands on end, cement mortar is thrown in the pipe,
and the cone, point forward, is drawn from the bottom to the
top, in its passage displacir ; the cement and pressing it gainst
the side of the pipe. The cone is guided by thin spurs of
gheet iron, which project from it, and run in contact with the
metal ghell. These spurs necessarily cut through the cement,
but it is presumed the channels thus formed are closed by the
passage of the cone. After the cone has passed through, there
is, of course, nothing but its own power of cohesion and ad-
hesion to cause the cement to retain its position. It will readily
be seen that a thin body of cement, seven feet in height, and
of the consistency of ordinary brick mortar, must necessarily
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settle toward the bottom end of the pipe, so that the lower end
of the bore will be redunced in diameter by the bulging inward
of the cement, while the upper part of the bore will be cor-
respondingly enlarged. The surplus cement may be scraped
out and the deficiency supplied when the pipe is sufficiently
hard to handle, and this is what has to be done with every pipe
lined by the above method, where an approzimats nniformity
of bore is accomplished.

By the patented process of the American Water and Gas
Pipe Company the shells are lined by forcing them, when filled
with the requisite quantity of cement, down and avound cast-
iron coves, longer than the shells, and lathe-turned to the exact
diameter of the required pipes. Attached to both ends of the
shells are appropriate devices, through which the core must
pass, and by which it is absolutely centred, rendering certain a

perfectly even distribution of the lining on all sides of the

core. The quantity of cement used is somewhat in excess of
that actually required to line the pipe, and the swrplus is forced
to pass through a small aperture in the cap covering the top of
the pipe. The power required to accomplish this, thoroughly
fills the entire space between the shell and the core with a com-
pact body of cement. The pipe is left in this position on the
core until the cement has havdened to such an extent that
when the pipe is drawn off no movement of the lining can
take place. By this improvement is obtained a pipe of smooth
widerior surface, uniform diameter of bore, and one which
requires no hand patching, for the pipes leave the core with

shoulders and ends as perfectly finished as if cast i o
mould.

IMPROVED FORM OF JOINT.

Before our patented joint, that important portion of the pipe,
was formed as follows: The shells were made of like diameter
at each end, the ends were butted together, a loose sheet iron
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sleeve was placed around theljunction, and the space between
the sleeve and the shell filled with cement.

sleeve in & wrong position, so that the junction would|not
be properly protected, and even when properly placed, cach
joint so formed would be, in fact, two joints, one on each gide
of the sleeve, which needlessly added to the possibilit} of
leakage.

The least cavelessness of the workman might place Ifhis

By our patents a regular hub and socket-joint is forthed.
Our iron shells are made slightly tapering, and in the pr&cess
of lining four to five inches of the larger ends are left lfree
from cement. The smaller ends are of such a size that {hey
enter the larger ends of the mext pipes to the depth whidh is
free from lining, leaving an annular space of that dépth
between the two shells, which, to complete the joint, is fllled
with cement. As the pipe in which the joint is made is firmly
bedded and cannot move, the cement for the joint can be
driven and caulked with some force; so as to afford a certa,lhlty
that the space is thoroughly filled. By a simple method, wWhen

laying, the pipes are centered so that a continuous and uniform

bore is maintained. It will be observed that the chancés of
leakage are reduced one-half as compared with the old s‘tyle,
even of there were no certainty of making a more perfect
Joint, for the water can escape un but one direction ;| we
think, besides, we have a stiffer jount.

MODE OF TAPPING.

The old style consisted in cutting off the cement cove{'ing,
brightening the swface of the iron, and soldering fast the
stop-cock ; then, with a drill inserted through the Water-wiy of
the cock, boring through the cement and iron of the i)ipe.
The objections to this were the danger of the solder becoling
detached from the iron, or the oxydation of the iron b)lr the
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use of acids in soldering, and the uncertainty of always
crilling a round hole throngh the cement lining, in which case
the cement lining might be broken off, leaving a part of the
iron around the connection exposed and liable to oxydation
and leakage.

By our patents a composition tube or nipple is inserted in
the sheet-iron shell before it is lined. This tube has a flange
on the inside which projects nearly to the surface of the cement
when the pipe is lined. Tt is held in position by a lock-nut on
the outside of the pipe, screwed firmly against the iron. This
tube extends above the top of the nut, with a screw-thread cut
the whole length, by which the stop-cock is attached. The
tube is filled with cement when the pipe is lined, and the whole
operation of tapping consists in screwing the stop-cock fast and
boring out the cement plug. In this way neither the cement
covering the pipe, nor the lining, is disturbed 5 the connection
w8 made without solder, and at much less cost, and i less
time than by the old method.

Having endeavored to explain the patented improvements
introduced by our Company, we would invite your attention to
a few reports and extracts, from engineers and others, who
have had an opportunity of comparing the Wronght Iron and
Cement Pipes with cast iron ones, and to certificates from
parties who have used the pipe with our improvements,

The following is from the Water Trustees and Com-
missioners of the village of Saratoga Springs, N. Y. :—

“In answer to the numerous inguiries in relation to Inde-
structible Water Pipe, composed of Iron and Cement, and in use
in our village, the undersigned Water Commissioners, Trustees
and late Trustees of the village of Saratoga Springs, take this
method of saying that we have perfect confidence in the utility,
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goodness and durability of said pipe. The viH.age.of Saratt.)ga‘
Springs has some twenty thousand feet of this pipe, varying
from six and a half to one and a half inches in diameter, nnder
a head of ahout eighty feet. 1t has heen laid since the Fall of
1846. Since it was first fully completed it has cost nothing,
comparatively, to keep it in repair, and, although some por-
tions are exposed to the frost, it seems to stand the test well,
and answer all the purposes for which it was designed z}nd con-
gtructed.  We Delieve it preferable to iron pipe; is much
cheaper and more durable ; and we would not exchfauge it for
any other kind of pipe yet invented, if we could without any
additional expense or inconvenience.

“ The water comes through clemr and pure, and where we
have had any occasion to take any part of it up to in'Jprove: or
alter the grounds, it appeared to be just as sound and imperish-
able as the moment when it was laid down.

“ SaraToaA SrriNes, Deceuiber, 1849.

 Signed,

S. CHAPMAN, ) R. GARDNER,
J. A. COREY, Late . P HAYD}E, Trus-
W. 8. ALGER, Trusters.  J. L. PERRY, tees.

WILLIAM COOXK, J. D. BRIGGS,

@ M. DAVIDSON,
R. PUTNAM.
N. B. DOE,

Water Commassioners.”

«T certify that I was Chief Engineer of the above work in
charge, and fully concar in the foregoing statement.

“ Signed,
«8. R. OSTRANDER,

“ Qivil Engineer.’

e




10 IMPERISHABLE PIPE TOR SUPPLYING

(The foregoing is published by us as coming from the first
place of any size where Wrought Iron and Cement Pipe was
nsed, and the latest reports of engineers and others upon its
condition confirm our claim that the style of pipe is smperish-
able. Tt was constructed before our patents, and, of course,
without our improvements.)

The following is an extract from the report of W. S. Whit-
well, Esq. (formerly Chief Engineer of the Cochituate Water
Works, Boston, Mass., and also former Chief Engineer of the
Jersey City Water Works, New Jersey), to the Board of Water
Commissioners of Plymouth :—

“ The next question was the kind of pipe to be used. Two
kinds of pipe were proposed: the Cast Iron Pipe and the Iron
and Cement Pipe; with the latter I had been acquainted
several years, and from its cleanliness, cheapness and durability
1 was much inclined to advise its adoption without any qualifi-
cation. As a precautionary measure I proposed that a Com-
mittee of your Board should visit where these pipes had been
in use, to learn if any objections existed, and if they had an-
swered the expectations that had been formed of them. Your
Committee retwrned so well satisfied that they were adopted
without further hesitation.

“ The great objection to the iron pipe is found in the rapid
merustation which takes place on the inside of the pipe, and
very soon seriously diminishes its capacity ; this becomes a
matter of much more consequence with the small pipes than
with the large sizes, and, while in a thirty-inch pipe the dimi-
nution of capacity would scarcely be perceptible for seven or
eight years, in a pipe of ten inches diameter the incrustations
of four years would probably reduce the capacity one-fifth.
The Iron -and Cement Pipe is free from this objection ; the
bore remains always of the same diameter, always clean, and
becomes harder and more durable by age. With proper care
in selecting the best quality of cement in the mannfacture of
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the pipes, and making the joints, I consider this as the best
water pipe now in use for the supply of towns and villages.

