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Hydraulic Cement Drain, Sewer, Culvert and Well Pipe. 
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Th(• .\1lll·ri1·:111 ,v:1tc1· :111d U:1-, l'ipl' C11111p:tny of .J1•1·s1•y C'ity, 
XP11' .Jcrsl'), .'ll:11111f:u·t111·c•1·i- of lh1• alio,·r 1111•11tio11rd JIIJH's, :111d (',111-

t 1·:1<'lors for tlw \\'atc•r S11pply ;111,I :-ic•w!'l':tg'l' nl' C'iti1•:. :in,1 \"illag-1•,-, 
liPg' l1•a1t• to �11lm1it thc• f11II011 i11g for th1• 11nti1•c• of �llC'h as li•1•I a11 
i11t1·1·1•1--t i11 inq,1·01t•mc•11tK i11 :lll) hr:1111'11 of 111:u1111':1rt11rc•, :111,l for the• 
i11f'11n11:1tio11 of 1•artil's dc•,-iri11g- to c•q11strnc•t 111· P\(('nd \\':tll'I' \\'ork" 
or �yst1•111s ol' S,•111•1·ag1• :111d D1·:1i11:1g1•. l•'or tlti:- Jllll'J•OMt• llii.., c·in·11-
l:1r II i 11 t t'<':tl : 

l"t. or till' f111pr111 "" \\':tit·!' l'ipl' f111·11i�hl'd and l:1id by thi:-. 
( '11111p:111). 

�d. or tlw l>r:1i11 :111d :-i1•11 ('l'-l'ip1• 111:111111'at•l 111·pi) :111d :-old 11.,
tl11•111. 

INlll·:�TIH'C'T.\HLI� l'll'E 1<'01! Hlll'l'LYl:OW l'l'l<E \\',\'f'l.:H 'l'O 
c·1·r11,:s .\ 1\ I> , 11.1 •. ,rn·:s 

Thn<;(• \I Ito h:11 (' :Ill) pr:lf"t i1·:tl knoll lt•dgt• or t 111• oldc•1· \\'111 ('I' 
\\'nrk,, :1r1• :111 :lr(• of' 1lt1• dillic·11lt) 1111d1•r II ltidt :tll tltn,<• 11o;i111i c•:1,t 
i1·011 pi1 ·� l:th11r i11 tl11• rnpid 11.,·irlfl/i,,11 In II liil'i1 t l11•y :11·1• ,-111,_jc·c·I, 
h.1 11 hid 1, in t II<' c·o11r�1· 111' :L f'1•w ) P:t rs, 1 ltl' 1"11rn111t ion 111" :1<·1·rf"l i1111s 
011 tit<• im,idt' 11f tl1<• pi1,1•,; f/1'11111_1; ,·1d11,·,.� th, i,· ,•u1111,•ity, i11,·,·,r1s1N
tllf' ji·ii·ti,11111/ ,·10.w1J"'' (c•ons1•q111•11t ly di111i1til"hin� tlH· di-,,·Jiarg<•)
11111/ di,wolo,·.� lh1 ,no((,·. 



This 11:ts <·011w to he• :i c·1·yi11g ('\ il in tht• w:i1r1· worki,; of this 
C'o1111try and i11 E11rope, and re•c·o11rsp h:1s h<·<·11 hat! to ,ario11i- C'\}lC'1li
t•11ls lo rPmmc• tlw clilli<·ult.v. Pr:wti,·al :w,L seiP1t1ific IIH'll h:nr 
t'XtH•ri11wnlcll, :tncl pip<'"' han• h<'<'ll c·oatt•cl wilh ,nriow; pre
p:tr:it ions, l111t fl'W ha, l' llll'l wil h :lllr l't':l'IOlt:thlt• 1-ll('{'('l'lt;, Tht• 
proc•t•ss ofC'oating <':1st. il'<ln pipe•s that ·:-c•c1111, to promi,;c• the• hcst 
l't's11lt, is t ha.I of Dr. ;;;111ith's, of dipping tilt' pipc•s "hilt• hot in a 
b:1tl1 of Coal Tar. .:\hny of the• fo111ulric" of this c:onnlry :u·c· using 
this prot·t·�:-, hut this, \'l't'n, i" only a pallialivC' 11ot a pn•n•nth r. 

To 1·r111e•dy this diflic-ulty was the• ohjc•t·t ofthC' ,v 11ounnT 1 1:th 
,1 x1> <.' i,; 1n: 'II I P, PK 

A sht•II of \\'l'llught 11'011 of ,;(r1•11glli c·o1111m•11,;11rat(• with (IH' 

prt·�slll'<', is linc•d "it h 1 I., clr:udie· ('p111t•11t :111cl whc•11 lai,l in thr 
grn11111l i,- hC'clclc•cl and <·omple•tl'ly <'Ol'<'l'Pcl wilh tlie 11:1111l' rnatcri:il. 
'l'h<' iron 1·c•si:,;t;.; th<· 1•n·sst11'l', and tl1<• c·1•mc•11t, protc•ct,; the• i l '011 from 
cnicl:ttion hj <·ompil'lC'ly i11 1,ulati11g the• iron from c·ont:wt with thr 
air. Till' ee111e•11t 1-{l'O\\:.. hard<'I' 11 it h :1g1•, and I l111s ii,; f'nrnishc•,l a 
pipe, 11 hid1, while· it de•li, c•r1s 11·<1/1 r III lhc 1·011s11,11, ,· rr.� pur, 1,.� 1if /ht 

.1:11111f<1i11 /111"/, i.� 11/J.�11/11/1/!I im/1,s/,·1wlib/1 . 

'l'hc• t•x111•rh•1 1<·c• of o, l'l' t ll'<'11ty y<·ars ha,.; prol'Pcl the ntl11l' of 
ll'i·,111!//,/ fr1111 1111d U, 11111tl l'i1 11, allll it is now l",l l'nsi, cly Hllt(l hy 
watc•r II orl,s 1 hroughout, the• co1111t ry. 

Thal ii po�"('!ISl'S .1111idc•nl, sln•ngt h !'111· :tny ch•sil'L'cl pl'l'lifHlfl' or 
11:ttl'r, that it is cl11rnl>l1•, :t11ll that it is 1101, liahlt• to thC' gl'<·at oh
jc•c·t inn to C':t'-I il'OII pipl', hut l'l't:tim, it!! original si;-:r, in<·l'C':ISt•s in 
�ln·11�lh :111cl ,a!11L· \lith agr, ancl l'urni,ht•K \l:ltc•r frC't ' frnm clis
c·oloral io11, :u·t· f:wt s whiC'h l'\ 1wri<•11<·t• h:ts d<•111onst 1':l(ctl. In t l1c 
i111p1·m·t •me•11t,; 11 hiC'h thiH ('0111pa11y hns i11trnclut·t·d it has lwt•n tl1t• 

, aim liy I hl' lllil' of mon• 111<•<·h:u1i<·al met hods, 1111«1 i111pmH·cl toob 
:1nd 111:u·hi111•1·y to n•11clc•1· the· pipt • 11Hll'l' pc•d'c•(·t, ancl tht•n•l t\' to 1 •11-
h:111e·l· till' 1:tl11e of that whieh has hP1•11 pl'ovt•d hy <''Jll'ric11�c• to lw 
int ri11si\':tlly goncl. 

\\'c• !ll'<' c•o11lich•11( that a <·:11·pf11l l'\:t1lli11:ttio11 of the• p1·n1·<·ss<•s h� 
,,hid1 Ill' work will sho 11 t ht• 1 :Li 11l' of lht'st• irn11ro, <'lllt'llh :rncl w

·
e·

.

, 

i1n itt• tht• atle•11l1on of tho,;l' cll'Hi1·i111-{ to h11ilcl 01· c•,tend 11:1t('I' 
works. J;psicll•t- th<' nch·:111t:1ge•s nlm,·<• e•111111w1·:1lt'cl 1his pipe• r:111 lw 
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1'11r11isll<'(l :t11d bicl ahout, '.20 111,· l'CIII. <'h1•1tJil ,· tho11 1•11,q{ i1·011 7>iJ>P. 
The piprR n.1·e in all r:l�<·s laicl an<l g11:u·a.11te•e•cl hy thr <Jomp:lll)', 
:111,l priC'<'R will he fnrniKh<·!l 011 applil':itio11. 

T!w p:itcnte<l imprnvc11wnt,s int ro<l11rccl by thi� romp:u1y :ire• 
as follows: 

IHI. In the 11wtho1l of lining the iron Hlwlls with cemr11t. 

:!<I. In tho form of joi11l. 

:lrl. f11 thr modt' of tapping. 

L \[PIWV�D i\lE1'1f0D 01•' LfNfNn. 

Hy th<' nlcl moclC' tlw cemr11t, lining iR :ipplic•cl to thr wronght 
iron Hlwll hy 1111•:tns ol' a ro11c 11·ith :i Hhort, C) li1Hlric·:tl follow1•r, t hr 
(·ylinclrir:il e11cl lwing of tht• ,i:r.e of tht• i11tcrior hol'I· of the• pip<'.
The ronr, att:whc,l to a 1·ope', is pas-,pcl clown through lht• Ritell a�
it Hta111fa 011 <'IHl, tl'lll<•11t 11w1t:ir is thrown i11 thr pipe, a11cl thr ('onr,
point fonvanlH, i� dm11·11 from the hottolll to tlw top, in itH Jl:l"'Rfll,r<'
(fo,plnt'i11g the ccnwnt :tn<l prrssi11g it ttgainRl tho :,,i1lt• of the pip<' .
'l'he co11c iH guilll•cl hy t hi11 spur:,, of Hhe•<•t, iron whie·h prnje•rt from
it, :111d r1111 in e·o11tact with t ht• 111etal sht'll. 'l'hesl• spur:,; m•c·csi:;arily
t·11t thrn11gh tli<> 1·c1111•11t, hut it is pr('H11111ed ll1<• chan11c•ls th 11,- fon11(•1l
arc c·lmwcl by tht• paHsag1· of thr co11e. .\ftpr tht• cone has pasHe•cl
through, tli<' l 't' isof <·011rsc• 111ilhi11� h11t it sown power of 1·oh1·�io11 a11cl
:ulhesion, lo l':IUHe tht• 1·e111t•11t to rt•tuin ils po:..itio11. It will 1·c•:ulily
1,r HC<'n tlrnt a thin body of e·e•IJlt•nt, ;,,('\l'll ft'L'l in h<'ight, :uulof the•
('OIIHi�tc•ncy ol' Ol'lli11:Ll'Y hrit·k UHll't:\I', lllllSt ll('l'CSS:tl'ily Rt•tlll' to
wanli- the hotlom r11cl ol' tht• pipe•, .in that, the lo 11e•r <'lid ol' th(•
horC' 11 ill he l'l·cl11<·1•cl i11 cli:rnwtc•r hy the hulging i11w:irds ol' thr
c•p111e•11t, while• tb<• upper part of tlw l>ort• will he l'otTespondi11gly
e•nlarge•(l. The• i-illl'pl11H 1·c•111e11t may ho kC·raped 011(, anil the• clt ·
li<·i(•11<·y 1mppli('cl II ht•11 tlw pipr i-1 s11 1li<-it•11tly h:ml 10 h:uicllc•, a11cl
thii- ii; \\ hat h:1s to lw clo11c• with l'I t•ry pipe• li111•1l by the a.hnY<'
nwlhod, 11 hen• :i11 "l'/ll'1J,l'i11111l1 1111ifol'l11ity of bore is :wc•ompli .. ll!'cl.

