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l. . P!PE MAINS AND APJ'URT:liNANCES .. • ' . . ·. . . . � - ... : � ' (·., . . .T)te ,Pipe castings are �stimated at 2% cents per .pound. The special castings are estimated at 3� · C-erita per p6und. .: ' • · � 1• : • 

· :� .. Lo� Ser�� i.1:a.in:. · . ' · · · · · ·;. <. : ·
4;67,0 feet of 36 i�c? J?oi'ce Ma::ilaid1 _a $21.. .•. ;.i, .. ·$ 98,070.00

Two 36iµch _Check Valv,es set, �":'$2,209 ·'., ... , .... ,;.:_:\ ..• ;., 4,400 0,0 
2QO c.;_bfo·yarde Arch'Culv�i't masonry, a $15.:;;, .. , · ·. -8,000'. 0Q,'.:, 

IQ;500;culiicyar�s.Etnbankment, a. 35c .... _,.: .. ;:: ... ;,,\' :· 3,�if 00 .(
. "'· ..

28,800 f�et o( �? inch .Distr.itiutiorl :Main' le.iii, _q $j6,;. · 460;8!)0. OQ l-' 
Six 36 ··i?ch.�p Coe.Jes, �et, a $2,000 .••• ;'. ••. > .. :::.•; ,, .. : ... • . Ui;o-OQ __ OO .. 

- • 210 cubi_� yards ftch·cy)ver.t masonty;,.a-$15 ...... : .• '., 4,o�o·;�.o:,·" 'i�,b.QO '.' . " , ·_Emb_al\kinent/,a .. 35c· .......... ;.;.'..·'.',":. -· ·. !Oc(Oo_. _ 1..._ 9,000 feet of·12 inch J;)istriliution Main'laid,_· ci.$3.40, 30}601>:.W ' · . Pive 12 inch Stop'Cocks, set; a $100 .............. , ....... ::.· 600 po . · ··· :· '.
. .· . . , · " .. ·'. . . _:_. _. __ --. _. - $617·,795 00 2, · Middl,e Service Mains. ·• ·• · · · . . , _ · 

71259 fee't of 30 inch· Dis'tribution Main ·l�ig,· a $11. 75. $85,187 50 · 
Three.30 inch !;,top Cocks, set,a $1.,000,.: .. -.:,.•> .. , .. ,.:.; s;ooo Q6· ..1,150 feet of 24 i.tJ.eh Fchce .. J�t:'afos laid! a $9 , .. : .. ,: .... ,,¢10,350·. O!) 

). Two 2_4·inch ·oh.eek V:alves,'_Ee�, n $1,-100 ... , ..... \ .. :,., ... · ·. 2,2,00 00'· ··.
31Q!'eet·of 24 in�Ji. Distributi'ori M.ait). luid, 1T $8 ; .. : ..... , .. ·2,-520. 00 

8,400 ferit of 20 'inch Pistributiori·. Miiip.')aid, a $7 . .-..... ; 5818ep. 90 C: •
_Shi:)!O iti_c,h Stop Coc;ks, _se.t, ·a $400 .'. ..... ·:· ;_.,�..'\, ... ,.,. : · 2,400 00. 

•.!.I' 

•, ,• 

·' l ... ,

3j600 feet-of f5. inch .J)isfribution Main foi�, a $'4:59 ... · :16,200 .00 
'.l:wo.15 'inch St�p Cocks,· set, a. $2()._0 ... ,' .. ·:J: ,;� .. ::.\ .... :• C400. 00, .. . . . -�-:.,-?-t ".. · · - · . . �:..--·$18l;Oa7 50. , -3 •. iligh·-$ervice .lltfaiii$.; · .' .. .'' •: . . . ,• - · ; · 
I215� fee,tof 1.2 �!\ch. M�� lajd, a $3,fiO,'. ..... ::'..:.: . .... · •43,7·5(). oo·-·

One· .12 inch".Qheck Vial�e; set, a, $100 ... · ....... ,;.:., ... , ..... · · · >1_·0 .. 0 -O_ci . 
• ·� .. , I " • , • • 

_)' .• Ei�ht 12 _'in9h Stop •Cocks, set,. ·4 $100. �.; • .'.;.·.::·:,·�·:"" · .. · !lQ.0. {)0 _ .. _ .. . . . '('' ':�-.-• 
I ' ' ', • ' ' '. � • • , 0' 

• • 

' 

• • ' ' � •,, • • 

. · .. · .' ·,.. .-- .. .  ·. · I $843;�0��0 .. 
. - - I. ' - .... t· ·. • - ·. · ·. · ·. -·-�':-$44)1150 .00 _

Add,for.Contmgenc1�,, up,:1rlntendence, iitc., lOper cell,t,1 . .. � .. ,.... 84,31?0 6_(,)··: · 
'.;, 
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.,:. '.$��::�::rr·· 
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<\. :'i'. : .. -._ (" 
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· B;RILLIAN'f · HlL;L 
R

ESERV-9I�.