“The Board have reason to he satisfled with the decision
they have made, as they have materially decreased the cust of
the work by the use of this pipe.

“ Respecttully submitted,

S WS WITTTWELL.

Consulting Engineer.
* Bogrow, February, 18567

E Frtract from the Report of the Water Commissioners of
i Plymouth. Mass., for 1336:

: « The most important cuestion to he decided by the Com-
é g missioners was the kind of pipes through which the water
k should be conveved. The largest experience in this eountry,
: as well as in Europe, pointed to cast iron as the principal
i material nsed in the construction of water pipes. DBut the
i experience of the last few vears has shown that where water
approximates in any considerable degree to purity, the iron

4;1; pipes through which it has heen conveyed h'mTe become c.oated
| o8 with rust and tubercles, in some cases diminishing the size of
ft the pipes as much as fifty per cent.; and the iron coupling
I nsed for connecting the wooden logs of the old aqueiuet in
this town in some instances were found to have heen dimin-
I ished in their capacity for conveying water more than sevensy- -
: ; five per cent. by the accumulation of these tubercles. The re-
i portof a Comnittee of the Town, in 1854, having presented some

important evidence relative to the use of an article called ‘In-
destructible Cement Pipe,’ the Commissioners decided to test
that evidence by inquiries in places where this pipe had heen
introduced, the result of which was so entirely corroborative
of the facts presented by the Committee of 1854, that an
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adoption of this pipe was decided upon, and a contract was
made by which nearly eleven (11) miles of main and dis-
tributing pipes have been put down, besides corresponding
amount of service pipe of the same material.

3 5 r, T e i A

across the tube, reducing its vertical height to two and one-
eighth inches, where the wpper tubercles occur.

The exterior coating of cement of the wroug}lt iron pipe L
find very solid, requiring considerable effort with a hammer

AP B T SR FUIN T}
e

*“ And so far as we can form an estimate of the value of this

- Ll

>

claim for it, sndestructible.
“ Prymourm, Mavch 1, 1856."

Evemveer’s Orrics, Nassav Wit Comrany,
355 Fulton Street, Brooklyn, March 25, 1857,

Sir:—1 have examined, at your request, a specimen of
wrought iron and cement pipe of three inches bore, and one of
cast iron pipe of three inches bore, the former laid in 1845, and
the latter in 1849. The inspection was made on the ground,
March 20, with the pipe just taken from the trench, and sulb-
sequently with the specimens in this office.

The exterior of the cast iron pipe, except at the joint, which
Is mnch corroded, is in very good condition. The entire in-
terior is coated with tubercles, in some cases eeparate, hut gen-
erally in groups, varying from a quarter-inch depth on the
upper side of the tube, to five-eighths inch in the lower. A
large proportion of those on the lower side extend horizontally

= ey
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% and cold chisel to remove it from the iron tube. The llinulnlg
. . , , \ L | ; i rough the
pipe by our experience thus far, it has been in the highest i“t«f: has also set very comp:w:tly, s0 that in cutm}g‘ t].us1 gedrres
degree satisfactory. ig pipe with the chisel very little is brok(?n away from the % g :
g ) ' :;‘ of the cut. There is a slight discoloration on the }qwer side 0
: j| “The water has been 'ﬂowing thl'ough & considerable portion ;‘ the interior, owing to the sedimentary depos1t of its contents,
f! of the pipes since the I5th of August, and appears to flow with B but the entire interior is as perfect in form and smoothness as
. perfetit purilty ;m]d free]dom. Wliere occasfions 1hnve been pre- when first laid down.
: sented for disturbing the pipe, it has been found in a condition &
= oo - : ialy 3 s renty-two
to warrant the belief that it will be what the manufacturers I Examining the iron (which is about twenty to twenty
i

wire gauge), especially with regard to the joints, rivgts an‘d
sleeves, I find no traces of oxydation whatever, the iron in

] reral parts vetaining its freshness of color and ])erf'ec-

(The extensions of distribution pipe required at Plymouth | _ zﬁfeo;e‘fgﬁ z: li-tfb 11:\\'1)' 1a,ig(1, At the time of 1ay'ing the pipe

| e TR A, e fumished by this Compuy.) ir a piece of twine, not quite one-sixteenth inch thick m‘Jd two

| ‘: feet long, was imbedded in the cement, 1'the preserva.t]llvi t1111-

i R b fluence of which is singularly i]lustrate;l 1‘1‘17111;11113 tfee;ctzg ‘i‘:ithl:
: L: twelve pounds.

This examination simply - onfirms, by its c.llear al.ld formb‘lei
testimony, a conclusion at which T arrived on this 51‘1b_] ec‘t s;v:lll ?S
years ago, having taken pains to. study the cll?llﬂcteilio o
pipe since it fivst attracted my notice f}t 'Alha_ny in 13 (. thue; s
iron pipe is objectionable, in my opinion, i1'01'n~ 1{:5 ct;s Saess
and ﬁreight, its losses of length at tlhe joints, its d }sco]on-\.;
of the water by oxydes, its redunction of avea by tubercles,
and the diﬁicullby of making aud kfepz'nl(./ tight and s.'tl'oni
joints—points in which the superiority of the other pipe is
clearly demenstrated.

Very respectfully yours,
SAMUEL McELROY,
Assistant FEngineer Brooklyn Water Works.
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Orry CLERE'S Orrion, '
Crry or Hupsow, N. J., July 6, 1868. %

American Water and Gas Pipe Co., Jersey City, V. J. :—

GestrEMEN :—In response to your inquiry as to your pipe, I

would say that we have tried the old patent, and have well
tried yoms. I am perfectly satisfied with yowrs in every re-

spect, and have yet to find the first break or ruptwre in your
pipe. The ]omts, generally the weakest part of the plpe, are,
if anything, in your pipe, the strongest.. Indeed, in my
opinion, it is sufficient to say that I find no fault in them.
They are all they claim to be, and that under a pressure of

about one hundl ed and twenty feet at almost an angle of forty- - -

five degrees.
CHARLES J. ROE, City Clerk,
In charge of the Water Department, City of Hudson, V. J.

Ewtracs from a letter of Hon. E. M. Madden, June 9, 1888,
at that time President of the Board of Water Commis-
sioners, Middletown, New Fork.

“We investigated the subject of supplying our town with
water, fully, and also looked carefully at the kinds of pipe
nsed, and concluded to give the contract to Mr. Ialladay and
his associates, who constructed our works to our entire satisfac-
tion in every particular. Mr. Halladay and those connected
with him are gentlemen of great force of character, emergy
and responsibility, and finished our works in the best manner,
and within the contract time, notwithstanding a very wet
season, which interfered greatly with their operations. Had
we another contract of the same kind, we should not look any
further for a company with whom to contract for the con-

struction of the same, or for a kind of plpe of which to con-
struct it.”
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Orrice oF WATER CoMMISSIONERS, }
MmpLerown, Oraner County, N. Y., April 14, 1870.

Garwood Ferris, Esq., Secy and Treas. American W. &
G P. Co.:—

DrAr S : Inreply to your inguiries in regard to the Knigst-
Barey Parent Wrovent Iron AND Cement Water PIPES,
laid by your Company in this village for the Middletown Water
Works, we have to say that since the pipes were laid, in {he
Summer of 1867, to the plesent time, through our line of sotne
gix and a half miles of pipe, at many points under the prxes-
sure of nearly two hundred feet, there has been no bm'stiuﬂ of
pipes, and no leakage except in occasional and trifling instandes.
And though at the first, faith in their sufficiency for such a
pressure was very weak, to-day we believe no better pipes for
the purpose are made.

Yours truly,
UZAL T. HAYES, } Wator

JOHN L. BONNELL, Commissioners

WM. W. REEVE,

Srare HoMm®oPATHIO ABYLUM FQR THE INSANE,
Mmprerown, N. Y., J. amﬁry 22, 1872,

Garwood Herris, Secretary .