By tli1• l'ntc•11tt•ll pro1·c·si,; of' the A11H 11'i(·a11 \\Tatrr 1111(1 C:a!'. l'ipe• 
('e1111p:t11y, the• i;he•lls al'<' linc•d by fon·ing th1•111 when fille•cl \litl1 th<• 
n•c111i .. it<' 1111a11t ity of' <"'<'llle•11l, clown :uul aro1111d c·ast in111 c·or ·�, 



(:j T \'n..:s•1•r1.m r1111.1i l't1'ti: Fon Hcrrrr.Y1 w. 

lo11g<>r than t hC' Rhl'lh,, :incl l:tt lw-t lll'lll•cl to t hr 1•,:tl't cli:1111t't1 •r of 
tl1c> rC'cp1irP1l pip1'R. At t:1t·h!'cl to both 1•11el-. nf' I hl' "hc•l)o.; :in• :tppl'O
priatl' 1lP,i<'<'", lliro111,!h whic·h th1 • c·on• 11111'-I pu-.,-, :111,11,y \\liic·h it 
i,; :il1,-ol11tl'I) 1·1 •11t n•d, n•11el1•ri11g 1· 1 ·rtai11 :i JH·r·f'c·l't ly I'\ 1 •11 ,li,1 ril111-
1 io11 of tlw linill!.( rn1 all ,;icl1•,- of tht• 1·on•. 'l'lw q11:rntity of <·l·111e•11t 
11,-1•.J i, .,0111rwhat i11 l'\t:l':-.., of that :u·t11:illy n•q 1rirPcl to li1w thr> 

pipc•, :111<1 tlil' Kt1rpl11s i, for1•1•cl lo pa-,;; through :l -;111:111 : 1p1•r111n• in 
tlw 1•:ip 1·nv1• 1·i11g t 111• top of thc• pipt•. 'l'ht• pow1•1· rP1111irPcl to :H'
rompli�h lhi-,, tho 1·0 11ghly fill-; lltL· e11lin• ")llU'l' lwtw 1 ·1•n tht> i<l11•ll 
:tnd t hi' c•uru with :t 1·0111pa1·t 1Hldy of 1·1•11H·11t. '1'111• pi)ll' i-. l1•f't i11 

thi,.. po"itinn 011 th1• 1•on• 1111til tl rl' 1·1•1111•111 Ira,.. l r nnll'nrd to :-111'11 :1.11 
1•,11•111, thnt wlrl'II thl' pipc• i� clr:rn 11 1111; 110 1110v 1 •1111 •11t of th!' li11i11r:

c:111 l:tk1• pl:H·c•. B� tlti-, imprn, 1'llll'III j,, oht:1i111 •,I :t pipl' nr s1,1111,th 
i11f1 do, · s,11;/;1,·1, 1111Ui,r111 di111111 /1 r 1if' lion, 1111(/ 11111 111/iid1 ,., ,, 11in .,
///1 //f/111[ jill/1•/iii1f/, ji11• f/11' jliJ n .'i /ti/I'! f/11 l'/1/'/ wif/, ,</U1i1/ rl11'S f//1(/ 
I 11(/S 1/,'i JJI 1;/;·,•f///,/i11i,.,/11,/ 1(,'i U' l'l(.'1/ ill // l/1/11//,/, 

Dll'JU>\'1-:r> l�Olnt <>I <' .JOINT. 

lh•f'on• 1111r pate11l1•d joint, llmt imptJrt:1111 port ion of th,• pipl' 
w:is for11H·tl a-. folio \\-.: Tlw sht•ll-. Wl'I'(' 111acl1 • or likt· di:lllll'll't' :ti 
<':t<'h t'll!I, t h1• 1•11tls w1 ·1·1• 1 1111 t 1•d tngPt h1 •r, :i loo..;!' i-lw1•t iron -.l<'l' \ <' 
was pl:w1•cl :11·01t11,l th1•j111ll'tinn, :111cl thc• i-p:11·1• lwt 11·1•1 •11 tl11 • ,h•1•,1 · 
:i11d tl11• -.Jwll lilh•cl "it h 1·1•n1t•11l. 

'l'h1• lt•:tsl 1 ·:11·t•lps,-11p.;:,; of t 111• \I urk111:111 111ight pl:11·1 · ( his i-h•t•\ (' 
in :l \\l'Ollg' pm,itit111, "" that th! ' j11111'liu11 110111.J 11ot (11• 111·np1 ·1·ly
protc•1·t1•d, and 1•,·1·11 wh1 •n pmpt•l'I) pl:t('l'cl, l':H·lt j11i11t 1'0 1;,rnH•d 
\\'flll)d l)p ill f:H't t \IO j11i11h, \)Ill' OIi 1•:t1'11 ,-iclt• of I )11• ..,(( '(' \ I', 1 \1 1i C ')1 

llt'(•clh•si;l�r acl1kd to t h1· possil1ility of' l1':1k:1g-1 •. 

lly 0111· p:tt1•11ts a 1·1 •g11lar h11l1 :1111! "<lll'k1 •t j,1i11l i" l'or1111•1l. 0 11r 
imn o.;Jrc•lls :11·1 · 11mdt• ,-(i.,ht 11· t:11wri11" and in t ht• 11n11· 1 •-.,- or li11i1w:-"'> • '°'' t"I 
rnur to Iii(' i111'11 1 •,- nf t 111 · l:ll',t!;l'I' 1•11tl, :11· 1 · J,,n fn•(• f'ro111 ('l'IIH'III, 'l'IH· 
"ltll:tll1•r l'llcls :tt'l' c,I' ,tll'lr :a ,-i;,;1 •, that th1 •y c•nl1 •r t I ll ' largl'r p11,Js 
ol'th1 • 1w,t pipc•i- to thc• clc•plh \\hi1·h i, l'n•1• from lini11g, l1 ·:1 \i11g :111 

:w11ul:1r ..;p:tl'<' of t hat d1•pt h lwt \\'1'1·11 t ht• t \In i-lH•II-., \I hi ! 'l1 to 1·0111-
)IIPll ' t lw jt1i11t iH fill1•d \\ith <'l'flH•nt. �\�tlw pipt• in \\l ril 'l1 thPj11i11t 
is ma1l 1 • i!-< firmly h1"1l1l<'d nn,1 1•:innot mo, t', the• rP111<•11t for t IH• joint 
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1·:111 l1t• clrin•11 :1111[ c·:utlk,•d \\ it h -.out<• r"1·1·1 · M> as to allitl'(I a n•rlai11-
ty 1l1:1t tl1<' "J>:ll'<' i,; tho1·011ghl) lill1•1l. By a �i111plt• tlll'thod wh1 •11
l:1yi11g, th,• piJll'" an· t·t•11tf'l•(l :-o that ;11·1111ti1111,n1" :111d 1111ifu1·111 liort·
is 111:1i11tai11(•cl. It ,viii ht• olN·n·e,1 that th,• 1 ·l1a111·l'S ol' lt•akag-t• 11r1 
/'ttf/11'(,/ l///l'•/tll(/' /I,< 1'11/tl/11/1 '1if fl'if/i (/it o/,/ .'/(.tf/t, (/'I'll U' f/,11•1 /I'll'/
IIU 1·u·(11i11t11 <!/' 11111ki11y II 111111 '1 p11:fi 1•/ j11i11f, ji,r th,, lrtlll 1· 1·1111 /',<I'll/If 
i11 I/Ill 0111 dir11·f i1111 ; 11·1· I/, i11k, /w,1id1.�, ,r, h1n•1· 11 .�f UJ'rrj11i11I. 

"\101>1� 01� 'I',\ PPlXG. 
Thi• old ,-[yl<' n111�isl!•d in 1•111linµ; oil' llw l'l' llll'l lt 1·11 1 l!ri11g, 

hrig-ht1•11i11g t h1• ,-11rt':u·1• 111' th<· irrn1, :111d :-11ld1•ri11g fa,.,t t lw "t11p-1·o<·l-, 
tl11•11 \\ilh a clrill i11si•rtl'cl through tl11 • \\:ll1 •r-11:1y nl' th1· 1 'od,, hol'i11g
tliro11gh !ht• 1·1·mt•11t :and irnn ot' th1• )'ip1 •. 'l'ht• ohj<•1·tio111' to thi,-
1\'l'I'\• tlw d:111gl'r nl' lh1• ,old1•r li1 •1 ·oa11i11g .Jl'1:11·h1•d rn1111 th1• iron, 01· 

tll!· 1l\iclatio11 ol' thc• iron h,1 thc• 11 ... 1 · of add" in ,11l,h·ri11g-, :111d th(• 
lllll'l'l'tninty of ahrny;. clrilli11g :1 r11 1111cl lr ol 1 • th1·1111gh th 1 • 1·1•1111•111 li11-
i11g, i11 11 hil'l1 c·a,-1• t ht• 1·1'1111•111 lining rniglit ht• hn1k1·11 uff, 11 •:1 \ i11g a 
part ,1t' th<• iron :1rn1111d 1h1•1•il1111 1 •c·tio11 1 •,po,1•d :111d liahlc• 11111,id:1-
l ion n11cl ll'al-:tg-1•. 

II)· 0111· p:ttP11t,, 11 1·nmpl l;.ilio11 t11lic• or 11ipph• i, i11M·1·t1•d in th1•
,ht•t•t iron ,lwll lil'li11·1 · it i� li11\'cl. Thi,, 1111,p ha" a llang<' 011 thl' i11-
-.icl1• wlril'la prnjt•c·t,- 111•:11'1) tn th,• i-111'1':11·1· 111' thl' 1 ·1•1111•11t I\ h1•11 thl'
pip1• i:- li111•,I. It i, lu•ld i11 pn-.itio11 hy :i l1wk-1111t 011 1h11 ,111tsid1• ul' 

till' pipt•, i-1·1·1• 111•rl lir11il) :ag:1i11st th1• irn11. Thi-. t11h1• P\ll'lldi-:1l10 \l· 
t hc• top ol' t h1• 1111t \I it Ir :t :-1·1·1·\\ t hl'!·acl c·11t thc• \I llllll' l1 '11g1 Ii, l1y 
\I hi1·l1 th1 • 1-(tl)l l'lll'k i;. :lttal'll<'cl. 'l'h1• tnlll ' i-. fjJJ1•cJ II itJ1 l'l'llll'lll 
\I hen t h1• pip11 i,- li111 •cl, :ind I h1· \I hnll' upPrat ion ol' t :lJ1J1i11g t'o11"i-.1,

in M't'1' \\ i11g t lw ,;(op-<'o<'k 1':1,-t and hnri11g 0111 tl11· 1·1 •1111•11t pl11g. 
111 thi:,; \\:I) //lil/11 1 · //,1 1·tr111Nl 1·111·1ri11y f/,1 ,,,·,,,, ,,,,r l/11 li11 i11y, 111'1 
1/isl 11d11,l; t/11 t'fl111111·/i1111 i., 111111/1 11,if/11111( s11/t/,,·, lf//1/ 11/ 111 11,·/, h,<,< 
1·11,<I, 1111d in/,.�., li1111 f/,11,, hy t/11 11/d 1111 fh111/. 