· GRADIN�, SL.OPE_ WALLS, &c._ 

-.. •. · 1'. \ 

-·· Ole:iri,ng. and G.rubbilig ........... .  .' .•.... ... , ... ; •. : ...... ; . .'.-.. , .. . .  ;:· ...... ...... :$ 
5,277. cU:bic.:yardd stone·pavi·ng-of slopes; 12 inches tl:iic�,· a $.7.-. ." .. :. 

u.o cubic yards .•tone coping aftop of slope, a $18: . .-..•.....•• ,, .. , .. .-•.6,987 cubic yards concrete ( 5 tnches thick 'on-slopes and -i-n bottoi:n ), 

30() 00 . , 
36,939 00 

I·\". 
,, 

··J

·� . ·:, 

1 
; . 

'•·· ... •. 

: l • I 

• a $6 ·50., ........... : ..... , ....... , ......... , .•.• . ; •• ; •. ;· •. •••••• . :.:: ... _::.._.' .. ,,.." 

. 1 980 oo''I '. 

39;966 50 
·.· · 2_0,500_cu?i_c ya·rds.ptiddle (_�J�_et thick on slopes and · 1 _foot .t?ick· 

.,oij bottom), a 15c .......•.• , .... · ...... -............... : ..... _, ......... ... _ .. ,..... 15,375 00. . 
130,QOO c·ubic yards excnvntiOI\, a·soc .... :., ... ,: .... :-•. : ...... ... ;·., ..... : .•• ]9,Ci:Jp ·o.o ·.· 
· -2t,100 squnreG•nrd·s dressing rind seeding of ou�id.e slope�, a 6c...... ' 1,.4s2· _oo · �

3,000 linen! feet of fencing·, a 50c ... :.: .... ........... .... '. ....... ·:····..... :._1,500 _00 
._
·
·. / 

:,- -$1_3_6_;4_1_[,_0_ ') 

MASONRY/ &c. 
·. . . ' J' ( ' .. INFLUENT .CH-AlllDER. · 

5Q·cubic y�rds excavation, a ;me· ..... ,.: ... : ... :.; .. ................ : ...... .. � $ 
17 .cubic yar�s Mason1J_in foundation; a $12 ..... :. , ....... .';,.............. 

I.98.cubic yards Rubble Mason-ry, a $11..: ...... ,., ... ....... : . ...... , ...... . 
18 cub,ic y�rds As'bl�r ·, a·s18 .••••. , ........... _.:, ..... .' .............. : ........ ,
__ 8fcubi_cyards�oping, a' $18 ....... . ·: .. ·:·; ................ · ..... :······· .... .
27 cubic ynrds_ Stone.Piiving, a $1_.·.,.-••• .-• ..... , ............. , ............... . 
4 square y.nrds Brick Paving,. a $1.1'>6 ... ; .... ,: ....... : ••.. , ............... . 

84 feel of 36. iJlch Sirnig.ht
. 
Pipe . (37,380'lbs:,) a· 2ic .. ,.: ..... : ........ .. 

.
. 40 feet of' Spec,i�l .Ciist!nlt�(l_8,000(ll/s.,) a 3!c,: .... ............. : ..... : .. : .. 
160,feet W11ste Pipe, 8 111ch dmni.ete�

1
660 lbs.,) a 2tc ...... . · .. 

: 
...... . 

17J50 
204 00 

l!,178- oo· 
824; 00 . 

68 '6o/
1 

189 QO 
6 24 

934 60' 
5stiJo 

·2�3 76
. 
·$4,719 4?

