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WATER SUPPLY OF CITIES AND VILLAGES. 

The American Water and Gas Pipe Company of Jersey City, 
New Jersey, Manufacturers of the above-mentioned Pipe, and 
Contractors for the W nter Supply of Cities and Village�, beg 
leave to submit the following for the notice of such as feel an 
interest in improvements in any branch of mnnufacture, and for 
the information of parties desiring to construct or extend Water 
Works. 

INDESTRUCTIBLE PIPE FOR SUPPLYING PURE 

WATER TO CITIES AND VILLAGES. 

Those who have any practical knowledge of the older Water 
Works, are aware of the difficulty under which all those using 
cast-iron pipes labor in the rapid o-;»ydation, to which they are 
subject, by which, in the course of a few years, the formation of 
accretions on the inside of the pipes greaay 1•educes their 
capacity, increaseJJ the frictional resistance (consequently 
diminishing the discharge) and discolors the water. 
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This has come to be n crying evil in the water works ot this 
country and in Europe, and recourse has been had to various 
expedients to remove the difficulty. Practical and scientific me11 
have experimented, and pipes have been coated with various 
preparations, but few have met with any reasonable succees. 
The process of coating cast-iron pipes that seems to promise the 
heat result is that of Dr. Smith's, of dipping the pipes while 
hot in a bath of coal tar. Many of the foundries of this 
country a1·e using this process, but this, oven, is only a palliative, 
not a proven ti ve. 

To remedy this difficulty was the object of the WROUGHT 

!RON AND 0EMEN'l' PIPE.

A. shell of wrought iron, of strength commensurate with the
pressure, is lined with hydraulic cement, and, when laid in the 
ground, is bedded and completely covered with the same 
material. The iron resists the pressure, and the cement protects 
the iron from oxydation by 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 to the consumm• as pure as at the fountain head, is abso­
lutely indesfructible. 

The experience of over twenty years has proved the value of 
Wrought Iron and Cement Pipe, and it is now extensively 
used by water works throughout the country. 

That it possesses sufficient strength for any desired pressure 
of water, that it is durable, and that it is not liable to the great 
objection to cast iron pipe, but retains its original size, increases 
in strength and value with age, and furnishes wate1· free from 
discolorntion, are facts which experience has demonstrated. In 
the improvements which this Company has introduced it bas 
been the aim, by the use of more mechanical methods and 
improved tools and machinery, to render the pipe more perfect, 
and thereby to enhance the value of that which has been prornd 
by experience to be intrinsically good. 
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We are confident that a careful examination of the processes 
by which we work will show the valne of these improvements, 
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 20 per cent. cheaper than 
cast iron pipe. The pipes are in all cases laid and guaranteed 
by the Company, an<l prices will be furnished on application. 

The patented improvements introduced by this Company are 
as follows: 

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

2d. In the form of joint. 

3d. ln the mode of tapping. 

IMPROVEU 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 cylindricnl follower, 
the cylindrical end being of the size of the interior bore of the 
pipe. The cone, attached to a rope, is passed down through the 
shell as it stands on end, cement mortar is thrown in the pipe, 
and the cone, point forward, is drawn from the bottom tu the 
top, in its passage displacing the cement and pressing it against 
the side of the pipe. The cone is guided by thin spurs of sheet 
iron, which project from it, and run in contact with the metal 
shell. 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 coue has passed through, there is of course 
nothing but its own power of cohesion and adhesion 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 settle toward the bottom 
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end of the pipe, so that the lower end of the bore will be reducedin diameter by the bulging inward of the cement, while the­upper part of the bore will be correspondingly enlarged. Thesurplus cement may be scraped out and the deficiency suppliedwhen the }lipe is sufficiently hard to handle, and this is what hasto be done with every pipe lined by the above method, where anapp1·owimate uniformity of bore is accomplished.

By the patented process of the American Water and Gas Pi] ,eCompany, the shells are lined by forcing them when filled withthe requisite quantity of cement, down and around cast iron core-i,longer than the shells, and lathe-turned to the exact diameter ofthe required pipes. Attached to both ends of the shells &reappropriate devices, through which the core must pass, and bywhich it is absolutely centred, rendering cel'tain a perfectly evendistribution of the lining ou all sides of tho core. The quantityof cement used is so111cwhat in excess of that actually requiredto line the pipe, and the surplus is forced to pass through a smallaperture in the cap covering tho top of the pipe. The powerrequired to accomplish this thoroughly fills the entire spacebetween the she11 and the core w ith a compact body of cement.The p ipe is left in this position on the core until the cement hashardened to such an extent that when the p ipe is drawn oft� nomovement of the lining can take place. By this improvementis obtained a pipe of smooth interio1' su1face, unifo1•m diameterof bo1·e, and one wliich requires no liand patcMng,for tlie pipes leave tlie core wWi slwulders and ends as perfectly finislied as ifcast in a mould. 

IMPROVED FORM OF JOINT.

Before om patented joint, that important portion of the pipewas formed as follows: The shells were made of like diameter ateach end, the ends were butted together, a loose sheet iron sleeve-
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was placed around the junction, and the space between the sleeve 
and the shell filled with cement. 

The least carelessness of the workman might place this sleeve 
in a wrong position, so that the junction would not be properly 
protected, and even when properly placed each joint so formed 
would be, in £act, two joints, one on each side of the sleeve, 
which needlessly added to the possibility of leakage. 

By our patents a regular hub and socket-joint is formed. Our 
iron shells are made slightly tapering, and in the process of lining 
four to five inches of the larger ends are left free from cement. 
The smaller ends are of such a size that they enter the larger 
ends of the next pipes to the depth which is free from lining, 
leaving an annular space of that depth between the two shells, 
which, to complete the joint, is filled 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 certainty that the space is thoroughly 
filled. By a simple method wlien laying, the pipes are centred 
so that a continuous and uniform bore is maintained. It will be 
observed that the chances of leakage are reduced one-half as 
co111,pared wit/1, the nld style, even if there were no certainty of 
making a more per;fect joint, for the water can escape in but one 
direction; we thfok, besides, we have a stijfe1' joint. 

MODE OF TAPPING. 