I la, i11g 1•nd1•:11 or1•cl lo 1·,pl:1i11 tlu• p:1t1 •11t1•d i111pr,11 L'lll1•11ti- in
t rod1u·1'd 11) 011r ( '0 111p:tn), w,· 1, ould i11 1 i t,• ) 011r at t1•11tio11 to ;1 I'<' \\' 
1·cport,- :111cl t•qrneh fro111 l�ngi11c1•r-, a11cl ol111•r" \\ho ha1t• h:icl 1111 

opportnnit) or co111p:1ring thc· \\'ro11ghl lrn11 and l\•1111•111 Pi1,1·�
with Ca,t Iron one•.;, 1111d to 1 ·1·rtili1·att·H rrnm pal'lit•;i 11ho Jiau• 11M'<l 
tho pipu 11ith 011r i111prn,e111L"11t:,1. 
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Tht' l'ollowi11g is f'rn111 tht \V:it<'I' 'l'rn-;t<·<'l'I :uul C10111mi:-.-,ioncrs 
of the \'ill:igt' of �arntog:t �pri11gs, N. Y.: 

"111 a111iwt'r lo lhu 11u111erous i11ci11irics i11 n•latio11 lo T1Hlci,;tr11<·t· 
il1lt• \Vatvr Pipe <'0111poHC'd of fro11 all(l (\•nwnt, and in tlr-l' in 011r 
Vill:tgt•, tl1t• 1111ckrsig11cd \Valer Co111111iss1011t•1·s, 'l'rnstet·s a11cl Late 
Trnstt'l'H of tht• Villagt• nl' �nraloga �pri11gs, take tl1is uwthucl of 
iiaying, tltaL w<· han• perfect eo11ticl<·n<·<• in the• utility, gooclnt·ss and 
d11rnbility of said pipe. The Vill:1g<· of :--:uatog:t Spri11gs h:1-i :-;uittl' 
I wt11ty tho11sa11d ft·<·l of this pipP, , arying front i-i, and :i half lo 
out• and ti half i11chet- in cli:tml'lt·r, 111ukr a h<•a<l of' :1hu11t t•ighty 
foet. IL has Lct•11 1:iid si11c·t• tht• Fall of' LRIO. �in<·<· it \\:lS 1ir:-.t 
fully curnpktt•<l it hal'I cut,L 110thi11g, <·ompar·ati, t•ly, to kt•cp it i11 
repair·, a11d although somt• portion,- at·t· e,po,wd to the fro�l, it 
::it•1•1t1b lo Ata11d tht• tc•i,,t wPII, a11d a11swe1· :ill tire• pnrprn,cs fot· which 
iL was dt•t-ig11t>cl and 1•011;;t1·111•tt·•l. \V c ht•lit•\ l' it prt'f<•r:ihlc LO irn11 

pipe·; is muclt cht•apt•1· :11111 111orr durnhlc; :wd \\ c• would not t•2,.
challgt· it for a11y otlwr ki11cl of' pipe )l'I i11n.:ntt•d, if we l'Ot1l<l with
out any add it io11al l'\ pt-11:,;t• 01· i111·onvc11it•t1l'C. 

"Tlw watt•1· c·omc•s thro11gh dc•ar a111l p11n•, anrl \\ hen• Wl' have 
had any oetasio11 lo l,lkl' any part of it up to i111pnn (' or alter tl1e 
grou11<ls, it appc•ar·cd to ht· just a::- :,,ou11cl a1 1d i11qwri:,,haull· t\'i Utt• 
111u111t•11L whctt it was laicl 1lowll. 

t-.;, HATOll, HL'Rt:-.c::-;, 
JJecc1,iba, lH·I o. 

K. ('11.\PM,\N,
.J. A. C'()l{lt;Y,
\\'. t-3. ALO l<m,
Wll,UA)I COOK,

}M 
Signed, 

H. C1AHDN1m,
ll. P. I L\ Yl)J�,
,J. L. l'EHH Y,
.J. D. BHIUUK. } "'""'"

H. P U'J'N A.,L, 1Vt1li r Oi11111dx.,io111;rH." 
0. �I. DAVll) :30N,

} 
. 13. DOE,

u l certify 111:it r wai,, <.'hit•f' Engi11('(•r of thl· n.hovt• work in 
chargt•, :1 1111 fully c·o11<·111· in the fon•going Rtal<'llt('lll. 

Hignt•cl, 
, . H. OS'l'HAND1m, 

Uicil l!Jlif/ilt{ll'. II 

P111rn \V.vrmt TO C1T11,s A -.11 Vu,1..,n1cs. !l

(Tlw aho\(• i� p11hli,lwcl hy m,, a'i <·0111i11g- l'ro111 t ht· lir:-.t plat·t• 
of :lit) ,-iit·, wltt•rc \Vrn11�ltt lrnn atrcl C1•1111•11t Pipe• wa, '�"'<'d, :ttt<l 
tht• l:ttt•st l'l'}Hlt'h uf l�11�i11et'l'H a111l otht·t·s ll[Hlll its ( 'OIHlitior1, ('OIi· 

tirm 011r t'lain1•tl1at th1• !-II� It• of pip<• is il111w1·is/,,,t,/,. It was (·011-
;.trndccl lwfor1• ()lit' J >:1tt•11t", : tttcl of' c·o111·:-1• without 011r i111pn,,t·· 
llll'llh.) 

Tlw followi 11� i,; an <·,t r:I.C't from the· n•pnrt of "'iV. :-,, \\'hit wPII, 
li:sq., (fornt('I' Cit id E11�i11c<'l' of the• (. 'cll'hit ualt• \\'at Pr \\'ork,, 
Boston, '\la..,s., n 11tl :tl"'o t'ornwr ('hi1·f E11girn•1•r of th<• ,l t·l'"'<'Y City 
\\':it1•r ,York:-, ";\ P\\ .T ('l'"<')) tn t 111' Boar<l of \Y:ll<'r ( 'nmmis..;i,111\•t'" 
of l'lJ 111011th: 

"'l'hP nc,t cptt·�tiott was till' kin<l of' pipe· to lw 11�\'cl. 'l'wo 
kindR of pi pt• WC'I'<' propoi,,pcl : l ht' ca�t I rnn Pi pi• a111l ( he l l'Oll :lllC J 
<.'1·111C>nt l'ipt•; with the !:Ltter [ hn.<1 Lt•l'n :wriuaintt•1l �t·,·Nal yt•:tr:,;, 
:wrl fro111 its clt•:111li11t•s::1, du·apm·"s an1l 1l11r:thility, I W:\b mu<·h i11-
cli111•rl to u1hi!-1e its adoption" ithout a11y q11alili<·:tlin11. AR lt prt·· 
e:rntion:iry nwa�urr I pr·opoRrcl that a Con1111itll'<' of your Bo:1r1l 
!<honltl , isit "hl·n· tlwR<' pipe•,; had hl•t•tt ill nsr, to lt•arn if a11y 
ohjt•c·tio111-, t•,i�tecl, :111cl if th1•y had a11sw1•n••l th1• e,pt•!'latio11-, that 
had hl•t•n fornw<l of them. Yonr Con1111illec rcl11rnrcl Ko \\ t•ll R:t(i,;
lircl, that thry W<'1'C a<loptt•1l without furtltc•r ht>1<it11tio11. 

"The• grtat ohj<·etio11 to I he irn11 pipe i1-, fo1111tl in the• rapid 
i11c·ru�tation whid1 t;1kcK plarc on thP i1n,icl1• of thP pip<', :rncl H·t·y 
�0011 :-l'rioui-ly climi11il'-ht•H itR c·apiu·ity; tl1i� lwtomcs a 111:1lll·r of 
11111dl 111Cll'C' <·onRC'([lll'IH'l' \\ ith tlw �mall pip<·� tha11 "ith th(• ln.rgt• 
si,11·�, a11<l ,1 hil<• in n, thirl) inc·h pipl' tli<' climi11utio11 of <·apa<"ity 
woulrl s1·an·(•ly he p<·n·c·pt ihle for st•, l'II or c·i�ht Yl'fll'ts; ill a 
pip<· of tPn inc·ht•s diallwtc•r thr i1t('l'lt1,latio11 of four )'l':trs woul1l 
prolmhiy n•dt1<'<' thl• <':tpatity Olll'·lifth. 'l'l1t· Iron Hild Cc•rnt•ttt Pip<• 
i� fr·c•e from thiR ohjr<'tio11; tlw horr rr,.ain� nhrnp of the• �:tllll' 

di:111wtc•1·, :llwu)!\ c·l<'tlll, :rncl lrec·onws hnrd1•r iwcl morr dnr:tl,lc h) 
:tgt•. With pro1,t·r c•are i11 st•lt·l'tillg the Jw.,l c1ualit) of ('l'lllt'lll i11 the
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111anuf:1<·t11rc of th1• pipPs, n11<l rnaki11g the• joi11ts, [ cousidc•J' this 
:is tlw h(•st, \\' atcr Pi pc 11<1\\' in ui,,c for the supply of Towns n11d 
Villages. 

"The Boal'cl h:ivl' rra:-1111 io he satisfit•rl wit It tht> tll'rii-;ion they 
kwe 111a,k, nt-1 they havl' matel'ially cl<.>cn•ased th• cost, of the wol'k 
by the use of this pipe. 

Hei,pcctfully i,uumiile(l, 

W. 8. W 111 TWELL,

Bo 'l'ON, /1l1Jr11ar,11 IMO. C'111mtfti1111 IC11t1i111 rr." 

ExTnA<'T from tl1e n•pol't of t lw wat<.>r eommi,-.�io11Cl'R of l'ly-
111011th, Ma:-s., fol' 18,'Jli: 

"'l'hr most, intpol'lnnt qm·�tio11 to he clrc·i1lc.>rl hy tlic Co111mis
Rio1wl's, WtHI th(• kirul of pi)ll'" through "hi<·h t l1C' w:�t l'I' flhould be 
COUl'l'j'C'<l. 'l'hC' l:tl'gl·�t ('\Jll'l'iC'lll '(' i11 1hi11 C'Olllltl',I', a ... WC'II aR in 
l1:11ropl', poiniP1l to <':tst iro11 :iR tin• priul'ipal 111:tll'ri:tl llflC•cl in the 
tnnstnwtiou of watc•r pipP�. But th,• t•,pC'ric11c·<' of tlw la"t frw 
)'l':ll'H has i;ho\\ n that wlwrc wtll(•r appnl\in1:ltl·S in any c·onsi<ll·r
ahlc• dcgn•r ic1 p11l'ity, thl' iron pipPR through whid, it h:t>s h('e11 
c·o111 l'yed h:\l'l' h1•c·onH• 1·0:\lt•d with ru;..t :IIHL ltrlH•rtll-H, in ome 
l 'll�l'K di111inisl1i11g thl• i,i;w of' thC' pipr� ns 111uc-l1 :t"l fifty pl'r Cl'lll.j 
a11d the iron roupli11g llM'd f'nl' ('Olllll'('ting th(• wc>oclt•n logs of till' 

o1cl �\(J1wd11l'i in this town, in ROllll' in,-.t:llH't'l-1 \I t •n• founcl to have 
1,ec•n dimini�lwcl in tl1l'il' 1·:ip:wity for < ·t11111•yiug watt•r, mon• tha11 
.�C/'Wl!J:/i1•c pt•1· c·(•11t., 1,) I h(• ac·t·tmllllttl io11 of t IH'iw t11ht'n·le"l. 'l'hc 
rc.•port of a Co111111ittet• of thP '!'own in I H5111111 i11g JH'l'S<'lltt•cl i-,c,me 
impol'tnnt, c1idc•ncc relatil(• to the• lll-il' of' au :u'li<'I(' <':tlkd 'fndt•· 
i:..trurt,il,le ('< >mt•nt Pipe·,' th<' ('om111isi,;io11(•J'., clcot·id(•cl to tl',-.t thnL 
c1·idr111·c• l1y i11q11il'it•s i11 pl:i<·t·" "ht'l'C' thi,-. pipe · had l 1t•Pn intrnclu(·t•d 
ihr n•�uli of 1vhiC'h \\l\'- so (•ntirc•l,11 c·t11Tohol'nti\l• of tht• f:J l't:,, prt•� 
Ren�Nl by thr ComrnittC'C' of IR!i4, thnt an adoption of this pip<• \\'n� 
rl�c·1dccl_ 11pc'.11, :111<1 :i

_ 
rn,_,trn�·t w:1� mntl<-' hy whi<'h ,wnl'lr ('Jrvt•n {11)

miles of rna.111 and d11-11nhnt111g p1p<'s h:t1'<' l,1•p11 put down, lwi,,idt• a 
C'C!ITN,poncling nmou11t, of �<'n ire Pipe of tl1t· hamc material. 