. CO,NNEC'.rlNG · ."\Vll)IR •. 
' ' 

J 

3,724 cubic-yards Excavatiol)., a 35()' ........ · ..... , •• .-.:.: ..... : : •••• :.: ....... ,. $1,303 4<, · 
· 284 cubic_·y8irds·Rt1bble Masonry, a �l. ... ;: ..... ,:: ............. ::., .... :.. 2, ·674 00. 
. '240 c'ubic'y;irds Ashlar; a· $18 ........ ,:.-.:: ..... : ...... :1 •• ;.: ...... : .. _.,....... 4,820 100 

_0', 19 c�bicfar"d, Coping, q $18.C:.: .. : .. .' ... ... , . •  :.i.; .. • ....... ;; .. ;;.· .. :,.:-::. . . 842 .00 
16 ctlbic yards Stone P�ving; q':$7 ....... : .. : ............ , ...... , ... 1......... :_.m! ·oo ·:
.i? c�b!cya��ri�� Pa�irig, a $1� .... :··· ..... _. .... _. .... : .... :· ........ :... 156 ,00-� 

. 

'� ?" ,·�':(='"" t
".

''''"�·
' $66Q .•.• ·:···

:
·······:· •.. $9,:: : 

\ .:�1 . ,\ r., 

. ·.,:\/· ·.�· . :. '•. >l . 
., .. : .·· ·. · ..

.-. '·
' .. .-:. · ..,· . ·,,;i 
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·' :·\ .. � � 

:·,._ , tL.-x!·· 
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·: � j ·  -
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·. ·-·· 
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;,......., � .. ··,. 

.: I •• 

/, 41. 1 

·, ·\ 

.. :.-
·1.:.' 

.&FJ,:LUliNT c;ahtnE� .. ·'· . ; , . e ., 

. 210.cubic·yards Exc�vntioni a :35� .. : .. :: ... .' . ... _:.: . .. ,,.: .. ,., .. .::-\'. . .. :.".:.,,_$ : 73 50
722:cu_b'ic y_arcis 1'u'b'ble ·:Mnsonry; a $1L, ...... ::.: ............. :._ ..... ::;,:t .. :- :7,1i4f·oo"., .� . ' . . ,·' ' �.1',flOS·OJJ.: ,i:: 

. ·:it�]}@il!!tif �{:;F:]f::}}\}};i_,·I�l •.·:., 
273 

. . cubic .yilrds ConcI;ete in fq��'dntion, ·a $�·.50 ·:·: .. ,. · .. :-... · .. :-.... ,,_.
.,:-, ·-1;7�4_::5Q .... ·. ::'.: 

"\ 

' / ' '. .· ' .. '. . _;_;,_:__-_. . '' 
'I •-' 

- < _$(3J6/j.-q5

._ggr�i�f '.'.:77°I:Jr�r;;::;:if t};
t

'.;f:lltE-···· '., --·--·--
· · sios>;.5s, i4' . 

. ··-· • . . 
. 

., ,. ' .': ... ·• 
.

. ; '-�.
,. .. ::· . 'f,'�

,.
···-: ·.,.· • .

Add fo� Contingencies, &c., 10 per cent .... .- . .-.'. ...... ,. .. , .... _.._.:-... : .... , .... : .l,61:
�·,8.-�6 .. , . .. 

. . <·. ·\$��'- ' .. 
,, ••• 

·.1 

_,, HILAI:{D .A V:ENTJ:E: REf;,:ER;V.Ol�-':/ 
. 

' . ' . . ' ' . { .. 
. 9'RADIJ>tG,· SLO.�E WALLS, __ &c.\· · · . . � · . 

.,· � '· 

Clearing·.arid Grubbing ... :: .•. ::: ..... ..... _, .,.": ... .": •••• -., •• : • .  ' •. , ., .... :'.·,·.:·$ ·:. fdQ'_Qo· .. . 
7,546 cubic yards Stoile';l?,av·ing 'of.Slopes ;a·_$;7 ...... :, _;'. .. :.; ... '. ......... 52,81JS, 0:0 ·.

. 
.. · .;.

. 154'cnbniyards.Coping at'top of Slopes,_ a .i!llS ..... _,,: •... •_; .... , ... :<. '2/77¥ 00 
·· 
·.· · 

. 12,960· cul>ic yards Cc01.1cr.etc, a· $6··.6.0:.,,:,, ...... _, .. .': .. ,.. ••• ; ... ,.-............ �4,240.,0Q , . · . .. 
3�;216 eubi� yards Puddle,. a 75c ... • ,: .. :._.,; ••..• : .. .-....... : .:.,, .... � .. :.... 29',4:12. 00. · -:-· 

}75,000 cubic yards Excavation·, 'f 30c.: ...... ,.� ... • :: .. , ••• } ..... .. ..... _:.... li2.!500·. 0P · � -:�-
. 29,900 S�uare_yarqs· Dressing aD? Eee_ding _outside,Slbpes, a ·6c.,:.: .