The ol<l style consisted in cutting off the cement covering, 
brightening the surface of the iron, and soldering fast the stop­
cock, then with a drill inserted through the water-way of the 
cock, boring through the cement and iron of the pipe. The 
objections to this were the danger of the solder becoming 
detached from the iron, or the oxydation of the iron by the use 
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8 fNDJcS'1'RU0'l'IBLE PIPE FOR SUPPLYING of acids in soldering, and the uncertainty of al ways drilling a. round hole through 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 le,iknge. 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. It is held in position by a lock-nut on the outside of the pipe, screwed firmly against tl1e 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 ping. In this way neither the cement covering
the pipe, nor the vining, is disturbed j the connection is made
without solder, am.d at m'uch 'less cost, and in less time than by 
the old method. Having endeavored to expl!!,in the patented improvement41 introduced by our Company, we would invite your attention to a few reports and extracts, from engineers and othen;, who have had an opportunity of comparing the Wrought Iron and Cement Pipes with cast iron ones, and to certificates from parties who have used the pipe with our improvements. 

The followlng is from the Water Trustees and Commissioners of the village of Saratoga Springs, N. Y. : "In answer to the numerous inqniries in relation to Inde­structible 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 thia method° of saying that we have perfect confidence in the utility,
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goodness and durability of said pipe. The village of Saratoga Springs has some twenty thousand feet of this pipe, varying from six and a half to one an<l a half inches in diameter, under a head of abont eighty feet. It has been laid since the fall of 184-6. Since it was first fully completed it has cost nothing, comparatively, to keep it in repair, and, although some portions are exposed to the frost, it seems to stand the test well, and answer all the purposes for which it was designed and con­structed. We believe it preferable to iron pipe; is much cheaper -and more durable; and we would not exchange it for any other kind of pipe yet invented, if we could without any additional expense or inconvenience. " The water comes through clear and pure, and where we have had any occasion to take any part of it up to improve or alter tf1e grounds, it appeared to be jnst as sound and imperish­able aR the moment when it was laid down. 
11 SARATOGA SPRINGS, December, 1849. "Signed, 

J. A. COREY, Latt 

S. CHAPMAN. }. W. S. ALGER, T1•ustee.�. WILLIAM 000]{,
R. GARDNER, 1H. P. IIAYDE, J Trustee,.J. L. PERRY,J. D. BRIGGS,G. M. DAVIDSON,R. PUTNAM,N. B. DOE, } 

lVa
te,- Commissioners."

'' I certify that I was Chief Engineer of th.., above work m charge. and fully concur in the foregoing statement. "Signed, ·' S. H. OSTRANPER,
" Civil l!,ngineer." 
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(The foregoing is published by us, as coming from the first 
place of any size where Wrought Iron and Cement Pipe was 
used, and the latest r�ports of engineers and others upon its 
condition confirm onr claim that the style of pipe is imperi8h­
ab/,e. • It was constructed before out· patents, and, of coursti, 
without our improvements.) 

The following is an extra.ct from the report of W. S. Whit­
well, Esq. (former 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 tl�e Iron 
and Cement Pipe; with the latter I had been acquainted several 
years, and from its cleanliness, cheapness and durability I was 
much inclined to advise its adoption without any qualification. 
As a precautionary measure I proposed that a Committee of 
your Board should visit where these pipes had been in use, to 
learn if any objections existed, and if they had answered the 
expectations that had been forrned of them. Your Committee 
returned so well satisfied, that they were adopted without 
further hesitation. 

"The great objection to the iron pipe is found in the rapid 
incrustation \vbich 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 diminution of capacity 
would scarcely be perceptible for seven or eight years, in a pipe 
of ten inches diameter the incrnstations 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 
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of cement in the manufacture of the pipes, and making the 
joints, I cousider this as the best water pipe now in use for the 
supply ot towns and villages. 

" The Board have reason to bo satisfied with the decision they 
l1ave made, as they have materially decreased the cost of the work 
by the use of this pipe. 

"Respectfully submitted, 

" W. S. WIIITWELL, 

"BosTON, February, 1850." 
" Con.mlting l!)nginee1·. 

&tract frorn the Report of tlte Water Crmw1i8sioners of 
Plymouth, .Ma.�s., for 1856 : 

•· The most important question to be decided by the Couimis­
siouers was the kind of pipes through which the water should be 
con\'cyed. The largest experience in this country, as well a,; iu 
Europe, pointed to cast iron as the principal material used in the 
construction of water pipes. But tbe experience of the last few 
years has shown that where water appt·oximates in any consider­
able degree to purity, the iron pipes through which it has lJecn 
conveyeg have become coated with r�st and tubercles, in some 
cases diminishing the size of Lhe pipes as much as fifty per cent.; 
and the iron coupling used fot· connecting the wooden logs of the 
old aqueduct in this town in somo instances were found to liave 
been diminished in their capacity for conveying water more than 
seventyji;ve per �ent. by the accumulation of these tubercles. 
The report of a Committee of the Town in 1854 having presented 
some important evidence relative to the use of an article called 
'Indestructible Cement Pipe,' the Couunissioncr .. decided to test 
that evidence by inquit ie,; in places where tbis pipe had been 
introduced, the result of which was so entirely corroborative of 
the facts presented by the Committee of 1 54, that an adoption 
of this pipe was decided upon, and a contract was made by which 
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nearly eleven (11) miles of main and distributing pipes have been put down, besides a corresponding amount of service pipe of the same material. 

" And so far as we can form an estimate of the value of this pipe by our experience thus far, h has been in the highest degree satisfactory. 
" The water bas been flowing through a considerable portion -0f the pipes since the 15th of August, and appears to flow with perfect purity and freedom. Where occasions have been pre· sented for disturbing the pipe, it has been found in a condition to warrant the belief that it will be what the manufacturers claim for it, indestructible.
"PLYMOUTI1, March l, 1856." 
The extensions of distribution pipe niquired at Plymouth dur­ing '72 and '73 were furnished by this Company. 

FROM SAMUEL McELROY, C1v1L ENGINEER. 
ENGINEER'S OFFICE, NASSAU WATER COMPANY, } 355 Fulton Street, Brooklyn, March 25, 1857. 

Sm: I 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 1842. The inspection was made on the ground, March 20, with the pipe just taken from the trench, and subsequently with the specimens in this office. 
The exterior of the cast iron pipe, except at the joint, which is much corroded, is in very good condition. The entire interior is coated with tubercles, in some cases separate, but. generally in groups, varying from a qmuter-inch depth on the upper side ofthe tube, to five-eighths-inch in the lower. A large proportion of those on the lower side extend horizontally across the tube, reducing its vertical height to two and one-eighth inches, where the upper tubercles occm. 