Dear Sir:—It gives me pleasure to add my testimony in
behalf of the “ Wrought Iron and Cement Water Pipe.” | I
would call it stone water pipe. That laid by your Company
for the Asylum, in July last, has answered our fullest expect-
ations, and while for u¢ and for the people of Middleton
(where it has been Iaid and in use for some five years) it has
proved strong enough for all practical purposes, viz.: to sus-
tain a head of from 150 to 200 feet, we have pure water, un-
contaminated by iron or lead poisons. The wrought iron
shells being lined with and enveloped in stone (artificial), your
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pipe must be the most durable of water conductors, while it is
also free from any soluble elements which might render the
water impnre. Enough, I am sure, to commend it to every
rational mind that has given this subject the Jeast thought.

Respectfully yours,

Dr. GEO. F. FOOTE,
Medical Superintendent.

Orrice or St. Pavr, Warer Conpany,
St. Pavr, Minn., March 1, 1870.

G. Ferris, Esq., Sec. and Treas. of Am. W. & G. P. Co. .

Dzar Sm:—The “ Wrought Iron and Cement Pipe” laid
by your Company the last season—being about ten miles of
the different sizes, from sixteen-inch to fowr-inch bore—has so
far exceeded owr expectations. Only one joint was found to
leak in the entire length when tested, and but one joint has
leaked since the water works were in operation. We could
not have expected so favorable a result in cast iron pipe.
Were it possible, we would not exchange it evenly for cast iron
pipe. We are satisfied that the water will be purer than when
conducted in any other kind of pipe, while .service pipes can
be connected more readily and cheaply.

Yours respectfully,

JAMES GILFILLAN,
President of St. Panl Water Company.

Orrion or Warer Commissionzes, '
Bwenasreron, N. Y., March, 1870.

American Water and Gas Pipe Co., Jorsey City, V. J. .

GENTLEMEN :—At your request, and for the information of
the public, we would state that our system of water distribu-
tion consists of about fourteen (14) miles of the “Kwremr-
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Bawey Parent Wrovenr [rox awp Omment Prex,” of the
diametess, from twelve (12) to four (4) inches bore, the same
being laid by your Company. Through these water has been
flowing since 1868.

The water is furnished on the *“ Holly System,” for supplying
cities with water for fire protection, as well as for domestic nse.

The water is forced direct into the main pipe without the
use of reservoirs, and a uniform pressure of from fifteen (15)
to one hundred and ten (110) pounds to the square inch can be
maintained, as circumstances may require; one hundred and
ten (110) pounds being the highest pressure to which the pipes
have been subjected.

We have the highest opinion of your method of lining the
wrought ivon shells, by which a uniform distribution of the
cement is effected, and of your method of joining the pipes;
the latter speaks for itself in the almost entire exemption from
leaks which we have enjoyed. We can also commend very
highly your patented appliance for facilitating the making of
service connections without the risk of injury to the pipes.

We have every demonstration that the pipes ave all that
they claim to be, that they are indestructible, and furnish water
without contaminating it, and are reliable and economical in
use. They have fully answered our expectations; in fact,
much better than anticipated.

W. P. POPEL,
SABIN McKINNEY, g
FREDERICIC LEWIS, Y Comamnisstoners.
J. 8. WELLS,
WM. E. TAYLOR,
T. A. SEDGWICK, Superintendent.

Orrice or Bivemamrron WATER CoMMISSIONERS,
-
Brveraneron, New Yorg, January 21, 1874, |

Dzmar Sir :—Your favor under date of 19th inst. is before
me. In reply will say that we have twenty-two miles of water
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mains of the ¢ Wrought Iron and Cement Water Pipe,” manu-
factured by the American Water and Gas Pipe Company of
Jersey City.

We think, from over five years’ experience, that this is the
best water pipe ever in use, for the reason that the water is
perfectly pure and without sediment. The pipe costs much
less than cast iron pipe, can have branches inserted for cross
streets or for fire hydrants with hut little expense compared
with cast iron pipe, and once in every seven feet nipples are
inserted to facilitate plumbing for service pipe, saving con-
siclerable expense to water takers.

€
The wrought iron (which is lined and covered with cement
mortar) is made of sufficient thickness to resist any pressure
desired.

We have made several extensions in our water mains, and
in all cases have used the © cement pipe.”
Yours truly,
T. A. SEDGWICK,
Superintendent.

Orrice or PortrAND WaATER Company,
Porrranp, Mame, February 20, 1870.

J. R. Halladay, Esq., Pres't of American W. & G. P. Co.,
Jersey City, IV. J.

Dzar Sir:—Your letter of inquiry reached me yesterday,
and in reply will state that everything connected with the
works has so far fully answered my expectations, no trouhle
having been experienced since you left Portland.

The main (16 miles of twenty-inch pipe) is working excel-
lently, and out of the fifteen wmiles of distribution already laid
down, but four slight leaks have been developed ; and when I
consider the mode of manufacture, the material and the care
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used in laying down the pipe, I should have been greatly dis-
appoinied had any serious leak occurred. The pipe, differing
as it does from any other, inasmuch as the manner of lining
insures an equal distribution of mortar upon the sides, not
attained by any other process; the mode of malking the joints,
together with the brass nipples which ave inserted for service
connections, all make it, in my estimation, the best conductor
of water in the world. And I cannot refrain here from con-
gratulating youn on the completion of the work so advantageous
to your reputation and so much to our satisfaction.

Very truly yours,
HENRY G. BEATLEY,
Superintendent of Portland Water Company.

Ltract from published OQfficial Report of the Superintendent
of the Portland Water Company.

“January 1, 1872,

“Too mmueh cannot be said in praise of the whole line of
Wrought Iron and Cement Distribution v'ipe throughout the
city, which so far lias given entire satisfaction. Probably no
similar work, with same head of water, has ever before been
attended with the same favorable results.

“During the month of February, 1871, portions of the pipe
in some parts of the city were found frozen in places where it
did not interfere with consumers, near dead ends. Eight hun-
dred or one thousand feet in length were frozen solid and left
until Spring before being freed from ice. These Pipes (iron
and cement) were not in the slightest degree injuriously affected
by the freezing, and no leak has occurred in them during the
year. In all cases where cast iron pipes were frozen they were
destroyed, and had to be relaid with new pipe.

“HENRY G. BEATLEY,
“ Superintendent Portland Water Company.”
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Orricr or Porruanp Warrr Comrany, }
Porrrann, Matng, September 27, 1871,

[
Carwood Ferris, Esq., Secy and Treas. American W. &
G P Co.:—

Drar Smr:—We prefer “ Wrought Iron and Cement ” Pipe,
and we prefer your pipe and your joint or mode of connecting
pipe.  We prefer your pipe because we lave tested it during
the severest Winter on record; because thus far, under the
severest pressure, it stands firm ; hecanse we now find the pipe
in good condition and not rnsting ; because we are confident
that the pipe is constantly improving in quality ; because water
has frozen solid in the cement pipe without bursting the pipe,
and, so far as we can judge, without injuring the same; whereas
we have suffered from the bwisting of cast sron pipe under
the same circumstances. During the past three months we
have hardly had a leak in sixteen miles of distribution pipe
made of wrought iron and cement, and furnished and laid by
you. The Portland Water Company will always be ready to
bear testimony to the admirable qualities of your pipe.

Youwrs truly,

C. J. GILMAN,
Treasurer of the Portland Water Company.

Bosrox, Jannary 15, 1879.

The subscriber, nnder whose direction the water works in
Plymouth, Mass., were constructed (works so thoroughly built
that the annual expense to the town for repaivs has, in sixteen
years, been less than $5), having examined the method of
lining, tapping and connecting *“ Wrought Iron and Cement
Pipes,” known as the «“ Knight- Bailey Patent,” mannfactured
by the AmzricAN Warer anp Gas Prez Coapany of J ersey
City, N. J., is fully satisfied of its superiority over the plan
hitherto adopted, both in the avoidance of air-blisters by the
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new method of lining and in the socket-joint, which obviates
the difficulty so long experienced of making the “sleeve-joint
tight, especially when made by incompetent workmen. The
new method of connecting the service pipe by a patent tap,
which leaves the cement lining undisturbed, is of itself a suffi-
cient improvement to recommend this over any other cement
Pipe now in use.
MOSES BATES,
Civil and Hydraulic Engineer,
Chief Engineer Plymowth Water Works,
51 Water street, Boston.

Orrice oF tHE WaTER COMMISSIONLRS, ]

HarTrorp, Cowx., October 3, 1871.
This is to certify thatin the Summer of 1868 about 5,000 feet
of the Hnight-Bailey Wrought Iron and Cement Water Pipe
was laid for the Hartford Water Works in Hartford, Conn..
and since completed by the Company there have been only two
leaks, and those in defective joints, and it is now believed to

be in a good and sound condition.