PoRt;; WATER TO Cr•rrns ANn VtLLAGES. 11 

";\rnl 1-10 far tu, we• can form ,\11 estirnnt<' or ihr \':tlul' of this 
pipr, hy 011r c•xpc1·ic11re thus far it has lwcn i11 the liiglw ·t degri:-e 
i,,atisfactory. 

"The waiel' has bt•cn flowing th 1'011gh :t co11sic ler:ihle portion 
of tl1c• pipes ;si11C'l' the Loth of A11g11..,t, :i.nd appt•an, to flow with pNl'cct 
ptwity :wrl frec•(lom. \Vhrl'e O(T:\sionR have• heen pn•st•11tcd fol'<1is
i11l'bi11g the pipe', it has b(•cn found i11 a co11dition io \\'fll'nrnt the 
IH"licf, that it I\ ill hl• wh:tt thl• .\l:111uf:wt 11n•J',; claim fol' it, /Jull'
.�ln1f'( ih/1." 

P1.0101rru, Jfilrrlt 1, 18,iH. 

F110,, :--.\ �1 L:Er, Md�LROY, c,v1L EM11NE1u1. 

F:Nt11·m�;,t',; OF�'IC E, NM'<.w \VA'l'trn Co., 
;J,3:; J�11lton Ht., ilrooklyn, ,lf111•rh 2,3, IS.i7. 

Sir: I have ex:i.minccl, :tl your l'equ<•si, a spceimcn of \VronghL 
lm11 :mcl Cement Pip<' of thre(' i11d1t'S bol'c, nn,I 011c of ast frnn 
l'ipe of thn•t• inc·hes bol'C; the fol'mer laitl in I H 15, un<l thc• laltl'r i11 
I H.J.!. 'l'hc i11hp1•ctio11 was m:ulc 011 the grou11cl, .\far<·h 20th, with 
Utt• pipe just taken from the treuch, and s11h:,cquc11tly with the 
s1wcimens in thifl ollitc. 

'l'ht• <·xt ('riol' of the Casi lrcm Pipe, cxcl'pt. :it ihe ,101ut, whieh 
is rn11l'h <·01Toded, is in l'CI')' goocl c·o1ulitio11. The t•11tin• i11t<'l'iol' is 
roalc<l "ith tub •n•les, i11 sotn(' <':l!-!CS H<'Jmrntt•, lrnt g(•11c•rally in 
gronpil, \'al'ying from a qtml'tCI' iiwh dt•pt h 011 thr upp<·1· Hidt• of the 
t11il(•, to fin•-<'igJ1ih inch in t ht• h>w<•r. A l:trgr p1'opol'tion or thm,r 011 

lh(• low('r i-.id(• t'\.tl•nd horiw11tally at·ross tht• lulw, rrtluc·i11g itf! 
1·t•1til':tl !wight, to two and 011M•ighth i,whcs, wht·I'<' the upper 
111 lw re· I <'S o<-c u r. 

'l'h<' rxtt"rior coati11g of l'l'llll'III of' tht• \Vrnught 11'011 Pipe, [ 
firnl 1 <'I')' i-olid, 1·t•q11iri11g c·on�itkrnblc• t•ffort with a h:1111m<'r and 
c-olcl dtiHrl to l'CIIHll c it, from the irn11 t uhe. The li11i11� has al1:10
>-<'l \'(•ry ('OIIIJHWlly, HO tli:tt in ('llltill!-( thmugh t,hr pip<· with Lhc 
1·hii-c•l, very Ii tilt• iH hl'okl·n aw:L) from the e<lgcH of' the cul. Tht•re
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is a ,-(i�ht disc·olomtio11 011 lht• l<I\\ er -.i,lll of tlw intt>rior, owi11� lo 
lh1• R1•cliint•111ary d1•po,..it of its l'Onte11ts, l,ut lht• e11tirt• interior is as 
pl'rfoet in form :111,l :-111001 hnl'"" as wlH"11 lir-.t laid 1lo \\ 11. 

E,:1111i11i11g lh<• iron (\\hi,·h i., ;1.ho11t twl'nly to 1,1 enty-two 
wit·r g11ag1•), c:-p1•1·ially \\itla n•g:ml to thl' joi11t-., rin•t", :rn,l 
;;let•,·,•i,;, I find 110 tra1·t•s uf 0!1.ydizatio11 ,1 h:111·, <·t·, tllt' iron in tlu·�l' 
-.,pvt>rnl parts rl'l:1ini11g its l'r1':-l111t•:,,� of t·olnr and p1•rf1•<·tion of forn1, 
:1s if 111•11 ly lni1l. (At tlac ti11ll' of lay i11g tl1<· pipe, a pit·<·o of t ,1 im•, 
1101 1p1itP 01w-:-i,tt•1•nth in1:h tlai,·k, and lwo f1•1•I long, wa" i11tlw1ld1•,l 
in th1• 1 ·t•111e11t, till' Jll'l'l'>l'I'\ atiq• i11tlut•111·t• of ,, hieh j,, i,;i11g11larly 
iJl11-;trnl<"d i11 tl1t> fa<"t that th1• l\1 ill l' �till k1•1•ps its origi11al color, 
:111d 11 la1·ll le»tt•,1 \I it It a -;pring liala11<•1•, :-tood li1r sonrn ti111e :i regu-
lar st rnin as high :1s t11 t>h e po11111b. 

Thi,, l'\a111i11atio11 o.;i111ply t·rnllinus, l,y its dt•ar :111,l fo1Tihlt• 
t1•sti111011y, :1 condu-.ion al 11 lail'h 1 :trri, cd Oil lit is ;;ul,je1·l hl'lt'ral 
y1•a1·:,, ago, h:t1·i11g t:1kc11 pai11s lo st1uly tht• 1·har:wter of this 11i11<'
. . . 

' 

s1111•1• 1l hrs! attrnl't1•d Ill) 11oti1·<· al ,\lhauy in Jt{l7. Cast lro11 
�'ip1• i,; ohjt•1·tin11alik•, in lll) npinion, fro111 it R 1•01-ot li11ess :ind Wl'ight, 
tis lo;.s1·� ol' IC"n�th :it tl1l' joint", its dis1·oloratio11 of tlH' watc•r 1,y 
o,)dt•s, its r1•duetio11 of an•a h) lnhl'r<'h'H, :uul the <lifH1·nlty nf 
making ;111d k1111i11t/ tigltl :,nd :,.tr1111g joint,.;; poi11h i11 \\hich tlio 
snp1•1-iority ol' the ollrl't' pipl' is cl<•ady d1'mo1n;tmll•tl. 

\'l·ry n•spl·ctfully, youn,, 

S,Ull EL )!1 l�LltoY, 
• (H,iH/<111/ h'11!fi1111 I' IJl'fHlf.1/111 )l',1(1 I' IJ',11/..l. 

l'l'l'Y l 'r.r,;m,',o OFFl('I•., 

( 't'I'\' lH' 11 l l>,OO'i, N .. r., ./11/11 Ii, IHO�. 
,\111Pril':u1 \V:t11•r & <las l'ipc C'o., 

,f<'tW)' ( 'ily, �. ,J. 
(; E\ l'l,E\l E'i; 

In l'l'"IHlllM' to your inquiry as to )Ollt' 
pip<', l wo11l,l say lh;Lt Wl' h:t,·1• trit•d tl11• 11ld pat1•11t, :llld h:111, 1,,,11
t1·i1•d _\ on l's. I :\111 111•rf1•1·tly "· ·.·1 ·1u. 1·11•1! I' ·,111 , ., • you rs in 01 l'I) n•spl·1·t, 

1 :1 

:m,l lm1 c) l'L lo find t lw tin,t l11·t•:ik or r11pl11n• in your pipt•. 'l'hc 
joint-. grnrrnlly th1• wt•:tkest p:trl of Lht· pipt' ttre, if :u1ythi11g, in 
yo11r pipe the :,.[rnngl•sL. f111LPl'1l, in 111y opinion, it iH ,mtti<;imt to 
":1_\' that T find 110 f:tult iu tltc111. Tlwy an• :ill they daim to h<•, 
a111l t kLL 1111, l1•r :� pn•s-;nrc nf about one humlrc1l anti t1n•11t y f<'l;l rtl 
:il111rn.;t :w anglr of forty-fl ve 1leg-rt'Cfi. 

OIL\ llLlt .J. itor;;, (Ji(!f C!ill'k. 

fa r'/111rr11· ,,f lite Wi,trr n,,,,1r!tt1R1tl, f'it11 r>J lf,utxon, li'. ,!. 

Oarwoo<l Frl'l'is, E;;q., 

0PF'IC'E 01•' \\TA'l'Jo:11 ('011 \LIR�TONIW�, 

?ifmnr.KTow:-., OnA::s-(m ('OL NTY, N. Y. 
.A11ril I •I, 1870. 

Ht><"l'y a,u'L'l'n•as'r, Am. \V. & (-t P. 'o. 

l) Ji:A rt Hue

111 reply Lo your i11q11tnl'H in rr�arrl to 
thl' K,u;11T-B111.1n P,,TE:-.r \\T1u>LJ1llll' 11:0, ,\'ill ('i,:,u,:,;1• \VATl.:rt 
l'11•r;,.. lai(l hy your Cot11pa11y in thi'I Villag1•, for the l\fi1ldl1·town 
\V:LIN \Vork'I, W(' lmv<' to Hay th:il sint1• lite pipt>K W<'l'l' lnid i11 tltl' 
Hutlllll{'r or IHU'i to lh<' pre,.1•11t (illl(', thrnugla Olli' lilll' of �OlllC ,i, 
1111<1 a half milt•:,, of pip<·, at 111a11y poi11tH 1111d1•1· tl1e 111· 1•sM1re of n(•al'!y 
two lt11111lr1•d ft•1•t, then• lt:1s h<'l'II tlll l1111·:,.ti11g of pip<'K, :111,I 110 1,•ak-
1\�<· l'\l't'pt i11 n<'('ll'lin1ml and trifling in.,tnncl'ft ,\nd t hou�lt :il I he• 
Ii r,-t, faith i II t lrl'i r Htrfli l'i<•11t·y fol' 1;11d1 a pn•sstt r<' was ,·cry Wl'ak, 
tt1-1lay ,, <' lwlir\'li no ucll<'l' pipl'i'i fo1· th<' pnrpm,c arc made. 

Yont· lrnly, 

GZAL 'I'. !IA YI::K, 

}. 
,JOI I:'{ L. BON • 1�1,r,, 11'11/1,· (

1,n,111d11Hifl//r,'H, 

\\ :'11. W. tmIWK 
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G. Ft'1Tis, Es<J.,

0�·1,'r<•1,: 01,• H Hr.T PAu 1. ,v 1•r1m ('o., 
RAl'I/T P.11J1,, :\l1Ns., .l/11rr/1 1, l 70. 