• 

1:'UJU!: W.A'l'lm 'J'O CITIES ANll vrU.AGE!:'. 
The exterior coating of cement of the wrought iron pipe I find very solid, req niring considerable effort with a hammer and cold chisel to remove it from tbe iron tube. The lining has also set very compactly, so that in cutting through the pipe with the chisel very little is broken away from the edges of the cut. There is a slight discoloration on the lower side of the interior, owing to the sedimentary deposit of its contents, but the entire interior is as perfect in form and smoothness as when first laid down. Examining the iron ( which is about twenty to twenty-two wire gauge), especially with regard to the joints, rivets and sleeves, I find no traces of oxydation whatever, the iron in these several parts retaining its freshness of color and perfection of form as if newly laid. At the time of laying the pipe a piece of twine, not quite one-sixteenth inch thick and two feet long, was imbedded in the cement, the preservative influence of which is singularly illustrated in the fact that the twine still keeps its original color, and, when tested with a spring balance, stood for some time a regular strain as high as twelve pounds. This examination simply confirms, by its clear and forcible testimony, a conclusion at which I arrived on this subject several years ago, having taken pains to study the character of this pipe since it first attracted my 11otice at Albany in 1847. Cast iron pipe is objectionable, in rny opinion, from its costliness and weight, its losses of length at the joints, its discoloration of the water by oxydes, its reduction of area by tubercles, and the diffi­culty of making and keeping tight and strong joints, points in which the superiority of the othe1· pipe is clearly demonstrated. Very respectfully yours, SAMUEL McELROY, 

Assistant llngineer Brooklyn Water Works. 

CITY CLERK'S OFFICE, }CrrY OF IIunsoN, N. J., July 6, 1 68. 
American Water and Gas Pipe Co., Jersey City, 1Y. J : GENTLEMEN: In rnsponse to your inquiry as to your pipe, I 
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wonld say that we have tried the old patent, and have well tried 
yours. I am perfectly satisfied with yonrs in every respect, and 
have yet to find the first break or rnpture in yom pipe. The 
joints, generally the weakest part of the pipe, are, if anything, in 
yonr pipe, the strongest. Indeed, in my opinion, it is snfficient to 
say that I find no fault in them. They are all they claim to be, 
and that under a pressure of about one hnudred and twenty feet 
at almost an angle of forty-five degrees. 

CIIARLES J. ROE, City Clerk, 
In charge of tlie Water Department, City of H,ud8on, N. J. 

&tractfrom a letter of Hon. E. H. Hadden, June 9, 1868, at 
that time President of the Board of Water Commi8awnera, 
.Middletown, New York. 

"We investigated the subject of supplying our town with 
water, fully, and also looked carefully at the kinds of pipe used, 
and concluded to give the contract to Mr. Halladay and his asso­
ciates, who constructed our works to our entire satisfaction in 
every particnlar. Mr. Halladay and those connected with him 
are gentlemen of great force of character, energy and responsi­
bility, and finished our works in the best manner, and within the 
contract time, notwithstanding a very wet season, which inter­
fered greatly with their operations. Ilad we another contract of 
the same kind, we should not look any further for a company 
with whom to contract for the construction of the same, or for a 
kind of pipe of which to construct it." 

OFFICE OF W .ATER CoIDnssIO.NERs, } MmnLETOwN, ORANGE CouNTY, N. Y., April 14, 1870. 

Garwood Ferris, Esq., Sec. and Treas . .A.m. W. & G. P. Oo.: 

DEAR Srn: In reply to your inquiries in regard to the KNIGBT­
B.A.ILEY PATENT WROUGHT IRoN AND CEMENT WATER PIPES laid 
by your Company in this village for the Middletown Water 
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Works, we have to say that since the pipes were laid, in the sum­
mer of 1867, to the present time, tbroufh our line of some six and 
a half miles of pipe, at many points under the pressure of nearly 
two hundred feet, there has been no bursting of pipes, and no 
leakage except in occasional and trifling instances. 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, 

UZA.L T. HAYES, 
f JOHN L.BONNELL, 

WM. W. REEVE, 

Water 
Commia8ionera. 

STA'l'E Hm,HEOPATmc AsvLuM FOR THE INSANE,}MrnDLE1'0WN, N. Y., January 22, 1872. 

Garwood Ferris, Secretary : 

DEAR Sm: 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 fnllest expectations, and while for 
us and for the people of Middletown (where it has been laid and 
in use for some five years) it has proved strong enough for all 
practical purposes, viz.: to sustain a head of from 150 to 200 feet, 
we have pnre WA.ter, uncontaminated by iron or lead poisons. 
The wronght iron shells being lined with and enveloped in stone 
(artificial), your pipe must be the most durable of water con­
ductors, while it is also free from any soluble elements which 
might render the water impure. Enough, I am sun•, to commend 
it to ever.r rational mind that has given this subject the least 
thought. 

Reepectfn II y yon rs, 
DR. GEO. F. FOOTE, 

Medical 8uperintende11t. 
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OFFccE oF ST. P �UL W A'rim Col\1PANY
1 
lST. PAUL, Mmn., March 1, 1870. I 

G. Ferris, EtJq., Seo. anr/, Treas. of Am,. W. &; G. P. Oo. :DEAR Sm: The "Wrought Iron and Cement Pipe" laid byyour Compauy the last season-being about ten miles of the different sizes from sixteen-inch to four-inch bore-bas so far exceeded our 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, />1·esident qf 

St. Pa·ul Wate,• r'ompany. 
0FFI0J, OF WATER UoMMISSION.llliS, } BrnoHAM-roN, N. Y., March, 1870. 

A.merica,n Water and Gas Pipe Oo., Jersey City, .N. J.:

GENTLEMEN : At your reque8t, and for the information of the public, we would state that our system of water distribution con­sists of about fourteen (14) miles of the "KNIGHT-BAILEY P aTEN'l' W ROUGH'!' I&oN AND CEMENT PIPE," of the different diametera, 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 use. 
The water is forced <lirect into the main pipe without the use 
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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 iron shell,;, 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. W c can also commend very highly your patented appliance for facilitating the making of service connections without the risk of injury to the pipes. 
We h3:ve every demonstration that the pipes are all that they claim to be, that they are indestrnctible, and furnish water with­out contaminatiug it, and are reliable and economical in use. They have fully answered our expectations; in fact, much better than anticipated. W. P. POPE, � SABIN McKINNEY, FREDERICK LEWTS, Oo,mr.issioners. J. S. WELLS, \ 

WM. E. TAYLOR, ) 
T. A. SEDGWICK, Supe'rintendent. 