.
. .),7�4 00 

,
. 

8,460.Lineal feet of F�nc1ng, 4•50c ..•..... : .. ···:'··.··:···�· .. "'··· .......... ).,7�0 00. · : .. 
· · · 

. 
\ -�: 

�: $2��.�6f a{ 
,: . _.- . . , ; .. · IJ:11;:.L.UEN.T.OHAM!/�t :. ' . ·. · · . .• _.

17
.,,,;._·. >t.,·,

6() cu�ic yar_ds Excavatfo.�_, .�.'a5c .... ;, .. J,.'. . .-, :; ....... :: ... _ .. :::.:_,:.;
_. 
.. L., ov · 

,_: 
.. ·

l 7 -��bfc:'y:ards; .m�son)'r.in fquridat:ion;,a:$\2 .• ;, •• : ·:·;·':;, .. : ... : ..... , •.. , ; · .· 2.01 · OQ '· 
198 cubic-yards '.Rubb��'Masoriry, at$1J ............ , ........ : .... : ..... : .. :.... 2;)7� .oo. · �-.'� 
. 18.cubic'ya�ds As�lar, a $)8 .. : .......... , ...... , ••••• :.: .... '.· • •• : ..... :........ 624 OC)'- ' . . ' . ' 'ss. �Q .-\ {� :��;:;:;::·�:tn.;�1�n�;��·$/.;�t�'.::'.·.;::�:�f_f"'.'::·.·:'?.:/::;:;:�: � ( ·i89 00} · .... : . 

_4. - cubic ya-ra_s. br1 ¥ pavmg, ,.a ,L .... '. ...... _.,.,, ._ ..... , ....... ,·-··, .. :::"''. . . �8-�.-. . .. 
84 feet of,30.fach.' .tra.!�hl pipe, l!�1QilO'. lbs;,;a 2(0.,.,:::·,·,fr· · ...... : .. ·.: ·:-, . . f66J 09: '.·.:. ·, ·.: 
4Q/e�t'.9� specia� �stin�,.13_;20_0 lb�, _a .�t!) ... i .•. i.i ... ;.:,,_·_;·/:· .. �... ·. ��g. � .: '. 

.
. ,. 

90 feet of Waste· . , ·8 in()h.es -in,dtanxeter,·o,i60 lbs-..a:2!c .. ...... ,.. . . h.Q·Qj) .. ' -:· 

<· 

. 
. 

. , 
. 

,:, ,·,· .

.
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: :
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. 

_< , ·
'"-'$4;2;0_&·.:"> 

_, .. '/:' .. 
. \ , . . - -· : 

:; 1. 
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: .. ·. -· ... ·•



;J_. 
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·)
·EFFLU�NT CUAMBEB 

I . \ . . . . . 920.ctibic yards )!Jxcavlit1on, a ;36c .•.•..• i., .. '..: ..... : ... ,: .... ;, . .. ....... : 322 oo · 62! cubic yards·ciasonry in. found�tion, a .$12 ......••. : .... ·: :· ........ �;. · 627. · 00 � ;. "658, c�b}c yards -Rubble mason�y; ·a $1l.."::., .. : ....... :".:.-.; ... : ... _; ... ;.... · ,7,288 00. ·: 124!.cubi_c yards_AghJtir, a $18 ............ ,- ... ':' ..... , ..... >.".,,:.:'. .......... ,_·.· 2,2{l"(}(j 
8k cµbic yards Coping; a $·18:.,: •... : .......... ........ >.-.. '.., .. :: ....... ,:... · 150' 00 Bric� Culvert 30 

.inches in di_ameter, io,ooo bl'i.cks·,·a $�4. per thou�· · : sand .. · ..... : .... :······ ......... : •. , .••• : .. : ..... , .... · .......... : ...... ,.· ..... ::.: ...•. · 4 cubic-yards Brick Paving, a $12 ............ ; ... : ....... :.:.'. .. :-=-:-.. : .. ,.· 
240' Q0" ·. 48 .00 _ .·s culii"c yards flagging of Gate Chamber, a$15 ..... : ...... ·.:: ... : -... : .. · .· 12 .. cubic yards of Stone Pa.vi�g at mouth of culverts, .a $1 ..... ! ... . 
120 , 00 