SC'c'y and Tn•a!:i'r of' Am. \V". & G. I'. Co.

]).i,;AI( S11i: 

The" \Vro11g!JI Iron :rn,l ClllPHt Pip<'"
laid lir your om pa II y tlw last M':tso11-l)('i 11g about t <'fl mi lcs of1 h01li1fol 'l'llt sizes from si\lt•cn in<'h lo four i11C'h horn-has so far
·�<'eeclcd our c,pcC'ta1io11i;. Only 011<• joint wa..; f'n1111<l to lrok i11 tlwentirl' length when t<'sle<l, :111<[ hut Oil!' joint h:i-; leaked si11et• tht•Wat<'r workii were in opt•1·a1io11. \Ve ro11lcl 11ot h:w rxpC'rlt'<l sofal'ol'ahlc• a rnsult i11 <':tst il'oH pip<•. \Vc•1'l' it poi;,,ihlt• wt• 11'011ld notC,<·hangc it <'VC'nly for c•:tsL irn11 pip<'. \Ve arr sati-. ticil that thl· watC'r will h<' p nl'cr than when rn 1tcl11t·tr<l in any· otht•1· ki llll of pipe,

whilCJ Servire Pipes ea11 he connectecl mo1·c re:ulil_v and cheaply.

Yours rc•RpCJcLfully, 

,LUrt,; ' 011,1r1LLA� , 
Prti<irlwt oj' Sf. 1',wl lJ'titll' C\J. 

0VFl('J.; OF \\' A'l'Tslt ('O.IDI l�"IONl:lll•, 

B1:-w111wro.\, X. }'., J/11rl'/1 , t 70. 
A1 11cri<':111 \Vtttc,· and Cas Pip<' C'o.,

,Jersey 'ity, N .. J. 
01rnT1.i,;.,1.1,;.'II: 

At your l'<'q lll'Ht, :111 d for l h<' in forn1ntio11 of tlw puhlic·, we would �tat<' that our sy:,;lt•n1 01'11 :ltt •1· di,..trihutiou co11si1'.tR of ahout fo11rll't'II (l I) 111ilt•i; of tlw "Knight-Hailey1':itt•nt \Vro11ght Iron and C'P1ne11t l'ipl·," of the diflcn•nt di:ttnt•trr�,from tWC'lvt• (l:.!) to four (1) i111•hC's ho1·1•, lhl' R:t1111• l it•ing lai,l hyyonr 0111pany. 'I'hrough 1 ll('�l' wnt1•r has l ict•JJ llc11\ i11 u Rinc•t• I HOR .., . .

. .  
'l'h('

. 
wntt•r is f11r11i.Rhl'<l 011 tl_11• "I lolly sy,..tc•111" for Hllppl) ing1L1t •i, with wate1· for hre protecL1011, :ti, well a:,; for doml·Htic IIM'.

Pl'1rn \VAT1t111·0 Crrn:s A:\'n V11.1,AG1,s. 15 

Tht• water j-; for<'C'd dircc•c i11to th<.' 111ai11 pipe without the \IKC 
of rc>Rc•noin,, and a u11if'o1·m prC't-1-1111·c of f'ro111 fif'tcl'n (Iii) to n_nc•
h111 1drl'd :llld ten (I JO) po1111cls to ll1l' �qn:t1'l' inc·h, c·a11 lie 111:1111· 
t:1i11t•d a-, ('irC't1111,.,t:11wc:; 111:iy r<.'q11ire. 011C' hundrt•cl ancl tl•11 (I IO) 
po111Hli- being till' highc•st prc�i,;11re to whit'h t lw pipt'R h:we bec11 
s11 hjcelt·<l. 

,Ve h ttl'e thC' highm,t opinion of' your methocl of li11ing the 
wrought it·o11 .ilH·lb, hy which a uniform distrihuli<'." of tl.H• c1•nw11t
iK t•ftr<'lt•cl, :111d of your m1•1 ho,l of joining tht• fHpt•s; thC' lat.1c1· 
spt•:tkH for ilKl'lf', in 1hc almo,-t 1•11tirc• <.'\emption _from l<':1k:,;, wh1d1
we ha,·c c•njoyc•cl. \Vt• ean also c·o111111l'ncl l'l'l'Y l11gl

'.
ly your pnl_l'nl·

ed appliancw fol' faC'ililaii11g tlw lllaking of H<'n 1<·c ronnectwm; 
without thl' risk of injury to thC' pipes. 

\Ye kw<' CJl.l'I'\' dcmun-.trnt ion tlrnt the pipt•s :ll'P all that tliey 
tlaim lo he t h ,lt t l;l'Y are i11clcst 1·11c·ti bh•, :wd l'ttrni11l1 waler without' . . I· Tl rontaminating it, and ar<· reliahlt> :111<1 cc·o1101111<·:1 u1 111-1<•. 1ey 
h:Ll'l! fo II) :111swt •1·<·cl 011 r ('\ pl·<·t:ttio11,:, i 11 f':tl't, 11111t'h hl·tl<·•· than 
a11ticipntcd. 

.J. I<. l lalla<l:i), Esq., 

W. P. POPE, 

} 
R.\ nm �ll'K fNNEY, 

F 1m n 1m LC K LE w 1s, l'o1,11,dxxfo1u·rs. 

,J. S. wgl,LH, 
\\'.)f. B. 'I'.\. YLOR 

T. A. 8 EDO W !UK, S111icri11lu11ie11l. 

01,�·1cg oF PoH'rr,AND WA1·1m Co., 
POH'l'I, 1.l'>ll, 1\1 \II',�;, /1\111'/ll/l'l/ 20, 1870. 

l'n•s't of Am. \V. �· n. P. o., 
Jt'l'H('Y City,?'{, ,1. 

J) 1-:A I! • II{ : 

Yo11r l<'tl1•r of i1111niry l'(':tl'lll'd me ycs
t<•rrlnv, :111 '1 in rPply will i-t:itc• that <'ll'l)'thi11� <'011m•c·tNl wil h �hC'
110rk� ha� :-o fa1· fully 11 11swt•rPd my t '\l/('l'tatium,, 110 lrnuhlt• l1t1.l'lng

been ex pcricncc•d since you ldL Portl:111d. 
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'l'ht• main (l(i 111ill'1-< of' t \\.l'nly i11d1 pipl') ii- wol'ki11g l'\'.('l'IIP11lly, 
:rncl out of thC' lif'l('<'ll mill•s of ,list rilmtion aln•:11ly laid tlow11, huL 
ti,111· slight ll·:ik,, h:t1 t• hl'('ll ti(•\ t•lnpl'd ; a11tl wlwn r l·omidl·1· the 
m0<I(' or 111:111111':tl't Ill'(', th(• 111:lll'l'ial, :tlltl t ht• (':tr<• IIS('d in la, iu� 
llow11 thl· pipl', I �hould h:I\ c ht'l'll �J'l':tt ly 11i"appoi11u•d l@l O any 
st•1·ions ll•:lk oe<·111Tc1l. 'l'ht• pipl', difl'l•ring as ii dol'S from any othl'I', 
i11:isn111d1 ns tht• urnnner of lining in..,nn•s an l'11nal di ... trilmtion of 
mortar upon tlU' sitll'K, not :ittai11p,l hy a11y ol lll'r p1·01·p..,.,; the• mode 
of making th<' joint:-, togl•t h(•1· wit Ir tltt' brass nippll'" whirh nre insel'l· 
l'd for s1•1·, i1•e eo1111e<·tio11�, .tll 111akt• it, i11 Ill) ('-,timatiou, Lhc b<·,L 
l'o1uluetor of W:tll'I' in the world. .\nd I 1·:t11110t rpfrain hrre frolll 
l'o11grat11lati11g you 011 the <·omph•tio11 ,,f' thp \\ nrk so ,ul,:rntageuu� 
to your· n·1111tatio11, anti so ll111C'h to 011r -,:1ti-,fottio11. 

• 

''cry truly, your�, 

llBNHY 0. JJJ,;,\'rLEY, 
S11111.ri11tuuhnt rif' J>(jr/{(l1Ul 11'(1/U' 01.

KNIGHT-PATENT 

Hydraulic-Cement Sewer, Culvert and Well Pipe. 

SIZES FROM THREE INCH TO THIRTY INCH BORE. 

-----·----

This pipl' i.., 111a1111f:wturcrl of :t ('01H·1·t•tc, m:ul<' from lly<lraulic 
(.'c111c11t an<l dP:\ll slrnrp g'l'll\ Pl 01· i<:uul, \'\'l'Y l'!lrt>fully mi,e1l, :uul 
n10uldl•1l 1111dt•r pre:-.,-i1n• aniuncl a -,moot h polishl•<l \'ast inm cor<', 
hy whid, (hl· i11tPrinr Hllrl'a(·(• or t lw pipt• i:i l<•ft Pl'l'foC'lly SlllOUth 
all(l 11nili,r111, thl'l'l'h.' 1·t•cltu·in!.! th<· lo:-:,; of flow from l'riclinn to th(• 
•111allt•'lt mi11im11111. Th<' t-it•,n•r :u11l Cttl\(·l't l'ip<' !ll'l' fol'ml'<l with
n 11:rngc• hj whi1·h :t hul, :u1d -,o<·k<·t·joint is uhtai1w11.

\\�l' claim for our J>rni11 :111d :,.;C\11'1' l'ipc· a grc:tL i-upcriorily 
()\'Cl' hrit-k 01' Hl011(' l'l'\\l'rs, 01' t ht\ HtOlH' \\'!il'l' pip1•, ill reg:ll'tl Lo }II/'· 

jil'fi1111 1if' .fi11·111 11ml .Ji11i.,h, and i11 1111(ti1r111ity '!!' bon•, while p:ir· 
tic•11l:trly i11 the• larger :-i,ws, :1 g'l'l':I( .,,,1•i11!f in finH <'oHt i� Pffeclc•\l. 

:,.;mooth11<·t'l"I and 1111if11r111ity ot' lml'<' is a !.!l'l'Hl n•q11ii-.it1·, as it 
allo\\ s smallC"r di:t111<'t1·1·:- to lll' llH('d t ha11 would oth<•r\\ il'W ht• JH'<'CS· 
'i:tl'y-thu:,. :l!.!:tiu hl'i11� rnon• t><·o11omi<":tl-1, hil<· till' lll'nhahility of 
tlw St'\\\:'I' l1l'i11� "'l'll'-1·lc·:i11si11g i.., , <'l'Y 11111<·lr <·11ha111•p1J. B1·i<·k and 
stont• "'<'\\1•rs an• 11-111ally, :u11l to ,..0111c• !'\.Ll'll( lll'<'l'HSarilj, huilt of KO 

mu1·h gn•atcr l':tpal'it y t Iran i"I l'P<111in•d l1y t IH' a11w11nt of 1-iC'\\'l'l'llgc 
pa�si11g- t l11·oi1g-h t h<·111, 111:il th<• , t>lcll'il) :111<1 1,1·0111· is \'C'I')' m1wh dc
<Tl':lSP1l Ii,\' t Ir(• '°'l'r(•:tdillg' of t 111• \I :l(l'I' ll\,('I' ;J li!l'gc trnrfll!'(', With 
�mall clq,tlr, thui'\ <''\pot-i11g th<• g-1·<•nt!'r pnrt of it to fril'tion upo11 
1hc> l'ough hotlo111 an<l i;icln; of' th<' Hl'\H'I'. At-1 a <'OIHW<flll'll('(' <ll'
poi<it, :11·1• f11r11H•d, "hi<"h in a 1'1•\\ )l':ll'K lill 11p th1• Sl'\\('r,and r(•111ler 
it ll!\Cl<•HH. 