HIRAM BISSEL, President.

Orrice oF Hurrsur Parer Conpany, |
Sovrr Ler, Mass., January 24, 1872. !

American Water and Gas Pipe Company .

GryrLeyes :—In reply to your favor of the 19th inst., we
are pleased to report that the S-inch Wrought Iron and Cement
Water Pipe—5,600 feet in length, under 110 feet head—which
you laid in 1870, has given us entire satisfaction. We like
your pipe so well that we propose laying a number of hundred
feet more during the coming season.

Yours truly,
HURLBUT PAPER COMPANTY,
T. O. HurLsur, Treasurer.
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(At the above point the water is used in the cleansing pro-

. tesses requisite in the manufacture of the finer grades of white

paper, where any discoloration of the water would be fatal to
the purity of color reqmired.)

Ciry or Norwion Warsr Worxs, }
Norwron, Conn., Janunary 18, 1872.

American Water and Gas Pipe Company :

Drar Strs:—After a long practical experience in the manu-
facture and laying of Cement-lined Water Pipe, I am fully
satisfied that your method of lining under pressure is by far
the best, and produces a remarkably solid, perfectly cylindrical

and uniform Dore, very smooth, and when properly laid the -

Joints are superior to any other. The method of tapping is
almost invaluable for all ordinary services, and removes all
danger of breaking the lining of the pipes—a danger much to

be feared in all the old styles of tapping. We have in this’

city about sixteen miles of youwr pipe, under an average

pressure of about 100 lbs. per square inch, and feel that no
better pipe can be laid.

Yours truly,
H. B. WINSHIP, Superintendent.

(The furnishing and laying of the water pipes at Norwich,
Conn., under first contract, was completed by us in 1868; to
these, nearly every year since, extensions have been added by
us—the largest in any one year being in 1875, when the
Greeneville District was piped by us. See extract below.)

Lrtract from published Report of the Superintendent of the
City of Norwich Water Works, for the year endin.
March 31, 1876

“In reference to the Greeneville extensions, the work has,

I believe, been very thoroughly done, and every care exercised
!
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. in regard to material and work which constant inspection cold

suggest. The American Water and Gas Pipe Company, don-
tractors for pipe, have manifested a desire to give as perfect
work as possible, and their efforts have met deserved success.
When the pipes werefilled, a ten-inch cast iron pipe, which had
been laid under a large heavy culvert near the water trough,
on Main street, burst. This was at once repaired, and tF;he
water again let on, developing two small leaks from defective
cast iron branches, which were very easily repaired. But bne

* joint on the whole line of cement pipe—of which there are

about five thousand—has leaked, and that very little.”

Orrice or Town Svrvey Comassion or Kmvas Co., . }!
Broorryw, February 1, 1872.

Civil Engineers of experience in construction in the United
States have had continued occasion to use and to value fthe
»guperior hydranlic limes of our geological formations, and to
rely implicitly on their good results, particularly in hyd.ra‘hlic
works. In this respect they accept and confirm the practice of
the engineers of past ages, many of whose works yet remain
in use.

The application of hydraulic cement to cast iron water pipes
as a palliative of tubercular corrosion has been attempted, ut,
like the tar coating, is nothing more than a temporary pallia-
tive; while the use of wrought iron pipes, carefully lined dnd
coated with a substantial ‘layer of cement mortar, secures a
pmctiéal result, which is durable, economical and highly ad-
vantageous to the supply of water itself. Here theory and

experiment combine to indicate the best plan. While tHere

can be no question that water pipes of the ordinary grades of
cast iron, as used, are open to grave objections, the advan-
tages of such a substitute as this are clear, and merit investi-
gation and trial. As to detail processes of their construc%ion
and use, theory and trial also combine to indicate certain simiple
laws. There.can be no question that wrought iron pipes must

:
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be carefully riveted and made of first-class material and work-
manship, so as to prevent buckling or opening of the seams in
handling or under pressure ; also that they must be properly
coated at the joints and taps to prevent gradual corrosion and
leakage ; and also lined and coated in so perfect a manner that
the cement will firmly adhere to the iron shell, and be thor-
oughly compressed and formed.

On principle, then, I have not hesitated for many years to
advise the nse of cement-lined water pipe in preference to cast
iron, and I am also satistied, on principle and from various op-
portunities of observation, that a very decided advantage in
detail has been secured by the Knight- Bailey process of lining,
Jointing and tapping. This process secures greater perfection
of form, greater compactness of cemented lining, better pro-
tection of the main pipe riveted seams, with a much more
simple method of tapping and protection of the pipe-shell at
the tap, and a much better joint in trench work than were
secured by the original patented processes.

SAMUEL M¢ELROY,
Civil Engineer.

Orricr Boarp or Warer CoMMISSIONTRS, l
Warwiox, N. Y., Febrnary 2, 1872. §

American Water and Gas Pipe Company :—

GrentLEMEN (—In compliance with your request, we will state
the (Knight-Bailey Patent) Wrought Iron and Cement Pipe
laid by you last season for the purpose of carrying water to
and through our village, and everything connected with the
works built by you, has so far fully met our expectations, and
we believe your pipe, when well made and laid, to be equal to
any, if not the very best water pipe in use.

THOMAS BURT,
WM. H. CHARDAVOYNE, } Commissioners.
JAMES H. HOLLY,
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Orrior or Examere Wost Prerston WATER W ORKS, }
Prrsron, Pa., February 7, 1872. )

Garwood Ferris, Esq. :

Drar Se:—The pipe you put down for West Pittston
Water Company has so far given entire satisfaction ; but one
leak developed on putting the water in—none since. I have

" had no previous experience with this kind of pipe. Scranton,

Wilkesbarre, Providence and Carbondale have used it for years,
and report favorably—but my own experience does not y'e’c
authorize me to say move than that it is so far perfectly satis-
factory to us, and I have no doubt will continue to be so.
Very truly yours, i
GEO. JOHNSON, Engineer.

Orrior or Crrer ENGINEER, BoarD oF PUBLIC Worgs, |
Trrsgy Orry, N. J., JTanuary 30, 1871.

Garwood Ferris, Esq., Secretary; etc. :

Str :—1In reply to yows of the 24th inst., would state tha't 1
have no hesitation in endorsing the iron and cement water pip
as 1aid by your Company, believing it superio'r fc_n' the Pu_rpcitls&
used to any other pipe in the market. Pre]udm(.ad originally
in favor of cast iron pipe, my skepticism concermng iron af
cement was due to doubts concerning the perfection of Jomtsg
and a fear that, in tapping, the lining would be 50 fractured la
to allow the water to come in cohtact with the iron, and t?
metal be so weakened by oxydation as to be unable to 'sulst'a
any considerable hydrostatic pressure. The me?thod ?]f ]Olg_lig’i ‘
and tapping adopted by your C'om'pany obv.mteslt' de;e an
culties, and the maintenance of d}stmbutlon plpesh ai . e' >
you (aggregating over twenty miles) costs 1‘e§s t an ?1'1 o
pipes on the same levels. That the' bore of the pipe laic il
you will not diminisl in diameter is also an argument 1n if
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favor as compared with iron pipe, while the certainty that the
quelity of the water suffers no deterioration either from passing
through or remaining in it renders it preferable.
Respectfully,
J. P. OULVER,
Chief Engineer.

Hrtract from the Report of the Chief Engineer of the Board
of Public Works of Jersey City, V. J., for the year 1871.

“The iron and cement pipe laid by the American Water
and Gas Pipe Company during the year, aggregating 25,525
feet, has given perfect satisfaction, and a decided preference is
expressed for it by parties soliciting extensions. Its merits are
so well known and acknowledged that no necessity exists for
recapitulating them.”

Latract from published Qfficial Report of Chigf Engineer of

Board of Public Works, Jersey City, N. J., for the year
1872.