Scree� and Screen Fra°ines ov�r .Effluent pip_as ... :-... '. .......... ;-., .. ,;;,., _ . 84 00, · 22i oo .. 
. r . . .. . . --·--. ·-:---._· $l�,295 00 

.., - RECAPITULATfON; , . Gradi,rig, Slope Walls, &c.-. .............. ;,; ... · ... _, •. ,: . •.... _. "'.'_ .... : ........ $225,663 .. 00 Influent Chamber ... ; ... , ............. . . ;,; .... ; ..... , .......... .. '. .... , .••• :: .... : '4,228 po Effluent · Chamber......... ....... .; .......... ;, .• ) •......... .. : .••• : .• : .... : .... :.. ll,295_ ·Od 
J ( ----

Add for .Contingencies, Stiperin.tend�nce,. &c., 10 per ce:Ot .... $241,186 00 . 24,1_18 00 

----··-$26?,304 00 ' HI�RRoN.HLLL RESERvoni. . o.RADI.NG, �Lo1:.j WAL.Ls, &c. "i.762 cubic · •. d st· . p· . 1·1 . · ' ·$7 -· .· .. . , y,.r s., one anng o . opes·, a , ................. ....... .. 39 �ubiqyards Copi11g, a $18. ··:·\_::·•· · ............ ····; .. ·· •.• ; •.. ... , ..:1,560 .cu.bic yards Concrete, a $6.50 .•.. , .•• , ..................... .. .. , .... .. 5,$60 cub_ic yards Pl\ddle, a 75c ...... ...... : .. : .•..•..• ;".'. ....• : ... :: ....... ." 30,7_30 cu!,,\c· yard� Excavation, a _  30Q ...... ..... ...... : ... :°, ... , .... :.� .... .. 12,900 cubic yards· Excavation �hale; a.SOc�; ........ . : ... , ........ -•. -... ::.; .•. 12,400 square yarc!� Dressing and Selidiiig- out6ide :s1�pes ., ·a .. 6c·.: .. : ... . . . Foot 11.i:idgo" .4t3"foet long ............ · . ." ..••.. ; ... ,,.-.. :·., ........ , .• : .•... ._:: ...... .])ffll!en� .W:e11, Cast Iron, 30 in diameter and 24 feet long; 8,000 lbs, 
'! a .fie ••••••••• _ ••••••.•. : ••• : •••• !··�····,···-�·-�·-�.: .. ! ••.• :� ••••• '.� •••• :.;�.-•• : ......... ; .. _ 

J..2\334/ftO .702 00 10,140 ·oo ·. 4,245 00 9,2.!ll 00 io 320 oo'74{ 0Q 200 QQ 
400 }O · .Three· Valves and Valve Rod_s;.a:_ J5o:· .. : .. ..... ·: .. :.:.:-.. ....... : .. :.:,.: .. : • . 15Q 00 . 2,lpo lineal 'feet of Fencing,· a 6/rc ..... :· ... ... : ......... .; .. :'. .. ;.;; ... .'.:.· •. .-.. 1;060 po.·.· 

•, . 
. . . . . ...... ,., ·.· ' -----. • . - · • . 1 . · . • · _ · :. • · • · < - -- . $49;5o(oor _:'1-dd f�r Contingencies, _Superfo�ndeniie';._ .&_c.,_10 pfr cent:.;····.''.: ... '. .. 4;9_o0 O(l, . . • ., �: ' 

--··-. ___ .. _. -
. $64,464 o.o . 

.:\ r.;====
-- '· 

·· .. ·: ·.,
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:· . .._ ... 
. -<.:.j<:.��;�-...� .· ;,.;.•: .·.-·
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o;.:-?OST ?F:�omrs .. :- ·, , .
. 
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,; 
·Pumpi,ng: engines - Yo_.:be .]9cated·: at N egley's_. ri.lI1. ;". W al_er: to. be. la1�en.-. �om .. -. .." the '.A.llegl1eny-River,,at the heild of.Nine Mill! Island, -and condilc�ed·to eng_mes .: -: .·, '. '. �through a b9ck �ndurt six reet in ·aiam�ter. · I� .. · '. · . , .··: ".. . : . ·: ·;Masonry at.Influent.JJhamber of Co11-duit, with lnfluen1;:pipes,, G.at:s· , ·' 1 ."· • . • • ' . nr:d.Scr.eeils •. '. •. , :.;�· ... , ...•. , .. : •. :, .... ;, . . ."; .• ;.. ._,: .. ,.···:·'";,: .. :, ... ·· .. _. . 