TIil' only r<•n1:1i11i11� n•quit-iit(' in :L Rc•,1<·r-d/ll'(f/iifil!f-iH i11 Olli' 

pipe' dl•moflKI rnted l1y ovt•r t w<•nty yN1ri-' ui;C", wliil<· apart l'rnrn tlrnt, 
llw k110\\ l,•tlg<> 1·0111111011 to all fomilir1r wit Ir hyilrn11li<" rcuw11t, that 
it i111·r(•asc·� in ..,t n·11�t h ,1 it 11 ag<· and <'' pnRtll'l' to moii-t11n•, "n11ld 
of itsc•lf t<•stifv c·on1•l11-.i1 c•lv, t lrat the m:tl<'ri,11 n�<·d h) 11R ii- the• 
hest a11cl moRt durahll• for 

0

ilt; p11rpot-1<· k11ow11. 
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E11gin('l'rs of :tc·lrnowll•dg<·1l skill :t11 «l n•p11tatio11 han·, after 
Ll10ro11gh trial, ght•n tu tlH• pipt• manufactnn•d urHh•r 011r p:tl 1•11t,, 
t li1 •ir u11qualifit•1l apprm :ii, a111l :11111t''-l'd \\·t• prillt a f1•w of the 
1111111c•ro11s l'11donwmt•11ls 11·1 • I r a,!' l'l'<'l'i, 1•11. 

\\'l' wmdd rail partirnlar attention to the ,·r,11111t 1r1l/ t1J/11 .� 
latrly intro1l11rt•1l 1,y 11s, :1s n fliinling :111 exempt ion from ,;11rl'aec 
wttll'I', and as hl'i11g nllH'h 111on• e1•011011JiC'al t ha11 :-torw. \\'here ti re 
soil is sanely or gr:11 1•lly a111l frl'<' from n>C"k 01· large houldcr�, their
llAC is Hlll'('i:tlly l'COllllllli<•:tJ. 

Ou1· H1'11 er :11111 \Vcll l'ip<• i._ 110\\' bC'ing rnan11f:1<'l11red lnrgrly. 
11nd1•r a royalty from t hi� l'o111pa11>·, hy p:utit•s i11 various parts of 
the 1·01111try. Si111il.1r :1r-r:111gl·1111•11t" "0111,1 he rmule with rci-pon
sihle part iN1 i11 1fo,trictM 11ot yd oc·c·u piecl. 

PRICES OP �B\\'EH, CL'L\'lmT .\:'\I) \\' ELL PJPE A'r ,J EHREY

C'ITY l<'.\('TOltY. 
1-.. lh ... '\l f.>01. ,�rlln.alr, .. ,1, 

:i inC'l1 uore, rou111l, �() l ;; 18 i11d1 hot'l ', rn111ul, } I 
4 " " " 0 IR with Jlnt hl,t to111s, l,j

5 " " " () �� :.! I i11d1 l'Oll1lll1 for \I(']],<, 7J 

Ci " " " 0 1H " " " :.! no :10 
!) " " " 

(1 fl) Egg lu11·c• )iipt•, t•q11i, :1- l 112 " " " 
I_ 0 l1•11t to a11 Is in. c·ir·t·!(•, I 

:!J 

with flnt l,ot t 011111, (j() I Egg horP pipl', 1 •q11i1 :1-
I_ I lii irtt'h bor<', ro1111d, }o I, 

11•111 to a :! I i11. cird1•, I 
JO

witl1 Jl:tt 1,llt to 11111, H,i 

Uc111ls a11cl t·o1111(•1·tio11 lir:111d1t•i- :il-.o ftrrnislll'd. 

FHOl\l ro:-;1c::-; LX:\'1•:, ('(\'IL 1,:xc:1x1,:m:. 
J•:\c.1,1 1 H',_ OHi! 1,;, t-lt,;\\ I H \!IE )h;l'\IIT\11 \T, 

Buoor-1,1,, \ Y., {)l'fo/�1·:.!H, IHtil. 
Thl'I'<' Ira� h1•1•11 hid in tl ris ('it\ :rlHllll lif'l l'l'll 111ill• .. of tlrl' 

"Kuig-ht l':tl\•11t (\•111t•11t :-.1•1\1•r l'ip1 • .� of I:!, l\ IH :111d :! I i111 ·li i11-
tl'rior di:111

.
11·t�·r. \\'<•:11·(• 11t111 11,-.i11� tl rP,-.a11w pip1 • f'nr tlr<• p1p1• �l'\ll'I''

\l'l' an• .h11ild11 1g th1• Jll'('sc•r rt y1•ar. Thi, pipe• 11 l r l'li prnpi•rl.1 laid
has bO far a11i,,11 t•n•1l th(• 1n11·po"(' l':t\i,-.f'al'toril), 

Sig111•d, 
..'\10:-.Es L.\'\' E, 

Cit i, f /�11 !Ii 1111 t. 

l!) 

l•'IW:'lf <1.\:\L\Ll l�L Kl�C, E'-11., HIWOKLY r. 
Sr,;w rm ('01111 ,�swx Ert'� OF�·1rr,, 

C:IT\ Ol' B1t00KLYX, J/,1y 30, 18ll8. 

You inform n1-1 t h:1t statt•mc•nt:l lmve hccu made 
:tL LMkport, X. Y., that st•n•ral mill's ol' "KnighL J >at1•11L Cement 
�ewer l'ipe" l r :t1·c lH•en taken 11p i11 t hi,; Uity, having pro,·cd 
11 ortlrl1•">1, l11'i11g- ck•t·ornpost•d Lty t h1• :tl'lio11 of .tC'itls and sCW'l'mgo 
mattl'r, :u1Cl th:�t Wl' :u·1· sulistit11ti11g gl:t,wd sto111 •11 are pipe in plarc 
of <'t•uwnt pipt•. 

""" an• h:ipp y to (·011 t r:id ii'! t hl' a h01 t• 11a111Pd rl'port. There 
i ... now lni,l iu thi" City fifty (un) 111ilt•bofyo11rs1•1H•q1ipc;;, and wc 
hn,·e 110 failnn·s lo <·0111plai11 of, t•)-.1·1•pt II lrerl' ti re pipe has been 
t·:trelt•-.sl) laid, n111L in all, tlr1•n• has not ht•t•11 Ol'CI' t\1t1 to Lhree 
lrnndn,,1 fopt takt•11 11p, and t 11:tt for tlH· n:asou of being improperly 
laid, :u11l not from th(• fail 111 ·1• of l lll' pi pt•. 

A-. :t proof that Ill' »till IHIII' eo11fich•111·t• in your U<'rnenL :::\ewer 
Pipe, we 111:ty statt• for tht• i11formatio11 of uut .. ide parties, that wc 
art• 110,, l:t) i11g your pipe in 

District 2 l, S11l> Di, i:-iou O a11d LO, :35,000 ft.-L :.! iu. 
u, 100 "-15 " 
7,o�;; "-12 " 
3,:W5 "-L.'.i " 

" 11, " " 

\' oun; n•spe('tful I y, 
Sigrll'd, 

(-lA..'\IALrnL IG�u. 
Pl'e,qidwt. 

J•'ttO\I , JlJl,Jtf:-; w. AD.\'\[S, <.'1n1. 11:,or:rn1rn AO D.\XmL T,, 
NO I t'l'l I H ll P, Co11 \I rssro-i ,rn. 

Pr:rt,tA ,1,:sr Bo 11rn Oil' 

\\' \Tim l\l t-\t;Wl.:11.\0M Co,1,11��,oNT-lllR, 
('nv JL11.r., B11ou1,1,vx, ,/11/111, I t.iO. 

111 :111sw1•1· to your i11q11iry :u, to Olli' l'\ 1wri(•nc1• in 
tlr t• ll"C of yn111 · ('1•111(•11( J >ipt•, (l>i11i�ht'-; P:ill'11L) we rq1ly that our 
opi11in11 h:1s 110! l'htt11gc•tl i-i111·1• 1111• dat1• of 0111· late Prc�i,lc•nt, ,,Ir . 
King's letter to you, 11111!('1' date of ,r1�y :10, 18!Hl. 
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�o wc•II :-:llisfkd an• Wt' wit It I he• goo1l <p 1alitic:,; of tlw emcnt 
Pip1• 111n11ufal't111·1•1l uu<lc•r .)Ollr pal1' 11t, tlt:tt Wl' havl' c·o11tral'tCll for 
its t1>1t•ll1ii- y1•nr iu lhC' l'ollowi11g Distri1·ti,,: 
nl:iy ll, I HUil , l>ist. :.10, ;\I ap 11, !l, t.iO ft.- I :.1 111. 2,:.100 ft.-15 in. 

:i,:rno "-1,; " 
1, 1 no " -1.; " 
:;, 100 "-1.3 " 

" 20, I HU!l, 
June :i, IHOIJ, 
" IO, J HU!I, 
" I 0, I HOO, 
" :.11, lt-100, 
" 21, IHU!l, 

" :.11, " L, I t,noo "-1:.1 " 
" 21, " F, :,,7.,o "-J:! " 
" 11, " I<', 1 0,:.100" 1:.1" 
" :.11, " I•', l,HOO '' -1:.1 " 
" :.11 , " L, IO,llHl "-12" 

" :.1 �, " L, I , ;17 ;i " -I :.1 " 
" :.11, " L, :1:.10 "-1:.1" 

Hi5 
I, I 00 

i(j,j 

l,1:.10 

"-Li> " 
"-Li) " 
"-1.3" 

D. L. NOHTI I H l'l',
( 'n1111,iis.� iom r u nd Si:,•nto r!f. 

,Jl'Lie� W .. \ DA:\IS, 
( 1lli1f 811t1int1 r.

l•'HO)f 1m1rn1n ('. n.\('OT, CfVfL 10,0INl�tm. 
On·11·1. 1w .J 1rn><1n· C'nv \V l'l'lm Wo11r..�. 

,IJ.1t;;1.;Y ('JTY, ,/,///1//1/'// ,i:l, l!l(lfl. 
Thi� will c·:·rtify th:�t tlte" K1ti!:{ht l'ntc•111 l'e111t>11t :-icwc•r Pipl'"

has l,c•c•11 m:u1ulaetur1•d 111 ,f1•rs1·� City for 1! 11• last t1•11 year�. '!'hut. 

.
' arn Wl'll :t<'1p1:1!11te1l .ll'it It said pip1•:-., 11:t\ ing t1>lC'1l tlw111 i•,ti•nsivl•ly

111 I h1• 1·onstruc·t1on ol sc•wc•rs in this ('it,, anrl am satistic•1l I hat no 
hC'(L(•r :trti\'ll' ii- lll:Hlt• UI' Call he IIIUdc• f'o

0

r "lll'h J!l11'p01'l'H, 

Siguecl, 
l:OIH W'l' ('. H.\l'O'I', 

'1111u·i11tuuk11t (/lld l�i1t1i11c·1 r, ,/11.,�1 !I flity IVcttu Jlul'l,w. 

Fl{O�I l'OL(L\Tt•: & CO. 

(h.;N'l'LBJ\rEN : 
,J 1-:risr,;y ('l'l'Y, ,J,11U(f(r// 20, 181i0. 