OFFICE OF BrnoIIA:M'l'ON WATER UoMMrSSIONKRS, l Brno11AMTON, NEw Yo&K, January 21, 1874. I 
DEAR Sm: Your favor under date of 19th inst. is before me. In reply will say that we have twenty-two mile8 of water mains of the " Wrought Iron and Ceme11t Water Pipe," manufactured by the American Water and Gas Pipe Company of Jersey City. 
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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. !he pipe costs much less tha� cast 
iron pipe, can have branches rnserted for c�oss stre�ts or . for fire 
hydrants with bnt little ex�ense com�arcd with cast �r?n pipe, and
once in •every seven feet nipples are mserted to facilitate plumb­
ing for service pipe, saving considerable expense to water takers. 

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

We have made several extensions in our water mains, and iu 
all cases have used the "cement pipe." 

Yours trul.Y, 
T. A. SEDGWJOK, S1tperintendent.

OFFICE OF PORTLAND w .ATER COMP.ANY, 

} PoRTLAND, MAmF;: February 20, 1870. 

J. R. Halladay, Es']., P1·es't of .American W. &. G. P. Go., 
Jersey City, N. J. 

DEAR Sm: Your letter of inquiry reached me yesterday, and 
in reply will state that everything connected with the �orks has 
so far fully answered my expectations, no trouble havmg been 
experienced since yon left Portland. 

The main (16 miles of twenty-inch �ipe) is .working exc�l­
lently, and ont of the fifteen miles of d1stnbut10n already laid 
down but four slioht leaks have been developed ; and when I 
consider the mode �f manufacture, the material and the care used 
in laying down the pipe, I should have b.ecn g:eat�y disap�ointed
had any serious leak occurred. The pipe, d1ffermg as it does 
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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 making the joiuts, together with the 
brass nipples which are inserted for service connections, all make 
it, in my estimation, the best conductor of water in the world. 
And I cannot refrain here from congratulating yon on the com­
pletion of the work so adrnntageons to yonr reputation and so 
much to oar satisfaction. 

Very truly yours, 
HENRY G. BEATLEY, 

Superintendent of Portland Water Company. 

Erd!l'act from published Otftcial Report of the Superintendent of 
the Portland Water Company. 

January 1, 1872. 
Too much cannot be said in praise of the whole line of 

Wrought Iron and Cement Distribution Pipe throughout the 
city, which so far has given entire satisfaction. Probably no 
similar wor·k, with same bead of water, bas ever before been 
attended with the same favorable results. 

During the month of February, 1871, portions of the pipe i11 
some parts of the city were found frozen in places where it did 
not interfere with consnmers, near dead ends. Eight hundred 
or one thousand feet in length were frozen solid and left until 
spring before being freed from ice. These pipes (iron and 
cemeut) �vere not in the slightest degree injuriously affected by 
the freezrng, 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 Oompany. 
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o�·FtcE OF PoRTLAND w ATER COMPANY, lPo1nr,AN0, MArnE, Septemher 27, 1871. )

Garwood Fe1'1·i8, .E8q., Seo. and Trea8. Am. W. &. G. P. Co. 

DEAR Sm: 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 have testecl it during the
severest winter on record; because thus far, under the severest
pressure, it stands firm; been use we now fiud the pipe in good
condition and not rusting; because we arn 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 suf­
fered from the bursting of cast iron pipe under the same circum­
stances. During the past three months we have hardly bad 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.

Y oars truly, C. J. GILMAN,
Treasurer of the Portland Water Compa,ny. 

BosToN, January 15, 1872.
The subscribe1·, under whose direction the water works in

Plymouth, Mass., were constructed (works so thoroughly built
that the annual expense to tlte town for repairs has, in sixteen years, been less than $5), having examined the method of lining,
ta.pping and connecting "Wrought Iron and Cement Pipes,"
known as the "Kniglit-Bailey Patent," manufactured by the
AMERICAN WATER AND GAs PIPE Cmu'AN't of Jersey City, N. J.,
is fully satisfied of its superiority over the plan hithet'to adopted,
both in the avoidance of air-blisters by the new method of lining
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and in the sooketjoint, 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 sufficient improvement to recommend
this over any other cement pipe now in use. 

MOSES BATES,
Civil and Hydraulic Engineer, 

Cliief Engineer Plymouth Wate?• Works, 
51 Water street, Boston.

OFFICE OF THE w ATER ComnssJONERS, 
} HARTFORD, CoNN., October 3, 1871. 

This is to certify that in the summer of 1868 about 5,000 feet
,of the Knight-Bailey Wrought Iron and Cement Water Pipe
was laid for the Hartford Water Works in Ilartford, Cunn., 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, PreBident.

OFFICE oF HoRLBUT PAPER 0oMPANY, lSooTH Lim, MAss. J,inuary 24, 1872. (
.American Water and Gas Pipe Company. 

GENTLEMEN: In reply to your favor of the 19th inst., we are
pleased to report that the 8-inch Wrought Iron and Cement Water
Pipe-5,600 feet in length, under 110 feet head-which you laid
in 1870, h�s given us entire sati::;faction. We like your pipe so
well that we propose laying a number of hundred feet more
during the coming season. 

Yours truly, 
HURLBUT PAPER COMP ANY, T. 0. HuRLBo-r, Trea8urer.
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(A_t . the. above point the water is used in the cleansing processes

req111s1te m �he manufacture of the finer grades of white paper,
wlrnre any discoloration of the water would be fatal to the purityof color required.) 

Cny OF N onwrolf W a.TJm W ORKs, }Nonwwa, CoNN., January 18, 18'72. 
..American Water and Gas Pipe Oompany. 

DEAR Srns: After a long practical experience in the manu­
facture and laying of Cement-lined Water Pipe, I am fully satis­fied that your method of lininv under pressure is by far the best,

. and produces a remarkably solid, perfectly cylindrical and uniform
bore, very smooth, and when properly laid the joints arc superiorto any other. The method of tappinv is almost invaluable forall ordinary services, and removes all danger of breaking thelining 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 your pipe, under an average pressure of about 100 lbs. per sqnare­inch, and feel that no better pipe can be laid.

Yours truly,
H. B. WINSHIP, Superintendent.

OFFICE OF TowN SURVEY CoMMcss10N OF' Krnos Co., 
} BROOKLYN, February 1st, 18'72. 

Civil Engineers of experieuce in construction in the UnitedStates have had continued occasion to use and to value the
�upe�·i�r hydraul�c limes of our geological formations, and to rely
1mphc1tly on their good results, particularly in hydraulic works.In this respect they accept and confirm the practice of the
engineers of past ages, many of whose works yet remain in nse.