7/)�o,po · . 
·16,�00 fe(lt-.o0Jonduit six feet ii\ :diametJJr,.a $17 .. _.,., · ...... ��'.'";"':··.", 278,800 :0? . 12.M11-r..bqles, .a $75 •. : •. , .. ; .. :: •• : •.• � .... ,: ........... .......... · .. i; ..... :.':':-.:··:······. _ . .  : ._90P .. oo._ . E�gine hous(l-and Pump Well ht .Negiey's run,,;.,;: ... , ..... '·: -'·'·:····- 1_60,0!).0 oo_. ·Two· p\imping engines, ·a $150.000 .. · ... ." .. .' ... �.:: .: ....... ,:.,.:, .. ;, .... _.:, .. 300;0.00 . 00 . Engine hou�at'Brilliant· Hill: .... :, ... : . .. , .•. ','·'.,:: ..... ,._..,:· ... : .. :::: ... :"· .. 35,qoo_.oo . . �· · ..· 'J;wo pumpingengi·nes, a.$35;�····"'"' r· ...... :._.:_ .. :·: .. ··:·····:·:····"'. _.1-0;0�0 00._E_ngine bouse _tmdengine.at E)l�(vor.thavenue �n� Ne�1lle street,:··. _25;00_0 OQ;, .. . ;;:!��n-�::�u!e;::e�!�i�.'i:.·:::.·_:_ .. ·.·.:::".·.·: .. ::=,:·:/·.:.'.::.:�·:::.·.:::.'.;:::::'.·.-tr �:t��r��: ,. ..... ' : ·:. . . • . . . · · . ' 64 4-MiOO · _,fl_erron �II Ueserv_oir._, ... _. .... :· ._ .. ,·>_-·· ··: ... : .. :_.: .. _ .. ·:··· ····•··:•·:�·�···"_; .. ,) ·. · ; 

8
·53 '00

·; : · .. __ .:· .. ,lPipe l!lam1·and appiµ-tenances ............... : ..... ,, .. ; ........ ,-. •....• _ ..•... ,,. 927, , . -· 
.; • • • I • • � 

• •• -.-•-,-_.-. - •• 

.I 

• ;..·'$2,29t7S'<i<>_ 
. . !t \: 

ALLEGHE�·Y RIVER_: ,PL_4,N .. 

COST PF WORKS. · 
' ,...,, Pumping wiirks .t�··be located at Negley's rµn. _W .. ter t<?- be .take� �rom tho Allcghen.y riviir in rea·r of the er,�ine hou&G,nbout 800 fee.t"above the niouth of 1-N egley's -run.. _ .. . · :.. , _ _ . ; . • .. . -_ , E11gine __ hore - and.;1:'!!mp ,veil at Negi,ey,'s· rut:··'·· ·· ·:'·:; ,.i.... ·:'..$16'0,0.0_(J_ ()0. ,. 

J ·� • �-·'. 

, T;wo pump1_eg eng1.ues; a $+50,000.;.; ... , ......... ,,.· ........ ····· ·· • . . · ......• . aoo,QOO- 00. . Engine hoqse atBri_ilip.n(Hill..( ..... : .. /.: . . .  , .\e·:r"""'''"·····:;,: .. 3_5,000. ()�: "•·:.iT.wo pumping, E\ngines,. a· $35,°QOO .. :.: ... ,: ......... .  : ..... : .. . , .. ._,, .,...... 7.(),\)00 oo· . . Engine House 
·and·engi� at Ellsw·orth n;em�e ·a·n.d Net.ill� st�ee� .. -; 2�

1
_00.0 00

. : ·. � · B_r.illiant:iIUJ. Rese

.rvoir;: ...... : ... -... : ...... ::-.:.:.-.. : .. ::, .,. ....... -. ... , ;,_.:_. .... ; · 1so/1�7 .00. ;:: I• Hiland· Avenue ·�servoir ••••. : ...... : .. ;. ·, ••.... ::._ . .  .-..•........ ., •. :· ... :,.-... ,: . 265,3.04 00 , .·"'IJ:er;on Hjh Reserv�i�: ... � •. • :.:···· .... .:, .. :.! .. , .......... : ......... _.:.. ........ 54,.�M QO.: . , .' .. Pipii �1ui�s and.Attirtenanc�s ............ , ..• : .... :.-.............. , ....... :-. ..• ,9�-7,861:1 OO:, . ·0ne ·and one-half iles of Ilrfok·Se\�er 2 feeOr r iliameter ..•.• ; ... ,.:; . 31,720 '00 . 
· " , . · .·."··.·. '. . . :· · . . . : .. / $��&�4�8 -.0� ·. 
.. 