\Ve ar1• Ill)\\ 11"i11g, :111,I h:tv<' ht•c•1111�mg '' Knight\ 
CC'11t(111t Drain f >i111•" £11· 1\· • • 1·1·1,, t 
• . • 

• ( l I 1 t!l 11 :, t•ars, :it11 Lo all app1•ara11<·1·�
11 LH ,111st as goo1l as \I h<'ll Ii nit p11l i11. \Vt• hold it is cnl ir<•ly im
j)l'I'\ iu11,; to :tlk:Lli11t• m:tt tl•r. 

Hignetl, 

Th\'11> 'l'\\'Lon, 
('OLONl'li� & CO. 

Supt. of Wo,·!.·.�. 
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1nun1 II l�J :\'"IUUH & �l);\l)(Ef{S, .rnl{�l�Y Cl' l'Y. 
lfm:-.1m.:11 l\l t-lo�n11rn-1' Or,. F.\C"t'onv, 

< '111'. W n1T1•11 1uul Hou tu 8th SL'!., 
,J rm HEY Ct'l'Y, .l!i1rd1 1, 1806. 

\\'e ha\'l' lwt·11 11Hi11g yo111· l\•111c11L l'ipt' (Knight 
Patent) !'or draining our Oil \Vork-:, :trl(l for t•mveying ac·i,l :m<l lyt• 
wnshingH, t'll'., during the pa,-t four )'1':11'»; the pipl'>l an• Atill i11 
coni.tant ust•, and to all app<·:1r:t111·t!H i11 l'l'l'fr<·l onkr; they h:t, c• 
lll'\('I' IC':tkl'1l 01· req11irc1l a11,1 1·1•pairs or a11y other atteutio11, (Ul(l the 
pr:wtical use a11(l 1lumhility of your('!'11ll'11t l'ip1• 1·1111110! fail to gin• 
(•11tin• �ati"f:u-t ion. 

\'!'ry l'('"[Wl't fully yours, 

I[(<.: IX t:l('JI & KOl\[l\l lms. 

!•'HO�! Dt,:'l'Ll•:F Lmi\ .\ l', AHCI I LTEC"I'. 
N1,;w Yorn,, N1mml11r I, IHHll . 

. t\111l'riC':iu Water & ({ns Pipv Co. 
G f.:N'J'LE.\I Isl'. : 

I h,t\ C' ht•c•11 ll'li11g t hP Drni11 l'ipt> mam1l':1c
t 11re<l hr your ('0111p:t11y, of 1 lplrn11li1• ('0111•rl'le, IIIHll'I' thl' J{11igltt 
l'atP 11ts, l'or tlw la"t twl'h (') l':ll'", :11 1 1! fi11il tltat it. :111R,n•r:,; all the• 
n·q11irem1•11tH of :L gornl H\'\\'l'I' pip1•. lt i111Tl'il'il.'" i11 i,;tn•11gth with 
age and 11�<·, a111l i.., not i11 :111� 11 :1y :111i.•c·t1•d h) t 111• H<'W(•ragl' fron1 
wat1•1· clo�11LH. 

Signed, 

L 11 B ltO \IJ\\ .\', • Y. 

D. Lllrn.\F,
Ardiit,l'f. 

J<' 1w1r Nl<:W 11,\\'KN. IH>Af{f) 01" l:O,\l) <'O)DIISSfO}.'EHS. 
1m 11,, 1.1', CO!\!\,, /lll11·1111r1/, IHHH. 

(h,N'ff. Jo:)L l�N ; 
Thi • Bnard of Hoad l'om111i,-sio11eri,, of Lh1• City 

ol'X1•\1,, Ila,1•11 h:L\I' 1lin·c·t1•d 1111· to say, that !'laid City ha" 11H1•d the 
Cc111<•11L Pip<· ma11ufnct11n•d by th1• Xl'II lf:\H'll l'ipc• <'0111pn11), 
(1111dcr tltC' Knight 1':1t1•11ls) for Rl'H·ral )< 1:u·s pust, :11111 th1•y :U'l' 
110w l:Lying down Hai1l sewer pipe e�1·h1sivcly. 



Th('.) ha,·(• ,011 1(• hri1·k ,t•\n•r,, and ,omt• �la1.Pd pi pt· ,1•\\ l'I'', hut
tlic•y tind tlw "Knight l'ah•nt t\•1111 •111 l'ipt•,'' 011 tl1P I\ hoh•, ht•,1 
:1d:1plt>1l for lht•i1· p11r111>st• in ;;ewt•ring lht• ,it n•cts.

HE:\' t: Y K I'.\ HDJ�E,

( '11-rk •ii' f/11 JJ,,11rtl •it' Rond ('o,,1111i.,.�io,11 ,w.

b' l:0)1 F. COLLl:N<:\\'001>, < T'I'\ E:'\ <:I�EEt:, t<:L "!IL\.

"Tlw 2<h:rn i11!'11 (\•1111•111 l'ipl' laid in onr ,t rt·1•h la,t S11111111.-r, 
ii- lllh\\ 1•ri11� jt,.. jllll'J)O,(' :1.J111ir:thl�. ( fia,I Clf'l':tsioll :t ,horl lillll' 
1-i11t·e, to 1·0111w1·I :1 sicl1• '<t'\1 1'1' ,1 ith II, and altlm11gh the i11<"li1111tio11 

i, 1 t'l',Y 1-llight (h11t '.! i1wh1 •, pt•t· I IHI f1 ·t•t), I w:1, "lll'f't'i,l•cl to lincl it 
pPrfo<·tly free from ,t•cli1111·111.

"I am saliHlied tlw 11 :11vr 1·1111-, 11 ill1 c·o11,id(•rnl1ly gn·:tl1•r ,, •.
lo1·ity in it, lha11 in a hri1·k ,e\\ l'l' 1111cl1 •r th1• ,amt• 1·011clilio11,. "'1•
h,l\ t' ju,t lai(l anolht•r ',l'\\ 1'r of :!,'.!<Hl f1•1•I in l1•11gth of lht• i-atlll'
pipe."

OPl:XlO X OF :--.\..'ll'EL )l, ELIW\', ('I\ 11. t•:�W�I·:�:lt

"PrC'f1 •rc11cl' h:t� hc•pn gin•n i11 llrookly11 and s1>1111• olht·r ( 'iti1•, to
pipe•-, 1111111111':wt 11n•cl of 1·0111·rl'11•, 111:iclv fro111 hj dra11li1 · t·t·1111 •11t 11111rt:tr
and c•lt•:111 grnn•I, \ ,•ry (':tn•f111l� 111i,1·d :111cl mol,ll•d 1111clt•r pn•,sun•.
Tht•Ht' pip1•:. ha1 t• gn•at p1•1·foctio11 i11 form, :-illl'l' 1h1 · prnt·l',-s fully
admit� pt•rf(•ct 111011lding, :11111 i11 1 ·0111111011 \I ith otl11•r pr1•1i.1r:1ti1111s of 
<·1•1111•11t mortar \\ hi('h h:ts li1•t•11 th11r 1 111�lil) mi\l·d, tht•ir '<lrt>ngth
it- int•n•ast•d hy agt• :11111 i11s11rt'cl h) 111oi,-111n•. 'l'ht•y s<'t rapidly �o
as to ht•t•omt• ah1111d:u1t I) h:tl'(I i11 si, ,1 1·t·ks or t \Io 1110111 h,; :tn•
1•a-.ily tr:111spo1·t1•1l :111cl an• dw:tp<•r for 'I'\\ l'l':tg't' t h:111 stom• wnn· or 
hl'i<"k \I nrk. .\ 111111ilwr 111' 111ilt•1, of thi,i kiud ha, t· ht•c11 laid in 
lhooklyn, 1uHl th1• ,1 lwll' lh1·1 1r) 11fh)dr:t 11li1· <·0111-1lr111'1i1 111 ('1>11Hrn1�
tht• pri1H"iph• of I h•ir 111:11111f:11 ·t 111·1•. Built 011 l'oli,lll 'd 1·:1,1 iron
t·orC's, tht•ir i11tl'rnal t·11n t·-. :ll'l' t•\:t<·t cl11pli1•:ttl'" uf 1·a1·h 01h1•r, ,o
tl11�t pt•t·fh·I li111•H of di.,1·h:11·g1• 111:t) IH· laid, \I ith doM• ,1>1·k1·t�j 11i11b,
and with gn•at 1,111ootl11ws, of .. 11rf':t1·1· . 111 friction, d11rahilit,, n·ndi
lH'8S of 111a 11 uf:t1•t lll'P and l'<Jst, t ht·) 111ay Ill' eo11,idt•1·1·d 1°111• hc•,..t 
8PW('I' J>L!)('H Lil 118(',
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'' Tlitir op1•ratio11 011 a lar�1· -.e:tl1• :tll(I 11111lt•r ll') ing C'in·11111-
..,t:1111·e,, forl'il�· -.t•11 1•1·agt•, hn-. h1•1•11 1•11lin·ly "':t1i,-f:t1·tory; ancl for
111,1• :1s n1ih1 a\ 1·1111 1 ·1·1,, l 1 ·1111-.iclt•r t ht •m ''"l'l'l' i:tll) \ :1111:dilt•, from
1·011,icl1•rn lilt• ,:1,,..l'n at ion a11d 1 \ 11t•1·it•111·1 •. For , :uio11, 1·it ic, i11 I hi,..
1·011111 n, I ha, 1• li·11l 1111 f 11 .. ,il at i1111 in 1•, 111·1·�si Ill,{ 111 y 1111q 11:1 lilil•d opi II io11 

of th,•i;· 1-111p1•riur llll'l'it:.., a11d ha, t• 110 do11h1 t haL lllt'ir II',(' will he 
lar�dy i111·n·a,1'd :ts I Ill' 1•11rn•1·t l:l\1 , of' hyclra11lie c•o11,..tr11ctio11 oh
lain a mo1·1· 1·arcful ,11tdj ancl dt•, t•lopmt•nt.

:-,ignt•d,

('i,,i/ J�ilf/l/1( 11·." 

Ol'IX IOX OF l>,\:'\IE L 1:ll'lL\WXI>, <.'IT\' l�,WXl<:Ell,
IW('I I ESTIW.

" ( ha, I' hacl tlll' !'<lll'l'I'\ i,io11 oft h1 • la) i11� of 1p1it1· :t 11111111)('1' or

pipP ,c•w1•r-. in t hi, 1 ·it) for t Ill' pa.,1 ,\ 1':tl'
1 

:incl I h1•y ha, t• i11 all 1·:tst·�
fulh athw1•n•,I t 111• 11111·pm,1• 1!1-,in•,l.

· "Tiu• lll:l1t'l'ial frt1111 whi..!1 it i-. 111acl1 ·, 11:1111l'ly, l:o,1•11clah• ('c· 
111,,111 i·ard'11ll, 111i"·cl with ,·h·:111 ,...fi:11·11 gra, 1•1 or !,:tncl, l11•co111L'H 

.
hy

a.,1, IH'arlr a,· incl,•,11'111'1 ihh· a ... -,10111•. 'l'h1• 1-,111001 h, 1111if'or111 i11t1•r11ir 
ti:.rf:ti·(· 0t7 1 lw l'ipt•, n·tln,.,., 1 h,• frid i1111 to t ht• ,111:illt•-.t 111inin1111n and
'('1'111'1'" th1• µ'l'l':111•,-t Ito\\ t l1rnngh t 111 •111.

"For �0111t• ,1i,1a111·1· in l lid.nr� ,t1·1•l't, :t pipe :-.1•11 1 •r was l:iicl
in a ht•,I of q11i,·k ..,1111<1 •• \ 1'1 •\\ cla,, aftt•r th1· l'ip1 • th11s lai1l \111!-i
oit•rh:tlJlt•d, ,1 h(•Jl it \\ :ts f01111cl th:;1 th1• q11i1·k ,:11111 \Iii" thoroughly
cl rai 111'd. 