The a.pp�ication of hydraulic cement to cast iron water pipes9.8 a palliative of tubercular corrosion has been attempted, but
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like the tar coating is nothing more than a terrp01·arypalliative:
while the use of w1'ouvht iron pipes, carefully lined and coated
with a substantial layer of cement mortar, secures a practical
result, which is dumble, economical, and highly advantaveom
to the supply of water itself. Here theory and experiment com­bine to indicate the best plan. While there can be no questionthat water pipes of the ordinary grndes of cast iron, as used, areopen to grave objections, the ad vantages of such a snbstitnte as
this are clear, and merit investigation and trial. As to detailprocesses of their construction and use, theory and trial alsocombine to indicate certain simple laws. There can be no ques­
tion that wrought iron pipes must be carefully riveted and madeof first-class material and workmanship, so as to prevent bucklingor opening of the seams in handling or under pressure; also that
they must be properly coated at the joints and taps to preventgradual corrosion and leakage; and also lined and coated in soperfect a manner that the cement will firmly adhere to the ironshell, and be thoroughly compredsed and formed. On principle, then, I have not hesitated for many years to 
advise the use of cemeut·lined water pipe in preference to castiron, and I am also satisfied on principle and from various oppor­tunitielil of observation, that a very decided advantage in detailhas been secured by the Knivht-Bailey process of lininv,jointinv and tappinv. This process secures greater perfection of form,greater compactness of cemented lining, bette1· protection 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 muchbetter joint in trench work than were secure<l by the original
patented processes. SAMUEL MoELROY, Civil Envinee,·.

OFFICE BOARD OF W AT.l!:R 0oMM1SSI0NERS, }WARWICK, N. Y., Febrnary 2, 1872. 
..American Water and Gas Pipe Oompany. 

GENTLKMEN: In compliance with your request, we will state
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the (Knight-Bailey Patent) Wrought Iron and Cement Pipe la.idby you last season for the pnrpose of carrying water to andthrough our village, and everything connected with the worksbui.lt by you, has so far fully met our expectations and we believe. ' your pipe. when weJl made and ]aid, to be equal to any, if not thevery best water pipe in nse. 

THOMAS BURT, 
/ WM. IT. CHARDAVOYNE, Oommis.'lionera.

JAMES Il. HOLLY. 

OFFICE OF ENGINEER W Es·1· PrnsToN W ATEl? W ORKs, } PrITSTON, Pa., Febrnary 7, 1872. 
Garwood Fe1"ris, .&q. 

DEAR Sm: The Pipe you put down for West Pittston Water
Company has so far given entire satisfaction ; but one leak devel­
oped on putting the water in-none since. I have had no pre­
vious 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 yet authorize me to
say more than that it is so far perfectly satisfactory to us, and I
have no doubt will continue to be so. 

Very truly yours, 

GEO. JOHNSON, Engineer.

OFFICE OF 0HrnF ENGINE.ER, BoAn.n OF Pu.nuc WoRKs, l
JERSEY CrrY, N. J., January 30, 1871. I

Garwood Ferris, llsq., Secretary, et,e. 

Srn: In reply to yours of the 24th inst., would state that I 
have no hesitation in endorsing the iron and cement water pipe 
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as laid by yonr Company, believing it snp�rio'.· for tl
'.
c _pnrpo�e

used to any otl1er pipe in the mm•ket. PreJud1ced ongrnally m 
favor of cast iron pipe, my skepticism concerning iron and cement 
was dne to doubts concerning the perfection of joints, and a fear 
that in tapping the lining would be so fractured as to allow tlie 
water to come in contact with the iron, and the metal he so 
weakened by oxydation as to be unable to sustain any consider­
able hydrostatic 

0

pressure. The method of joining and tapping 
adopted by your Company obviates these difficulties, and !he 
maintenance of distribution pipes laid here by you (aggregatmg 
over twenty miles) costs Jess than for iron pipes on the same 
levels. That the bore of the pipe laid by you wil1 not diminish 
in diameter. is also an argument in its favor as compared with 
iron pipe, while the certainty that the quality of the w&ter suffer& 
no deterioration either from passing through or remaining in it 
renders it preferable. 

Respectfully, 
J. P. CUL VER, 

Chief Engineer. 

&tract from the Repo'rt of the Chief Engineer of the Board of 
Public Works of Jersey City, N. J.,f01· 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 recapitu­
lating them." 

&tract from publislied Ojjicial Report of CMef Engineer of 
Boar·d qf Public Works, Jersey City, N. J., for the year 
18'72. 

The former engineer of our water works suggested in his report 
for 1870 that in a few years the then existing conduits would be 



26 fNDESTJWOTIBLE PIPE FOR SOPPLYING 

insufficient to supply this city with water. Considering the rapidincrease in cor.sumption 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 tolay a new line of pipes to connect the receiving reservoir withthe branch conduit and Sllbmerged pipe which were contractedfor in 1871. Accordingly specifications were prepared, bidsreceived, and contract awarded to the American Water and Gas Pipe Co., of this city, for such new line. As considerable com­ment was had on the action of your Ilonorable Body, I beg leaveto quote the report of your Committee on Pumping and Reser­voirs, recommending the adoption of the cement-l ined iron pipe-the more especially that numerous inquiries have been madefrom various water boards conceruing this conduit, and generalinformation requested not easily i mparted by correspondence. 
"Your Committee on Pumping and Reservoirs, to ,vhom werereferred, on the 30th of July, 1872, the proposals received on thatdate for building a 36-inch conduit from a point 11ea1· the westbank of the Hackensack river to the receiving reservofr, withinstructions to report which pipe they will recommend for adop­tion, have to report: 
"That since the building of another coud nit was suggested iaDecembe1· last, they have carefully considered the subject, andonly after being fully ,mtisfied that the necessities of the citydemanded its immediate construction did they request authorityto advertise for proposals. 
"The alleged snperio1·ity of iron and cement pipe as a mediurnfor the conveyance of water caused yonr Committee to include itin the specifications in competition with cast iron pipe, and theresult of such competition is em i nently satisfactory.
"Before deciding which style of conduit to recom111eud animpartial examination has been made, and the merits of eachthoroughly canvassed. The 1·esult is that your Committee &reunanimous in advising the adoption of iron and cement pipe. 
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"The reasons that have guided you1· Committee in arriving at
such conclusion are as follows : 

'' The action of Passaic water on cast iron, a., shown in existing 
conduits and distribution pipes, de,·elops the formation of accr�­
tions which in their early stage are small in size an<l hemispheri­
cal it; shape, covered with a thin scale, and filled with a s�bstance 
resembling black mould slicrhtly moist, and of an offensive odor. ' 0 

·1 l 
They appear to increase rapidly in bulk and numbers nnt1 t 1e
entire inner surface of the pipe is covered with them. 

"Their growth not only diminishes the diameter of the pipe 
but affects its stability, as they destroy the metal beneath themt
changing its characteristics and tending to render it unequal to
the strain of even light hydraulic pressures. 