� ' •• : 

• • 
'� .... J '. ··" ' �. 

_·/. 

. .. ·.· ··.· 
:' �· . · .

:. '•, .. \ . '' . :, 
� ...... - ... • ,: j • � '• .. �' ,t· ..... _, . 

.·'.·'\.· . .=· .• -

- . , ... ,. 
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,', 
1/ 1 

. · 1., L�w Service·Ma�n,.' . . 
·: 4,650 feet of 36 i_nch Force Main laid, d $19 ... : ...... : .. ;._$ 88,350 00- · 

Two 36 l'iiilj Che�k Valves set, 'a �2.�00 .. ,:,.: ........ _ ._· .....
. 

'4,_4oo·oo. 
A.roll· Culvch and Emb

l\
nlmient nt l<'our �hie run..... . 6 000 00 

2p,ooo fcet·of 36 i�ch B{eftributi.on Mn'in lii'id;a $16.65 .. 3�3:ooci oo.
Four 36 fnch1 ptop Ce>cks·sct, a $2,000 .. : .. : ..... : .. . '. ... ,: ...

. 
8 000

°
00· . 

:4/ifiO feet ,of 20'inch DistributiQn i\Iniil !�id, a $6.40... �8.-480.)00 .

Throe :;io· inch' Stop Coc�s sct·;$400 ..... : . .. , ........... :...... 1,200.00
9,0CO .. f�ct of 12 inch Distribution i\fuin laid, a $3AO'... 3(f600 ·60 c-·

. - 'I r.: . . . . . 
Five 12 mch StoP. Cocks set; a $100.:, .• , ...... : ...... :...... 500 00 . . . . . j · 

--:-:---- $49,9,530 .!JO 
8,2� ·.ree_t of 30 ii h ·Distribution Main lnid,-a $12 ... 99;'001:J' 00 
2. · Middle Se1·vic

�

/llains. · · · 

Four .30 inch StoFI ocks se.t, a $1,000: .......... . : .... ·...... . 4,000_ 00
. 

12,150 feet of 20 inch Di.stribution ·Main la.id, ii .$6.40. · 77.; 760· 00 
Eight �0-�.ch s:top Cocks set; a $400 .. · ....... J ... , .. :·:....... · a:2.00 00 
4,40Q _l?ei:of,30 inch Pistribution -Mu.in-la\9',_1!_ $H.50 . ·o0,600-00
Two 3.9 inch .Stop Cocks set, a :fl,OOO;.,,_ .. , ...... . ; .. ,:.:. 2,000 ,00 
·s,600 feet of 15 inch Distributi9n, M1iin ·laid,

. 
a $4.50:. 16,_200 oo· 

· TwQj5 ingh Stop Qocks_ set, a-$200,.: ............ :.......... ,. 400 00 

. . ..... -.----$ 253,160 00. 
s: lligli Service -Af:ains.

12,50<X::fcct of 12 i1;c)1
.
·Mainidaid, s $8.-50 ......... 

-
. .'...... 43,750 00 • 

. One 12·inch CheAk Valve set,·a$100 .... ; •.• _..: ..• '. .. ,....... ·_100 00 

Eight 12 foch-Stop Cocks set, a $10.0;-............ ;, 800 ·oo· 
,.:.__. ___ $44,650 00 

Add for Contingenci�s, -�missioJi/, ���ri�tendence,, 
&c., lO P,er cent ......... ......... ......... ................ : .. 

$7\}7;340';00 

79,734 00 
-'-'--·--·-
$8i7,?7� 00 

.ARTIIUR A�:b CR.AFT'.S irr11·tiE.SERVOIR., ·

. ' . 
. 

. . GRADING, SL'qrE WALLS, &c. .· 
�rubbi!1g 11nd Clearing .... : ....... :: ..... '..:., ... ;.;, .... ::_; . .•... '. ... , ........ .".$ 250 · 00· 
·, 6,856 cubi� Y,ards.Slone Pavjng, a $J:.; . ., ......... :: ....... : .. , ..... · ....... . 47,992 ,00 
' 141 cubic yards Coping-, �$It, ... :�.: ..... ,.;· .. :.:.:; .. ...... :· ... :.:.: ... · ' . 2;63&, 00 .