“The former engineer of ‘our water works suggested in his
report for 1870 that in a few years the then existing conduits
would be insufficient to supply this city with water. Consider-
ing the rapid increase in consumption since the date of his
report, and foreseeing that, if continued during the ensuing
twelve months, the conduits would be taxed beyond their
capacity, it was determined to lay a mew line of pipes to con-
nect the receiving reservoir with the branch conduit and sub-
merged pipe which were contracted for in 1871. Accordingly
specifications were prepared, bids received, and contract award-
ed to the American Water and Gas Pipe Co., of this city, for
such new line. Asconsiderable comment was had on the action
of your Honorable body, I beg leave to quote the report of

your Committee on Pumping and Reservoirs, recommending .
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the adoption of the cement-lined iron pipe—the more especihlly :

that numerous inquiries have been made from various whier
boards concerning this conduit, and general information re-
quested not easily imparted by correspondence:

“Your committee on Pumping and Reservoirs, to W!Lom
were referred, on the 30th of July, 1872, the proposals receifved
on that date for building a 36-inch conduit from a point Aem'
the west bank of the Hackensack river to the receiving reser-
voir, with instructions to report which pipe they will recom-
mend for adoption, have to report:

“¢That since the building of another conduit was suggedted
in December last, they have carefully considered the subject,
and only after being fully satisfied that the necessities of the
city demanded its immediate construction did they request
authority to advertise for proposals.

«¢The alleged superiority of iron and cement pipe as a
medinm for the conveyance of water, caused your committee
to include it in the specifications in competition with dast
iron pipe, and the result of such competition is eminently
satisfactory.

«¢Before deciding which style of conduit to recommend, an
impartial examination has been made; and the merits of each
thoroughly canvassed. The result is that yowr committee are
unanimous in advising the adoption of iron and cement pipe.

« ¢ The reasons that have guided your committee in arriving
at such conclusion are as follows :—

¢ The action of Passaic water” on cast iron, as shown in
existing conduits and distribution pipes, develops the formation
of accretions, which, in their early stage, are small in size and
hemispherical in shape, covered with a thin scale, and filled
with a substance resembling black mould, slightly moist, 4nd
of an offensive odor. They appear to inorease rapidly in b’{lﬂk
and numbers until the entire inner surface of the pipe is cov-
ered with them.
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« ¢Their growth not.only diminishes the dimmeter of the pipe
but affects its stability, as they destroy the metal beneath them,
changing its characteristics and tending to render it unequal to
the strain ot even light hydraulic pressures.

¢ They also taint the water, imparting to it a discernible
flavor.

¢ ¢The oxydation of the outer surface of cast iron pipe reduces
its strength, and experience teaches that coal tar varnish, as
applied to cast iron, while a’ protection, is not a certain pre-
ventive against rust.

“¢The action of Passaic water on cement-lined pipe is en-
tirely different ; the diameter is not reduced, and the face of
the lining, after years of use, is as clean as when first applied.
The sole effect of the water is beneficial, hardening the cement
until its consistency equals stone.

«¢The cost of a conduit of iron and cement compared with

cast iron pipe (other things being equal) is enough to warrant
the selection of the former, as by its nse the sum of $130,000
can be saved,

¢ Another consideration (although & minor vne) is that the
iron and cement pipe will be manufactured here, giving em-

ployment to our own citizens,
)

“¢The adoption of iron and cement pipe will not be testing
any crude theory, as such pipes are in use in numerous towns
and villages, and bid fair in the not far distant future to super-
sede cast iron for water conduits.

¢ ¢ The city of Portland has a large main over sixteen miles
long of iron and cement pipe. In our present 36-inch conduit
there are two thousand feet of such pipe, laid, however, before
the improvements in jointing and lining were made, which
render the pipe of the American Water and Gas Pipe Co. so
superior to others of its kind.

“<Your committee have corresponded and had personal in-
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terviews with the officials of Water Boards of various cities
where cement-lined pipes have been laid, and in response to
our inquiries they bave not only indorsed such pipe, but praised
it in terms of highest commendation.

« ¢The danger of rupture in the pipe is obviated by the gange
of the plate iron to be used. Samples which have been tested,

- together with the official certificate from the Southwark Foun-

dry, are now in our possession. They show a tensile strength
of about 52,000 pounds to the square inch. According to the
formula this iron, in & tube of the required dimensions, will
sustain over five times the pressure to which it will ever be
subjected—a factor of safety sufficiently conservative to allay
the fears of even the most timorous.

«¢ [ this connection the experience gained in other sections
is of importance, and the following extracts from the Annual
Cyclopwdia of 1870 are of interest :—

¢¢The history of hydraulic mining in California has been
one of bold engineering feats. * We find in many places
that sheet iron pipes are employed, and succeed nnder pressures
which startle engineers of acknowledged ability. The Spring
Valley Water Company, in San Francisco, convey their city
supply of water from their veservoirs over & distance of seven-
teen miles in two lines of sheet iron pipes 30 inches in diameter.
These pipes are made with cireular seams single riveted, and
longitudinal seams double riveted, and with thicknesses and
pressures as follows: No. 14 ivon, 60 feet lhead ; No. 12,100
feet; No. (1, 200 feet; and No. 9, 250 feet. These pipes
have been in successful operation for many years.

¢¢One line of 6,000 feet, after having been in use for ten
years, was lifted and relaid in another place, being found in as
good condition as when first put down. The success of this
pipe led to the employment of one of greater magnitude.
* %  The inlet to the pipe is 150 feet above the outlet,
with a vertical height from the lowest point to grade line of
nine hundred feet.’
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“¢The thickness of iron nsed is No. 14 for 150 feet head ;
No. 12 for 275 feet; No. 10 for 350 feet; No. 7 for 425 feet;
% inch for 600 feet; & inch for 850 feet, and § inch for 900
feet. These pipes are merely iron shells coated with
agphaltum, and a comparison of the conditions with those of
our works must effectually silence cavil. The inlet to our con-
duit is less than thirty feet above the outlet, and greatest
difference of elevations less than 160 feet. The iron called
for in the specifications is No. 9 Birmingham gauge, and the

size of rivets and method of riveting identical with that

employed in California.

“¢ Tt is stated that at places where iron and cement pipes are
used in connection with the Holly system of water works, the
cement-lined pipes stand the immense fire pressure better than
do cast iron pipes.

7

“¢Yarge mains have been' laid by the American Water and
Gas Pipe Co., where the pressure is from a permanent head of
about 240 feet, in which the iron has not been in excess of
one-half the thickness proposed for our conduit.

“¢More examples might he cited, but we deem these
enough.

¢“¢The method of lining has been examined by competent
engineers, and pronounced such as to ensure the certain cover-
ing of the iron—the essential item, as the fact that cement is a
positive and permanent protection of metal from oxydation is
incontrovertible.

“¢The jointing is mechanical, and so arranged as to prevent
leaking, rendering the pipes practically & continuous tube with-
out flaw or break.

“¢While the utility of iron and cement pipe is generally con-
ceded when laid upon the upland, objections have been urged
against its use over the meadows, for the reason that its rigidity
would render it liable to fracture at the joints in case of
settling. Such objection is scarce valid, and must proceed from

€
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ignorance concerning the nature of the foundation, as shown
on the plans and explained in detail in_the specifications.

«¢ A hard bottom underlies the Hackensack meadows|at a
depth averaging less than twenty feet below the surface, while
the turf, muck and roots form a mass sufficiently compaet to
prevent any lateral motion to piles driven in it.

-« ¢ The foundation, as designed, consists of two rows of piles,
the rows heing 2 feet apart, capped transversely by 12x12 inch
timber, the bents being 12 feet apart from centres.

«¢Pive courses of stririgers of 8x10 inch timber extend
(breaking joints on the caps) over the entire line on the n#ead—
ows, and are covered with a plank flooring, all being securely
spiked down. On this foundation a brick cradle, laid up in
hydraulic cement, will be built, in which the pipes will be laid
upon a bed of cement one inch deep. The cradle will be cov-
ered with a brick arch, the bricks 'being bedded so that an inch
of cement will intervene between them and the iron of the
pipe. The conduit will then be covered with twelve inches of
earth and sodded.

«¢Diginterested engineers and builders of unquestioned
ability and large experience, who are familiar with the nature
of the meadows and have examined the plans, express them-
selves as being satisfied that the foundation will be stable, that
it will be superior to the road-bed of any railway crossing the
meadows, and are emphatic in their opinions as to its suffi-
ciency. y .

«¢The wood-work, being all below the surface, will be en-
tirely protected ; planks wwhich have been laid in these mea’!ﬂows
for many years remain sound and strong, and the condition of
the roots and stumps is evidence that no danger need be appre-
liended from decay. '

“¢Viewed in every light the advantages are with the iron
and cement pipe. The quality of the water is not imphired
by tronsit through it,"and as the health of our entire popula-



39 ImrErsHABLE PrPE FOR SuPPLYING

tion is dependent to a great extent upon the purity of the
water, this is a vital consideration and secondary to none other
in importance.