"They also taint the water, imparting to it a discernible flavor. 
"The oxvdation of the outer surface of cast iron pipe reduces

its strength: and experience teaches that c:oal tar v_arnisb, as �p­
plied to cast iron, while a protection, is not a certam prevent1 ve­
against rust. 

"The action of Pase;aic water on cemenet-lind pipe is entirely
different· the diameter is not reduced, and the face of the lining,
after yea:.S of use, is as clean as when �rst applied The. sole
effect of the water is beneficial, hardenmg 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 th@ former, as by its use the sum of $130,000 can besaved. 

"Another consideration (although a minor one) is that the iron
and cement pipe will be manufactured here, giving employmentto our own citizens. 

"The adoption of iron and cement pipe will not be testing any
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crude theory, as such pipes are in nse in numerous towns andTillages, aud bid fair in the not far distant future to supcrcede casthon for water conduits. 
'� The city of Portl:nd has a large main over sixteen miles long<>f iron aud 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 thepipe of the .American Water and Gas Pipe Co. so superior toothers of its kind. 
"Your Committee have corresponded and had personal inter­views with tlie officials of Water Boards of various cities wherecement-lined pipes have been laid, and in response to our in­quiries they have not only indorsed snch pipe, but praised it interms of highest commendation. 
"The danger of rupture in the pipe is obviated by the gauge-0f the plate iron to be used. Samples which have been tested together with the official certificate from the Southwark Foundry'. 

' .are now 10 our possession. They show a tensile strength of about.62,000 pounds to the square inch. According to the formulathis iron, in a tube of the required dimensions, will sustain overfive times the pressure to which it will ever be subjected-afactor of safety sufficiently conservative to allay the fears of eventhe most timorous. 
"In this connection the experience gained in other sections isof importance, and the following extracts from the AnnualOyclopaJdia of 1870 are of interest: 
"' The history of hydraulic mining in California has been oneof bold engineering feats. * * We find in many placesthat sheet iron pipes are employed, and succeed under pressureswhich startle engineers of acknowledged ability. The SpringValley Water Company, ill San Francisco, convey their city sup­ply of water from their reservoirs over a distance of seventeenmile� in two lines of sheet. iron pipes 30 inches in diameter.
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These pipes arc made with circular seams single riveted, andlongitudinal seams double riveted, anti with thicknesses andpressures as follows: No 14 iron, 60 feet head; No. 12,1 00 feet;No. 11, 200 feet; and No. 9, 250 feet. These pipes have been insuccessful operation for many years.
"' One line of 6,000 feet, after having bceu in use for tenyears, was lifted and relaid in another place, being found in �sgood condition as when first put dowu. The success of thispipe led to tho employment of one of greater magni�nde. * . *The inlet to the pipe is 150 feet above the outlet, w ith a vertical height from the lowest point to gntde line of nine hundred

feet.'" 

" The thickness of iron used is No. 14 for 150 feet head; No.12 for 275 feet; No. 10 for 350 feet; � o. '7 for 425 feet; t inch for 600 feet; -Ir; inch for 850 feet, and l inch for 900 feet.These pipes are merely iron shells coated with asphaltum, and a comparison of the conditions with those of our works must effec­tually silence cavil. The inlet to our conduit is le&s than thirtyfeet above the outlet, and greatest difference of elevations lesathan 160 feet. The iron called for in the specifi.c�tions is No. 9Birmingham gauge, and the size of rivets and method of rivet­ing identical with that employed i n California.
"It is stated that at places where iron and cement pipes areused in connection with the Holly system of water worl-s thecement-lined pipes stan<l the immense fire pressure better thando cast iron pipes.
"Large mains have been laid by the American Water an�Gas Pipe Co., where the pressure is from a permanent head ofabout 24:0 feet, in which the iron has not been in excess of one­half the thickness proposed for our conduit.
'' More examples might be cited, but we deem these enough.
"The method of Tining has been examined by competent en­gineers and pronounced such as to insure tho certain covering of
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the iron, the esse11tial item, as the fact that cement is a positiveand permanent protection of metal from o:xydation is incontro­vertible. 

" TLe jointing is mechanical, and so arranged as to preventleaking, rendering the pipes practically a continuous tnbe with­<mt flaw or break. 

"While the utility of iron and cement pipe is generally con­ceded when laid upon the upland, objections have beeu mgedagainst its nse over the meadows, for the reason that its rigiditywould render it liable to fracture at the joints in case of settling.Such objection is scarce valid and must proceed from ign orance.concerning the nature of the foundation as shown on the plansand explained in detail in the specifications.
"A hard bottom underlies the Hackensack meadows at adepth averaging less than twenty feet below the surface, whilethe turf, muck and roots form a mass sufficiently compact to pre­vent any lateral motion to piles driven in it.
"The foundation, as designed, consists of two rows of piles,the rows being 2 feet apart, capped transversely by 12 x 12 inchtimber, the bents being 12 feet apart from centres.
"Five courses of stringers of 8 x 10 inch timber extend(breaking joints on tl1e caps) over the entire line on the mead­-0ws, and are covered with a plank flooring, a11 being securelyspiked down. On this foundation a brick cradle laid up in hy­draulic cement will be built, in which the pipes will be laid upona bed of cement one inch deep. The cradle will be coveredwith a brick arch, the bricks being bedded so that an inch of ce­ment will fotervene between them and the iron of the pipe. Theconduit will then be covered with twelve inches of earth andsodded. 

"Disinterested engineers and builders of unquestioned abilityAnd large experience, who are familiar with the nature of the

PORE WA'fER TO CITIE.'- .\:-ill \'ILi.A I 
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The internal diameter of the pipes, when lined, will be 36 
inches; the length of the line 22,300 feet, of which distance 
a.bout 17,500 feet will be on the llackensack meadows. Doubts 
were expressed as to the thickness of metal in the shells being 
enough to give strength to withstand the pressure which the 
committee asserted the pipes would sustain, and as cast iron pipe 
was req nired in the specifications to stand a pressure of 300 
pounds to the squal'e inch, it was claimed that the cement-lined 
pipe should be equally strong. To allay such doubts, a section 
of pipe, similar to thn.t to be used in the conduit, has been 
made, tested and resisted a hydrostatic pressure of 300 pounJs 
to the square inch. 

BOAIUI <W Puuuo ·w O.RKS, BUREAU o�· ENCHNJ<;ER.L."<O } 

AND Suuv1,Yrno, 
,J lsRSEY OnY, N. J., January 23, 1874. 