I I I 
· I l·.1icl on :i fo1111dat iu11 ol'"I 11 011lcl l'l'l'Cllllllll'IIC I 1:11 1 I\' l''I'(' I(' 

plank whi•i·i•, ,•r quic·k ,:i 11cl '"'''""', li,r t h1 • p111·111ht' of nwn• t•lli•c-

111alh ,1•1 ·11ri11,, a 1111ifo1·111 �ra,h. 

:. \\ fw11 t� 1 • sizl' nt' I hi• l'il'1' i, prop1•rl� propo1·t io11l'd to t lw
· I I I l 1· ,,.,fi it it 111·m1•, it1-,Plf' 1•111in•ha11101111t ol ,1•\\ 1 ·rag1• t 11 11· pa...-.,•c 1 11 .... , . 

,plf 1·h•:111,i11µ-.

'l'l t 1· 11 1 1 11 .,,. 1 ·1 1·11 'ti1·, .. r,,i1w, ha-. tht· acha11-h lt' t•t,!tr "'i, l:IIH' 01 I , � • 

ta�,· that thl' Ito\\ is 1 .11111.( 111 ral<·cl at 1ht• l1otto111, tl1111-, i111·1·1•a1",iyg

th1· d1 pt It :1111l H'l1 ll'it), and i11 ('l)IJ',\'l)lll'lll'l th(• l'iCIIIII', 
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" }i' . l k 1�01
_
11 :t pt'actH·a ·011 lr,lg-1• of 1 lrt• worki11g- of tlw !'l'llll'll l pipe

'-l'\\ 1 ·r
. 
(l''.ll!{ht'-. l'a11•11t), 111an11fae1111·1•,I h) )Ir. Cop1•la 11d, 1 11101,,t

1'.1rl'.1•,;1t:1!111gl) 1'1 •1·011111tt•11d it a, pn•ft•r:tl,h• to any ollrL·r up Lu tlw
lin11t of 1h c·apaeity. 

:-,ig111•d, 
J>�\X IEL l{[CI DlOX D,

City J,,i1t1i11u ,·." 

Ol'IXION ()I<' PlWJi'E:•;:,;oH [. I•'. (�lfl X BY, IW('lllt 'Tim 
l X l\'JW"l'I'Y. 

Hm 11 r,n tt, :-; 'I . /-ihr11,1ry IH, JHm!. 
"In 11t1Hlt•rn tim1•, Ll11 • q 111•,ti1111 of kl'\\ l'l'ag"l' ha-1 lll'eom<• 011c of 

1 :1,t i111porlant·1•, 110( 0111) in rl'f!'r1·1H·1· to t Ill' 1·0111 1 ·11it>1t!'l', <'l1 •a11li
ne ·s :mcl h) g-i1•m• of t lil' larg-1• <·it i1•, t 11 11 hid, t ht • i1H ·1·1•:ts<'d popul:t· 
1ion :111d 1·om1111'l'l'I' of tl11• 11 orld 11:111• g'i1t·11 ri,l', hut al,o 011 a1Tn1111l 
uf 1 he• la rg-l' MIIII., l'\ 1 11•1uh•d in t l11 ·ir 1·011-.1 r111·t io11. 

"Fon11 1•1·l) i11 I hl' l.tl'g'<' J•:11rop1•:111 ,·it i1 •s tlll' "I'\\ 1 •1',; w1•r1• rna,11•
of m11t'h l:11·g-1 •r t<iZl' t h:w n•,p1in·d h) t Ii i • drni11:1gL· t hi •) wi•n• i1111'11<l· 
1•,l to afford, that tlH') 1·u11ld ht> 1 •111t•n•d a11d tI11 • :\l'c11111111:lt ion, n•· 
11101 1•11. I<:, pcril'111·1· ha" pro, 1•d, lru11 1•, 1 •r, t h:i1 h) g-i, ing a i,.c11 er 
a -.11it:1hl<' form uf 1Trn,,; ,1•1 ·ti1111, a11il :ulj11,tiug' thi • 1li 1111 •11-,io11, to 
I lit• lllllOIIII( of dr:till:)g'I' it it- to l'l'l'l'i\ (' !111.J 1':ll'I'\ ofl� it \I ilJ ht•\'111111'
.. I') t�1·h·:111 i Ilg', 

• 

"l'ip1• -.1•11 1•r-. li:11 <' 111•1 •11 t ho1·011 �hl) t1•1,,ll•d a11d 1 •,t1 •11,i11 •ly 
1h1·d of l:ttt· ) <'ar-., :111d in :di 1·a-.1·-. in II hid, t ht• 111att•rinl ha-. h1 ·1 ·u 

�nod :11 ,
,
d

_
th1•) ha1t• h1 'l'll c·:11·1 •f11ll) 1:iid, thi •) h:11 1 , g'i\ ( 'll ,:1ti1<J':11 ·· 

turn. h1•111 � 11111c·h ... 111:ilh•r 1ha11 h1·ic·k 01· ... 10111 • ,1 •11 c•r-. th1 •ir tir ... t 
t·nst i,; II'"", a11cl whil1• lhc•.1 ha,c• 111·1 ·11 1'01111.J to .,111, .. /n,· nil th1· 
))lll'!Hhl'" of .Jr:lilla!.,:-l', frnlll I lu•ir 1•lt•:11 1)1111 •"' t )11•\ .ri\ I' 0111 at t ht• 
-.11·1•1•1 opl'11i11�s li11t lit11 1 • of th1• llfl\in11., l'\l1:1J:11i

·
o,7., c·oi11iug l"rolll 

thl' f,•r1111•11tat1011-. 11f th1• lll:rlll'I' 11 hid, c·, 1llc•i·1" iu tlw oth t •r form-. of 
"l'Wl'I'"· 

"Pipt• "l'\\ c I'� 
.
al'l'

.
11011 t•\11'11 ... 11 "'� 11-.1 •,I in Louclo11, Li, 1•qu111l,

and othl'r lar�I' ,·1t1<>-.. 111 <�l'l·at Hritai11, :incl :11,o 011 1hl' ('ollliu,•nt of 
i':11ropP, :111d i11 I hi,; 1·1111111 I',\ t ht•) ha, c• IH•c·11 iut rodllc·i •cl iu 7\ 1 ,11 , 0r).;, 
Brook I) 111 llutfalo, <'11 , c•larnl and oth1•r c·i1 il',, a11d h:11 1 , :111,11 t•ri•,I 
tlJC fullc-.t 1•, pt'1·tatio1111 of t lu·ir ud vol'a1 C". 
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'' It llltl) be regarded a-. tlt•mo11-,trntl'1l, tlwn·fore, that a prnp·

t>rlY co11structe<l pipt:> ,e11 er i::- not only better for the }Hll'JJOSt:'S

i11t�nclt'd, but much Jc.,,., e, pt·nsi, ,. t lu111 till' old forme- of :,.tone and

brit·k -.e11 c1·,, a11d the q11c•,tio11 with t hu"e ,1 ho ha, t• gi, l'll t licit' til·

t1•11tio11 lo tl11• ... uhj1•1•t of :,1•11erag-1·, ii- 11nt a ... tu lfw :-llpt•riorit) of

the )lip,• ..,l'\11'1', l111t a-. to tl11• ht"it 111:1t1•rial to l>(' 11,wd i11 nmki11g it. 

"The I lyclrn1dic· ( 'e111t•11t, pipl's, (Knight's l'atc11t) 111 1ule by 

D:iiitl Copeland, of thi.., c·it), Rt'l'lll lo JW -.1'"" :111 Lill' 1·pqui,itc ... of 

cheti.pnt•HK, d11n1.bilit) a111l :ulaption to i11t111n• tlll·ir popularity, a11c.l

it is b(•licvl·d that when tlll'il' 11ll'rit-1 hceome known, tht•y will lJ<'

uscJ. i11 the 1·0111,t rnct,ion of maiu u111l latcrnl He\\ er t.o the C\.clusion

of otlwr u1atcriuJ.,, 

Kigncd, 
I. F. Q L.-XHY.

OPINION 01" (mOIU·Hl: VO)I H1W<1�:, 'I'l'Y 'Ul{VE)rOR

O.fi' BU!<'li'ALO. 

0�·�·1< b o�· nu: C1TY St1nH.vo11
1 

n l, �-�· 11.0, '1'cbr1111 ru 1 t 
I 

18UH. 

"J\ J'tc1· t H.'lll'Cful C\U.111 i 11:t t ion of l Ill' 1litlen•11l Sl'WCI '" huilt of hri(•k

or <'l'lll<.'l ll pipt•s or <·attheu pip<'K, f !m, <' <·1:111r to lhc <·011clu�io11 

that, the llyclrnuli<' 0('11l<'IIL pipl', h1·�11I<· .... 
bc111g clH'll)ll'I', (.'\(·(•Is nil

thi • otht•rs. Th,·sl' t•,•11wnt pipes l,1•111g 111 length thl'l'l' ft·et, ha,e

hut 0111, joint in that dista11e1 •, 11 hilt•, i11 :� hr!l'k Kl'\\ t•r, 011<• joi11t

('l)ll l<.'K ('\t'I') (•ig ht anti a half i 111'11,•-. lo11
_
g'.t ucl II.

Ill 11 )' �llld ( \\ 0 1111d :L

ludf' i11d,cH t,rn11t1vcn,ly. 'l'J,ci,.c mortar .10111(1,, 111 brH'k
. 

�<·111.:n�, do 

not ah, ttpl ,·cm:1in t,ight, a11cl ,� ill leak. 'I'll(' lt·aJ..agt•, 1•1t ht•r 11111tml

or outward, is ohj,·ctio1mhl1.· i11 011tll•l KCIH·rs . In that. rcganl the

111ha11tage i� c11tirdy ,lith the pipe sc11 cr. 

"The rouglin<'�K of all hri1.·k 1w111.•1·i-, l.111111
•,cr �\'(•II l,�1ilt, as

Nim pared 11 ith pipt·, 111ig-ht w t •II ll'ad 111,, tn 1lr"lp<•1.-.c• ,, 1th th1 ·11· HK\', 

"Jc'or 1,1c11ty-f1111r i11l'l1 mai11 1,1•111•ri,., I. would :llw:L)'< r<•c·�m-

1111.11 <1 the Jlyil rauli,· ('t·m1•11l Pip<', n11d al:..o lor all lir11111'h antl t-iclP

s<•11 ('I'll of i;11iallc•r si,ws. 
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"I rl1l'crfully 1·ccommc11<l th1J Hydraulic C1J111ent Pipu, and par
ticularly lhoi,;e manufaclllre<l by Copclaud, lfathbuu & 'o. iu Bullido, 
(Knigh L's Pat('lll) Lo tlw public. Theo(;' pipt',; :u·c 111ade in th� 
lwst :111d 1110,.,l pcrft•ct m:11111cr, a11cl uf lite ht•st 1natcriab., 110L onl,> 

iu (0in·11lar, but :tl�o in egg-sh:ipt•d fortJJs. l ,, 01dd :tll'lo �l:tll' that
i11 �Cl'(•ral insttUH'l's, wh('t'«! Cl'tllt'nl pipvs of t h e above for·m havt• 
11('('11 in use for sc1•cral yl-'ars, and had lo U(' l:tkt'II up on account of 
<'ha11ge of gratlc, the pi pt':s were in a" good orde1· :ls c, l'l', 

Hig11ct1, 

GEOJW_E VO)I HEl{<-H;�,

City 'w·L·,yor." 