“¢The permanency of the work is gnaranteed by the method
and materials nsed in its construction. While cast iron pipe
constantly deteriorates, the cement lining absorbs from the
water elements that perfect the crystallization of its particles,
and, by presenting an impenetrable barrier to oxydation, the
tenacity of the iron plates is preserved intact.

“¢The saving to be had is no trivial one, as not only the dif-

ference in first cost, but also the durability and undiminished -

capacity, are to be considered.

“¢The natural sequence of our investigations is the selection
of the iron and cement pipe for the mew conduit, and your
committee trust that the reasons as cited, based as they are
upon facts supported by eminent authority, and indorsed by
those whose opinions deserve acceptance, will compel convic-
tion and merit your favorable consideration.

¢« Respectfully submitted,

“<E. S."'MARTIN,

«¢BENJ. F. WELSH,

“< WM. STARTUPD,
“< Jersey City, 13th August, 1872.

Committee on Pump-
g and Reservoirs.

« The internal diameter of the pipes, when lined, will be 36
inches; the length of the line 22,300 feet, of which distance

about 17,500 feet will be on the Hackensack meadows. Doubts -

were expressed as to the thickness of metal in the shells being
enough to give strength to withstand the pressure which the
committes asserted the pipes would sustain, aud as cast iron
pipe was required in the specifications to stand a pressure of

+ 300 pounds to the square inch, it was claimed that the cement-
lined pipe should be equally strong. To allay such doubts, a
section of pipe, similar to that to be used in the conduit, has
been made, tested, and resisted a hydrostatic pressure of 300
pounds to the square inch.”
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Boarp or Pusric Works, Bureav or ENGINEER-
ING AND SURVEYING,
Jersgy Orry, N. J., January 23, 1874.

Garwood Ferris, Esq., Sec. Am. Water & Gas Pipe Co. ~—
1

Dzrar Sm:—In reply to your request, that you be furnished
with an official certificate from this office concerning the ¢on-
duit built by your company for the Jersey City Water WolLks,
I take great pleasure in stating that the twenty days’ tlest,
under full head, has been had without developing, a leak or
defective joint, and that the work has been accepted as com-
pleted and final estimate given.

'The length of the line is 21,610 lineal feet, and the location
embraces earth and rock excavation on the upland, and pile
foundation on swamp and meadow.

The conditions under which the line is laid include m&re
risks than generally attend work of this character, and the
success which has crowned your efforts proves not only {he
superiority of your method, but also careful workmanship and
vigilant sflpervision.

The provisions of plans and specifications have been coin—
plied with, excepting that materials have been of even better
quality than you were required to furnish by the terms lof
contract.

The internal diameter of the pipe (lined) is 86 inches; thid'k-
ness of metal in shells No. 9 Birmingham gange; the pressure
sustained that due to a permanent head of one hundred and
sixty feet.

A section of the pipe has resisted an internal pressure bf
three hundred pounds to the square inch.

Respectfully,
JOHN P. CULVER, Chief Engineer.
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Boarp or Pusuic Works,
BUREAU OF ENGINEERING AND SURVEYING,
Jrrsey Crry, N. J., January 80, 1877.

John R. Halladay, Fsq., Prosident of American Water and
Gas Pipe Co.:

Dear Sir:—It is with pleasure that I give you this official
notification that the 36-inch wrought iron and cement conduit,
constructed by you for the Jersey City Water Works, and
which was completed and tested by you December 16, 1873,
has been, since that date, in constant and uninterrupted use by
us under full pressure, and has thus passed successfully through
the three years of warrantee by your Company.

In this interval of time, while, on the Hackensack meadows,
it is protected by but one foot of soil covering, it has been
called upon to endure the extremes of heat and cold, resulting
from the severe Winter of *74-"75, and the meadow fires of the
past year, which burned off most of its soil covering; but,
nevertheless, I am happy to be able to certify that it has not
been necessary to expend anything on either the pipe or its
joints, and that the cost of maintenance of the eonduit in
thorough repair has been actually and literally —nothing. The
conduit, in every respect, is a perfect work, and our experience
with it speaks volumes in favor of the intrinsic merit of your
peculiar kind of pipe.

Very respectfully,
5. B. DOUGHERTY,

Chief Engineer.

Orrick oF THE Exeinmir o NEwaRk AqQuEpucT BoarD, |
Nrwarg, N. J., February 26, 1872. J

Garwood Ferris, Sec. Am. Water and Gas Pipe Co. :

Drar Str:—In reply to your request, I give my opinion of
the merits of Wrought Iron and Cement Pipe. My know-
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ledge and experience in the use of this style of pipe extends
over a period of nearly twenty years. I recognized its merits,
and gave early proof of my faith in it when the manufacture
of it was yet in its infancy. A good many miles of it have
been laid under my direction.

My expevience, while it confirned my early impvessions,
gatisfied me that there were many points connected with its
manufacture and use susceptible of improvement, so that what
Lad been proved to be intrinsically good might be greatly
enhanced in value.

The improvements adopted by yowr Company are such as
must commend themselves to every oue capable of judging
between the rude and unfinished and the complete and
workmanlike article.

Yow form of joint, the mode of lining and method ot
tapping for service pipes, are all vast improvements, and
render the pipe as nearly perfect as possible. T have no
hesitation in saying of it that it is the best pipe for conveying
water of which I have any knowledge. It is cleanly. of
sufficient strength for any desired pressure, and so durable as,
when properly laid, to be indestructible.

Yours truly,

G. H. BAILEY, Enginevi-.

Guens Favws, N. Y., August 22, 1873.

Dear Sm:—I am requested by the American Water and
Gas Pipe Company to give you my views of our water works
as put in by them ; also, as to the manner in which their work
was performed.

T had the honor of being President of the Board of Trustees
having control of the letting' and performing of  the contract,
and took much interest in its success.
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The water is brought five miles through a 12-inch main, and
- distributed about the village in eight miles of smaller pipe,
making in all thirteen miles of pipe.

The head ranges from 250 to 300 feet, the pressure on the
pipe under 250 feet head being about 107 pounds per square
inch, and so far not a break has occurred. We have sixty fire
hydrants, each capable of throwing two streams to a distance
of one hundred and seventy feet.

The connections with the mains for' services are easily -

effected (owing to the tapping nipples inserted in the pipe),
and I think we have the most perfect and efficient water works
in the country, and the result at the several fires we have had
since their completion fully proves the correctness of my views.

The first six months’ expense of running them was about one

bundred dollars.

The contract for putting in was faithfully performed, and in
the most satisfactory manner.

~

I 'can cheerfully recommend the American Water and Gas .

Pipe Company as one that has given us the gleatest satisfac-
tion.
I am very respectfully yours,

WM. MoECHRON.

Eutract . from the Annuval Report of the Board of Water
Commissioners of the City of Concord, N. H., for year
ending December 31, 1873.

“ With the exception of the setting of a few hydrants, which
is necessarily deferred until next year, the contract of the
American Water and Gas Pipe Company for the construction
of the water works has been completed, and a settlement in
full has been agreed on with the Company. In thus closing
their connection with the Company, the Board with pleasure
refer to the agreeable relations which have existed between
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the parties. No misunderstanding has arisen between them

. during the progress of the works. The agents of the Com-

pauy have appeared to be desirous to perform the workl not
only in accordance with the contract; but also in a way as satis-
factory to the Board and the public as circumstances would
permit.

« The test thus far made of the works has been very datis-
factory to the Board and highly creditable to the Company.
The final settlement has been agreed on without any diﬁimhty ;
and it is creditable to the fair dealing of the Company hlat,
notwithstanding the unexpected difficulties and changes which
have arisen during the progress of its work, which included
the entire construction of the main line from the pond to| the
city, and the distribution throughout the city ready for luse,
and at the contract price of $143,681.02, yet the whole amount
of extra charges made by the Company is only $100.40.

«J. MINOT,

« JOEN M. HILL, Board
« BENJ. A KIMBALL, of
«DAVID A. WARDE, Waier
«EDWARD L. KNOWLTON,( Cominis-
« JOAN ABBOTT, siondrs.”

“JOHN XIMBALL,

Cuier Eneiverr’s OrrioE, Concorp WATER Wom:s,
Concorp, N. H., Décember 31, 1873.