Ga1·wood Ferris, Esq., Sec.Am. Water and Gas Pipe Oo. 

DEA1t Srn: Iu reply to you!' l'eqnest, that you be furnished 
with an official certificate from this office, concerning the conduit 
built by your company for the Jersey City ·w a tel' W 01·ks, I take 
great pleasure in stating that the twenty days' test, under foll 
head, bas been had without developing a leak or defective joint, 
and that the work has been accepted as completed 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 more risks 
than generally attend work of this character, and the success 
which has crowned you1· efforts pl'Oves not only the superiority 
of your method, but also careful workmanship and vigilant 
supervision. 
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The provisions of plans and specifications have been compl�cd 
with excepting that materials have been of even better qnahty 
than' you were required to furnish by the terms of contract. 

The internal diameter of the pipe (lined) is 36 inches; thick­
ness of metal in shells No. 9 Birmingham gauge ; the prcs�ure
sustained that due to a permanent head of one hundred and sixty 
feet. 

A section of tl1e pipe has resisted an intemal pressure of three 
hundred pounds to the square inch. 

Respectfully, 

JNO. P. CUL VER, Chief .Engilneer. 

0FFJOE oF TnE ENGINEER oFNEWARK it\.QuEouoT BoARn, 
} February 26, 1872. 

Garwood Fer1°i8, Sec. Am. Water and Oas Pipe Oo. 

DEAR Srn: In reply to yom request, I give my opinion of 
the merits of Wrought Iron and Cement Pipe. My knowledge 
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. 

1, My experience, while it confirmed my early impressions, 
satisfied me that there were many points connected with its 
manufacture and use susceptible of improvement, so that what 
had been proved to be intrinsically good might be greatly 
enhanced in value. 

The improvements adopted by your Company are such as 
must commend themselves to every one capable of judging 
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we have the most perfect and efficient water works in tl1ocountry, 
and the result at the �evern.1 tires·we have had since their com­
pletion folly prove,; the correctne,,,; of my view5. The first ,,ix 
month,;' expense o� running them was about one hundred dollar;:. 

The contract for putting in w1l:, faithfully performed, sud in 
the most satisfactory m:mner . 

I can cheerfnlly recommend the American W ntcr and Ga;; 
Pipe Compn.ny a� one that has ;;i\·en u,; the grcn.tcst ,-ati faction .

I am very respectfully your;•, 

WM. :MoEOIIRO:N'. 

&tract .ti·nm the .A.,mual Report of th6 Bl)ard of Waur Oom­

mi8 io11er · ef the Oily of 001,oord, .N. II., .for year ending

Decembe,· :11, 1�i3. 

•· With tho exception of the ctting of n fow hJ·dr nts. which i

necc-,;:uily deferred until next year. the contract of the Ameri 11 

Water nnd Gn Pipe Oompnny for the con tn1ction of thew ter

works hns heen completed, nnd n settlement in full h been

agreed on witb the mpnny. In thu cl -iug th ir connecti n

with the Company. the B r<l w tb pl uro refer to the ng 

blc relations which hnve xi tcd l tween the p rti .... om· •

uuder:-tnnclin� hns ari en between th m dnrin • the pr<Y.! of

the ,rnrk,:: . The n!!Cnts of the m1 uy hrn·c pp red to bo

de�irou,- to perfonn tl1e \\Ork not only in ncco n \\ith tb"

contract. but al-o in n w y ti f ct ry t the Bo rd nd th 

public a., circum-tanc uould permit.
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during the progre� of its work, which included th� entire con-6truction of the main line from the pond to the city, and thedir;tribntion throtJO'hont the city ready for use, and at the con­tract price of 8143;6 1.02, yet the whole amount of extra chargesm:tde by the Company is only $100.40.

J . .MINOT, JOHN M. IIILL, BENJ. A. KIMBALL,DAVID .. A .. W A.RDE,
Boa;rd 

of 
Wate?• EDW.ARD L. KNOWLTON, Oommis­,TOIIN ABBOTT, JOUN KUIDALL, sionera."

CmEF E..'\GINEER's OFFrcE, Cmrnoan WATER WoRKs, }Coxco1m, K. II., December 31, 1873.Garwood .Ferri1,, l!.,.;q., Sec'y Amel'ican Water & Gas Pipe Co.,Jtruy City, _Y, J. DuR 'rn: In addition to the comments 0£ the Board of WaterCommit,,;ioners and of myself in the report of this date, made to the City Councils of this city, relative to the manner in whichyou have performed the contract for laying the main and distri­bution pipes of the Concord Water Works, I desire in a. morepe�onal way to make known to the officers 0£ your Company myappreciation of their efforts to comply with all the requirementsof the ,;pecifications, nnd to execute the work in a. faithful andthorough manner . The contract in nil its details has been satis­factorily performed, and the result is highly creditable to thePkill and watchfulness of your agents. I am of the opinion thatyour ::etyle of lining the pipe., nncl of making the joints has advan­tage$ over the ordinary method, and the very few leaks that haveapp, r1.'<i atte,t how carefully and well the work bas been done.You are at liberty to make i;uch use of my name in relation to

\ 
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· ·11 ff rd me • Y deem desirable, as it w1 a o . • your busmess us you ma.C . terin· of commendation at· k f r ompanv 111 " pleasure to spea � o you ' · 

an times. Signed, J.A:ME A. WE'TOX, Cl,itf E11ginur. 
,rass., Februnry 11, 1 73. C"°3RIDOE, .ill. 

---- --· ---;- of Cambridcre h:b laid, during the pa�tDEA.R Sm: The 
�

1 y f 12-,inch and about the t;ame quantity ofyear, about half.a. nnle o al t iron and cement, made under tho20-inch water pipe of wrouo ii . . l ft, 11ro\'c<l ;;o Mthifactory. p t t " T ii,. pipe 1 ..... ,, Knicrht-B:uley a en . . I t'n,r ·cru.;011 to by alx.,nto d · er t 1e com ,.. ' that the Board propo!;e,. urm,... f this kind. three miles more of 20-rnch main o . . . I . . \O to be well �u:-t.ftlned . I b rem the clnims made for t lb JllJ e , . . k . the cement h1trdcr, moru1 The method of hnmg n�a o:, ST. d free from minute mr hole,. compact , an l . k �1 lenkn"c nt thnt pomt.f · · t lc·,en" t 1e r1,, t, o 2n. The form o JOlll ."'· . • • ·th one of tho gre:1t1H3o Tho mode of tappm� doe� t\\'i !I) m · l " of cement pipe.objections to t lC n e . f �kin" nnd l1wing the pipe,ha,•e witn��c<l the proce,fCJ. o m. - • 
an� bQth seem to be faithfully C?nductcd.