Garwood Ferris, Isq., Sec’y American Water & Gas _4’)?:276
 Co., Jersey City, IV. J.:

Drar Sir :—In addition to the comments of the Board of
‘Water Commissioners and of myself in the report of this date,
made to the City Councils of this city, relative to the manner
in which you have perfoimed the contract for laying the main
and distribution pipes of the Concord Water Works, I ddsire
in a more personal way to make known to the officers of ylom
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Company my appreciation of their efforts to comply with all
the requirements of the specifications, and to execute the work
in a faithfnl and thorongh manner. The contract in all its
details has been satisfactorily performed, and the result is
highly creditable to the skill and watchfulness of your agents.
I am of the opinion that your style of lining the pipes and of
making the joints has advantages over the ordinary method,
and the very few leaks that have appeared attests how carefully
and well the work has been done. You are at liberty to make
such nse of my name in relation to your business as you may
deem desirable, as it will afford me pleasure to speak of your
Company in terms of commendation at all times.

Signed, JAMES A. WESTON,
Chief Hngineer.

Cansrinen, Mass., February 11, 1873.
Drar Bir :—The city of Cambridge has laid, during the past
year, about half a mile of 12-inch and about the same quantity
of 20-inch water pipe of wrought iron and cement, made under
the “ Knight-Bailey Patent.”* Thiz pipe has proved so satis-
factory that the Doard propose, during the coming season, to
lay abount three miles more of 20-inch main of this kind.

I believe the claims made for this pipe to be well sustained :

1st. The method of lining makes the cement harder, more
compact, and free from minute air holes.

2d." The form of joint lessens the risk of leakage at that
point.

3d. The mode of tapping does away with one of the greatest
objections to the use of cement pipe.

I have witnessed the processes of making and laying the
pipe, and both seem to be faithfully conducted.

Your ob’t servant,

H. L. EUSTIS,

Member of Cambridge Water Bo@*d,
Professor of Engineering, Lawrence High Sehool.
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Faraverow, N. H., February 4, 1874.
Garwood Ferris, Esq., Secy Am. W. & G. P. Co.:

Dxar Sr :(—The wrought iron and cement water pipe, laid
hy your Company for us in the years 1871 and 1872, is work-
ing most satisfactorily. The aqueduct and hydrants have
already beeun of great service in extinguishing three threaten-
ing fires, and the water is delivered as pure as at the fountain
liead.

We are so well pleased that we design making coasiderable
extensions, and would cheerfully recommend this pipe as one
of the best methods of conveying water under pressure for
use of towns and villages.

J. F. CLOUTMAN,
President Harmington Agqueduct Co.

Twtract from published Report of the Board of Water Com-
massioners of the Town of Waltham, Mass.,dated June
1, 1874.

« A decision as to the kind of pipe to be used for dis-
tribution was one of the first awl most important matters we
had to couclude upon.

«The previons report of owr Engineer to the town had
recommended the use of cast ivon, and the general opinion of
our citizens—and, at first, of the Commissioners—was in
agreement with that recommendation.

«Tn the latter part of the year 1872, when we were obliged
to contract for pipe, the price of iron was higher than for many
years, and so much higher that the use of cast iron for pipe
would make an essential increase in cost over the previous
estimates.

“This led us to examine, with more care, the experience of
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all other towns and cities in this vicinity, where cement-lined
wrought iron was used.

“Our attention was invited to the Plymounth Water Works,
where this pipe has been in use nearly twenty years. We
were informed by the Commissioners that its use there had
been entirely satisfactory, and that the cost of repairs for the
whole term of use had been but a nominal sum.

*“In Cambridge, Charlestown, Lynn, and Salem, and in
many other places, we received similar assurances.

“The examination convinced us that this pipe is safe under
a much greater pressure than that in our works, when it is
faithfully made and laid where it will not be distnrbed; that
it is less expensive, and, in some other respects, better than
cast iron, as it does not impart any impurity to the water, and
is wholly free from liability to becoming useless in time by
filling up with accretions. '

“We, therefore, in January, 1873, entered into an agree-
ment with the American Water and Gas Pipe Company, of
Jersey City, to furnish and lay the desired quantity of cement-
lined pipe for distribution.

“The contract requires the Company to make all necessary
~ repairs on the pipe for one year after water is let in, and that
at the close of the year it shall be in good condition in all
respects.

“In the use of the pipe for six months we have seen nothing
to change our opinion of its merits as above expressed.

“J. T. HEMENWAY,
“F. M. STONE,
“J. W. PARMENTER,

Water Commaission-
ers for Town of
Waltham.”

(This Company has furnished the extensions required at
Waltham since the construction of the original works.)

LT,
e el i i

3
Pure Warer 10 Crries anp VILLAGES. 41

Lutract from Report of the Water Commissioners of Con-
cord, Mass., published February 15, 1875.

“After a careful inquiry into the merits and responsibility
of the different contractors, we selected the American Water
and Gas Dipe Company, of Jersey City, of whose reputation
and work we had most favorable accounts from the Waltham
Commissioners, and whose patent joints and nipples we
thought possessed # great advantage over other methods of
joining the lengths of the street pipes, and connecting the
service pipes.

“Tle contractors pushed forward the work in the face of all

‘obstacles, and on the 2d of December, 1874, the water was let

into the pipes at the pond. Not a leak nor a break showed
itself, and every gate and hydrant worked pertectly.

“ After several daye’ trial, and careful examination of the
entire works, withont discovering any fault, the final estimates
of the Engineer were accepted by the contractors without any
question or disagreement, and the amomnt found due them
(there being no charges for extra work, and no claims on their
part for allowances), was paid them in full, and made, with the
previous payments, the exact smn originally named in the
contract.

“They left in the town a considerable part of this cost—in
amounts paid by them for work, teaming and for hoard; they
had no accident, disturbance, quarrel or trouble during the
entire season, and we believe they have not only the thanks,
but the good wishes of all with whom they were brought in
contact. For ourselves—speaking as yowr agents, in this
matter—we cannot, in justice to them, say less than that, in
every particular, the contractors were all that we could have
asked or desired them to be in that relation. The original
contract and amendment, with the Engineer’s estimates, are on
our files, open to inspection, and should be carefully kept as
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memorials of that rave curiosity—a contract within the estimate,
and an honest, faithful contractor.

«J. S. KEYES,

«J. B. MOORE, TWater Commassion-
“E. C. DAMON, ers jfor Town of
“H. F. SMITH, Concord.”
“GEO. HEYWOOD,

Orrice or TaE WATER COMMISSIONERS, }
GosuEn, N. Y., February 2, 1874.

Garwood Ferris, Lsq., Sec., etc., American Water and Gas
LPipe Co. :

Dzar Sir :—In reply to your letter of the 27th ult. in rela-
tion to the Wrought Iron and Cement Water Pipes laid by
your Company in the Autumn of 1872, for the water supply
of this village, we beg to say that in the entire four miles of
main and distributing pipes but four or five trifling leaks Lave
appeared, and these only during the first three months, since
which time not a single leak has been discovered. The pres-
sare is that due to about 113 feet head.

The water comes from the pipes withont discoloration or
taste from contact with the cement.

The entire work was executed promptly, and has given us
the greatest satisfaction, and in our opinion it is very much
superior to cast iron piping.

Yours, very truly,

B. F. EDSALL, a
N. C. SANFORD, { , "o
T. D. T [TT I'.l.ITJL, L, OTNINASSLONEDS.
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Mavor’s Orrics, ]
Rowmg, N. Y., Feb. 10, 1874.

J. R. Halladay, Esq., President of American Water & Gas
Pipe Co.:

Dear Sir:—Now that ouwr water works have been in suc-
cessful operation for more than one year, we take pleasure in
assuring you that your Wrought Iron and Cewent Water Pipe
has given us entire satisfaction, and that your manuer of deal-
ing with us, in the performance of your contract, has been
characterized throughout by the utmost liberality, and a deter-
mination to allow no ground for complaint or criticism on our
part. We regard your company as model contractors.

We are respectfully yours,

GEORGE MERRILL, Tater

B. J. BEACH, Commissioners
G. V. SELDEN, of
CYRUS HAYDEN, City of Rome,
JNO. J. PARRY, New York.

Avsany, N. Y., Febrnary 2, 1874.
Garwood Ferris, Esq., Sec. Am. Water and Gas Pipe Co. :

Drar Str i—After a personal experience of over thirteen
years in the use of Wronght Iron and Cement-lined Pipes, I
do not hesitate to recommend them as being preferable in many
respects to cast iron. '

A large percentage of the leakage and waste in the water
pipes and mains of the older cities have been traced to the
rapid oxydation and destruction of the cast iron pipe in use.

The oxydation also tends to the formation of tubercles and
obstructions, which greatly impede the flow of water, and
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instances have occurred in the smaller sizes of pipe where they
have been completely closed from the above cause.

In addition to the destructive influence at work on the inside
of the pipe, the outer surface is also soon subject to rapid dis-
integration where the pipes are laid in a porous, sandy or
gravelly soil. To prevent this, cast iron pipes are now being
coated externally and internally with what is known as “Dr.
Smith’s process,” being a preparation of coal tar with the vola-
tile properties removed. This has been found of considerable
service when properly applied at 300° of heat; but it has also
disadvantages, as it may be used to cover defective castings.

Experience has demonstrated that where strength and dura-
bility are required it is necessary that proper metal should be
used, and that certain refining processes are essential to adapt
the same for the purposes intended. This I deem to be an
important element in the wrought iron pipe. By the refining
prucess in manufacturing the iron the maximum of tensile
strength can be obtained, while the minimum amount of metal
may be used; then, by properly coating on both sides with
hydraulic cement, the essential elements of strength and per-
fect durability are secured.

Before adopting this kind of pipe for the Rome Water
Works, a personal examination of similar pipe was made at
Watertown, N. Y., which proved to be as perfect as when first
put down, and tliis after eighteen years’ use. I have seen cast
iron pipe which had been in use a much less time, and which
required replacing.

I am -satisfied from personal observation that much of the
trouble in the water supply both of large cities and smaller
places could have been obviated by use of properly made
wrought iron and cement pipes. You are at liberty to refer
to me for recommendations as to the materials nsed by you,
and also as to the manuer of preparing your work, which I
deem to be a very important matter in the construction of
water works.
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Ag a matter of interest connected with the above, a water-
main has recently been constructed from Marlette Lake to
Virginia City, Nevada, which sustains probably the greatest
water presswre in the world, namely, 1,720 feet head,
equivalent to 750 pounds to the square inch. This main was
constrncted of wrought iron.

Respectfully yours,
PETER HOGAN, C. E,,

Late Resident Engineer New York State Public Works,
and, Engineer of Rome, N. Y., Water Works, ond
Grond Rapids, Mich., Water Works.

Orrice oF TEE W ATER COMMISSIONERS OF THE
City or Ranwary,
Ramway, N. J., February 27, 1874,

Garwood Ferris, Esq., Sec. and Treas.:

Dzar Sm:—In response to your inquiry, I would state that
during the year 1871 the American Water and Gas Pipe Com-
pany, of Jersey City, furnished and laid for our Board about
nine (9) miles of the Knight-Bailey Patent Wronght Iron and
Cement Water Pipe, embracing all the water pipe then re-
quired for the supply of onr city, and being of the various
sizes of from 4 to 12 inches diameter of bore.

Trom natural canses, the erection in our city of a reservoir
was not feasible, and hence, to obtain the desired pressuve,
pumping engines are used, which force water directly into and
throngh the whole system of piping. DBy this means the
pressure upon the interior of all the pipes varies with the
requirement and the more or less rapid action of owr pumps.

Our contract with the Company stipulated that the pipes,
after having Leen laid, should be tested by pumping, as above,
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and that they should satisfactorily resist an internal pressure
of 1920 pounds to the square inch. This test was applied with
the most satiefactory results, no leaks of any account were
developed, nor was the slightest weakness shown, and since the
test the pipes have been in constant use, and on several
occasions the additional pressure required in case of fire over
the ordinary pressure has been applied, and the pipes have in
every instance proved entirely satisfactory.

During the year 1873, about two and a half miles of addi-
tional pipe being required in our city, and the pipe already laid
having proved so entirely satisfactory, the same Company were
contracted with to lay such extension.

Very respectfully yours,
(Signed,) C. D. MARSH,
Clerk of Board of Water Commissioners.

Ftract from Report of William Whedler, Hydraulic En-
gineer, on a Water Supply for the Town of Hingham,
Mass., published Decembor 6th, 187 5.

« Prrms.—Strenuous objections have been urged against the
use of cast iron water pipes, on account of their deterioration
by oxydation, and the diminution of their capacity by the
formation of tubercles and concretions upon their inner sur-
faces; and against cement lined and covered wrought iron
pipes, on account of their supposed weakness and consequent
want of durability.

 «To the comparative merit of these two forms of pipe I
have given careful study, and for suburban towns and small
cities, supplied by gravity either from & natural source or from
a reservoir, I am thoroughly convinced of the superiority of
wrought iron and cement pipe in points of general excellence
and economy, when laid with that honest care and integrity
which should be rigidly exacted in all public works of this
character.
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« SO}ne of its superior merits I will briefly enumerate, with-
fmt citing proofs, which are at the command of any one whose
interest in the subject may lead him to further inquiry :—

“1. Ecowomy or Construorion AND REPAIRS.—The first cost
at present prices for labor and materials, is from ten to twent):
per cent. less than for .cast iron pipe laid. Cast iron pipe |
invariably deteriorates with age, repairs increase, and event-
uftlly it wears or rusts out; while wrought iron and cement |
pipe, well laid, grows stronger with time, costs less for repairs
and is practically indestructible. ’

_ “ 2. StrEnaTE.—Wrought iron of asingle brand is compara-
tively uniform in strength, is subject to no molecular strains
and may be used in sutlcient thickness and weight to sustaili
any practical pressures of water with a minimum factor of |
safety ; while cast iron is one of the most treacherous building
materials used, and requires a large factor of safety.

“3. Freppom rrom Oxypariox anp TuserovvaTiON.—Hy-
draulic cement possesses the property of completely protecting
and preserving wrought iron, preventing oxydation, apparently |
?or an indefinite period, and hardens with age. I have exam- |
ined numerous samples of wrought iron and cement pipe that |
have been laid from four to twenty years, without detecting
the slightest indications of rust; while their interior presented
a smoother surface than pipes recently laid—due, undoubtedly
to the attrition of the water. = ,

‘: 4. No Loss or DiscEARGE BY DMINUTION OF THE BORE.—
Thls.ie apparent from what has preceded. The capacities of
cast iron pipes are invariably reduced in time by the formation
of tubercles and concretions upon the inner surface, having a
most serious effect upon the flow of water through them. In ‘|
Boston 4-incli cast iron pipes are said to have been completely
closed in seven years by oxydation and concretions.

'“ 5. Ppm’nr oF THE WATER.—The discoloration of water,
qitell n.otwed in cast iron pipes, does not occur in these. When
first laid the water will be affected to hardness for a few days
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by the presence of lime from the cement, but this quickly
passes away with use.

“ 6. EasE or TapriNg For Survicss.—With the recent im-
provements, no form of pipe affords greater facility and ease
for tapping and the connection of service pipes.

“17. Lmss LiasLiry 1o Ingury By Frerzive.—It is a curions
but valuable feature of this pipe, of which frequent examples
have been reported, that water has been frozen in it for several
hundred feet in distance withont injury to the pipe ; frost being
one of the most destructive agents of cast iron pipes charged
with water.

“In recognition of these merits, now generally acknowledged
by disinterested parties, this form of pipe is generally adopted
by towns and cities now introducing water, and has given gen-
eral satisfaction since its introduction nearly thirvty years ago.

“It is but just to state that, with the best processes for
bitumenizing cast iron pipe, some of the evils of oxydation and
tuberculation are reduced. The coating seems not to be per-
manent, however; and its action, therefore, is only temporary.
It is a palliative, but not a preventive.

“ Unhesitatingly, therefore, I recommend the use of wronght-
iron and cement pipe for these works.

“WILLIAM WHEELER,
“Hydraulic Enginecer.’

Hox. W. J. MoAveivg, in his preliminary report on the
Water Works at West Troy, N. Y., (since constructed by us,)
published under date of January 27, 1876, in discussing the
system of distribution, after instancing a few points where he
would use cast iron pipe, such as for branches, through the
reservoir, under the canals, etc., concludes in the following
words :—

“THE CEMENT-LINED PIPES ARE PREFERABLE AT THE SAME
COST WHEREVER IT I8 PROPER TO USE THEM.”
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