'f oar ob't �rrnnt, Il L. EU,.'Tl". 
. . 

B .JI 1,er of Oambridgc I 
• • •11r, IAtcrcllCC JI,Profe::,wr .if E .. gmccri .I• ol. 

F AIUlL'-Gro:-. l\. II.. :Febmnry 4, 1 a. 
. •,n TI� & G. J>. Oo. · E1 'J a · . Garwood Ferns, ., 

d t water pipe, l 1d by ht iron an oemcn 1.· D Sm: The wroug . -1 nd 1 i�. i5 w mg fuIB • � . the 'fc:ll':, 1 � • your Company for U:, lil ., 

•



38 IN:OESTRUOTIBLE PIPE FOR SlTl'PLY!NO 
most satisfactorily The d · · aque uct a i h d been of great service in extino- . l . nc y mnts have already
the water is delivered s . bms 1mg three threatening fires anda puie as at the fountain head. ' 

We .are so well pleased that we d . a 
extensions, and would ch ,f 11 es1bn makmg considerable 

the best methods of con ee1. u y recommend this pipe as one of 
towns and villages . veyrng water under pressure for use of 

, J. F. CLOUTMAN 
President fl: · ' arm1,ngton .Aqueduct Oo.

0FFIOE OF THE WATER 0o G MMISSIONERS }G 
osnEN, N. Y., Febrnary 2 1874 

arwood Ferris Es 8 
' · 

DEAR Sm: In' re 
�·, eo., etc., .Am. Water a;nd Gas Pij)e Co. 

to the w 

p Y to your letter of the 27 h · rought Iron and O t ult. m relation Oompan · b ement W atcr p· 1 . . y m t e autumn of 1872 ipes aid by your v�lla�e, �e beg to say that in th ' fo: the water supply of this 
:�str1butmg pipes but four or five � .�;.t1rel four miles of main ancl 
. ese only during the first thr 11 mg eaks have appeared and 

smgle leak has been discove:: months, since which time �ot a about 113 feet head. d. The pressure is that due to
The water comes from the . . from contact with the cement1pes without discoloration or taste 

The entire work was executed reates� satisfaction, and in our �r�mpt�y, and has given ns the o cast iron pipina op1mon it is very m h . o· uc supenor 
yours very truly, 

B. F. EDSALL N. C. SANFORD T. D. TUTHILL'
' 

• 

l Water 
f Commissioners. 

• 
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MAYOR'S 0FFIOE, l RoME, N. Y., Feb. 10, 1874. f 

J. R. Halladay, Esq., Pres. of .Am. Waterand Gas Pipe Co. 

DEAR Srn: Now that our Water Works have been in successfuloperation for more tha.n one year, we take pleasure in assuring yon that your Wrought Iron and Cement Water Pipe has gi von us entire satisfaction, and that your manner of dealing with ue, in the performance of your contract, bas been characterizedthroughout by the utmost liberality, and a determination to allow no ground for complaint or criticism on our part. \Ve regard your company as model contractors. 
We are respectfully yours, 

GEORGE :MERRILL, l Water 

B. J. BEACH, Commi3sioners 
I G. V. SELDEN, r of 

CYRUS HAYDEN, I City of Rome,

JNO. J. P A.RRY, j New York. 

ALBANY, N. Y., February 2, 1874. 
Garwood Ferris, Esq., Seo . .Am. Water and Gas Pipe Co. 

DEAR Sm: After a personal experience of over thirteen years
in the use of Wrought Iron and Cement-liue<l .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 smface is also soon subject to rapid disin­
tegration where the pipes are laid in a porons, 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 volatile proper­
ties 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 pmposes intended. This I deem to be an im­
portant element in the wrought irnn pipe. By the refining pro­
cess 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 hy­
draulic cement, the essential elements of strength and perfect
durability are secm·ed.

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 this after eighteen years' nse. I have seen cast iron pipe
which had been in use a much less time, and which required re­
placing.

I am satisfied from person:il observation that much of the
trouble in the wate1· supply of both large cities and smaller
places coul<l have been obviated by nse of properly mn.de wrought
iron and cement pi pea. You are at liberty to refer to me for
recommendations as to the materials use<l by yon, and also as to
the manner of' preparing your work, which I deem to be a very
important matter in the construction of water works .

l 
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As a matter of interest connected with the above, a wat.er
main has recently been constrncted from Marlette Lake to VH�

· ·,. Ci'ty "'11.Te,ada which sustains probably the greatest wate1 a1n1.. ' .1., ' cl . l t t 0 
• the =orld natnelv 1 720 feet hea , eqmva en opressure m " , ' J' ' f750 pounds to the square inch. This main was constructed o 

wrou()'ht iron.
n Respectfully yours,

PETER IIOGAN, U. E.,
Late Resident Engineer New York State Public Work�, and

Engineer of Rome, N. Y., lVater Works and Grand Rap­

ids, Jfich., lVater Works.

0FFJOE OF THE W AT:RR 00MM1SSI0NERS OF THE l
CITY OF RAIJWAY, 

RArrwAY, N. J., February 27, 1874.

Garwoocl Ferri.�, Esq., Sec. and Treas.

DEAR Srn: In response to your inquiry I would s�ate that <lnr­
ing the year 1871 the American Water and Gas Pipe Co�pany
of Jer;;ey City furnished and Laid for our board about mne (9)
miles of the Knight-Bailey Patent W ro11ght Iron a_ncl Cement
Water Pipe, embracing all the water p�pe tb_en J'e�mred for the

l f 't and beinO" of the vanous sizes of from 4: to 12supp y o our c1 y, o 

inches diameter of bore.

From natural causes the erection in our city of a reservoir ':as 
not feasible and hence, to obtain the desired pressure, pumpmg
engines are 'used which force water directly into and through the
whole system of piping. By this means the p_ressure npon the
interior of all the pipes varies with the reqmrement and the
more or less rapid action of our pumps. 

Our contract with the company stipulated that the pipes, after
having been laid, should be tested by pumping ae above, and
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that they should satisfactorily resist au internal pressure of 120 
pounds to the square inch. This test was applied with the most 
sati,.factory results, no leaks of any account were developed. 1101· 

wa,; the slightest weakness shown, and since the test the pipes 
ha,·e been in constant use, and on several occasions the addi­
tiunal pressure required in case of fire over the ordinary pressure 
ha::, 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. 

(Signed,) 

Very rcspectfuliy yours, 

C'. D. MARSH, 

Clerk of the Bortrd qf Water 0011011 issioners. 