. 
_ 11,?26 cubic' yi.rds Concrete,.at_ $6.60.: ...... '.· ......... : .. : ... ,:.�: .. \. .... ;. ..-74:;919 _oo· � 
3·5,100 cubic ya-rds P._uddle, a 1.6c .. : .......... , ........ :.:: .. ,................ 26,325 ;00.c 

19>7,800 cubic yards Ex�araiion, 30c ..... : .......... :: .. ,.::· .. �.: ... : .. .-: : ...... 69)40 oo: 
· ll,0;550 siJ.ua�e y.11rds ·Dressing 

.
ll;!!d-Soed.ing: out&ide 8Iopbs1 � n�_:,:.:. 11$?3 oo., · 

• ·t;z26.1ineal feet-of Feµcing-, a 60c .... ,-.. : ..... , ... : ..... :., .. ,. .... :., ........ :.- .2,!Is'0 .-.00 ·. 
.,
· 

. . . . . . . 
.•. $2'i-�,657 QO .

.. (" , ··:· .. . 

.·-.., '· 
,; .-=. ·.,·

·· .. :··· ...... ... •.. � i . 

. ,••,. -�- ...: 

.. �j. 

. "/' 

. .  

....... 

.:).·: .. 
·

'[ 

I f 

r. 
1 " 

') 

' j ... 

j·-·· 

,,._.,,. 

; . ;·;:,-·· 
·J·· 

' 
·• '-'·, 

.· ._.,_'· . .-i
/ , ,  

·., ,. . :. )
' \' 

/ .. . ,45·· 1- : .-/ {;·.:' 
. ·. ·, \ .:· ... , I .  • 

• . . • . . INF:l1)'E�T .CliAMB&R. . ' . ; , ,. • , r :
..: � 

:.Tot�l cost,.,.::· .. : •.. :.: ..... · .... :,.-., .. :��.: .. : ... :'.:: .. : . .... :.:., .... : .• t-.:: .... ·.: .. ::· tf ooo oo-·. 
, . ·. ·. ,-·:._·

. 
• • 

I ' 
• • • •, ' ' · • ..;_ 

• 

. .· ( 

:,-

_.RE9Al>fi'UIIATI0N: · ',' .... 

!�;�·E�:!;''.'::-t};:�::::?.:_�;:i·:::':)tr:y:,:;tt�f ;" · : .... , 
'$245 681 O<i 

Ade). for Contin.gcncie�, Supcrinf ndencc,· &c., wie:r-cg,i °t.:.,,: .... .-.·:" -.2l;568 00-, 
. • �· ' 4 . • . ··.:. >·., �- ·� .__:_._-._� · · 

. ·. '· :·s;270:240.-oo . 

WfLK°rNS ,HILL:. �i)!:s�lntor-fo.· . : \ ;: . ; ·.: '. . '
GlJADIN (}, ,t:;L_OfE·. °W'4DLS

1
' §,c:· . . •. ". · ' ) 

6,000 cu1biq·arµ�.stone':V1n•ing; a$1 . .  :.:,.: .: ... : .... ..... ;.':, .. : .... :...:.(:$ Vi:ooo 6o . . _ ..... -: 
' . 125-cu�i_c yrirds Coping, a �1s: .... : ... ; ... / .. i ..... ;1 .. ... :; .• :t .. ··,;: .. '-· · .. '!!:;2�0 ·oo: ... ;. , 8,340 cubic y.nrds Goncrct�

r a.$6.50 .... ! .... ;: ... : ....•. ,... •... -_.;;.� .. ; ..... �... 54·;:no.:oo· /·, / 

· · 1:�:��� �:�:�;::�: ��::�Jt�:,::�.'aoi .. �·:.:'.:_;'.::·.:::'�:::;;�--/�::'.:·::(::::::·;· �t�tt� ::··'"- .-·. :" . 
_24,40Q squnre ynrds of Drcrnng

-
and Seed,ng·o\itSJdc S-Jopes, a Ge; .. . ' 1,70,t 00

4, -120 ljncal feet ·or F�ncing, a 50c ;/\ '.�'··.-...... ,.: . .. , .. ,:, · ... : .... , · : 2;0�o·!o.d 

. '\ 
--.-� 

. _!$H�i724 _O.O 
niFLT/_ENT. .CH,\�J-n'lm': 

. . . .• .. . t· 
:r4:;900 oo: · 

:, ., 
Total cos� .... :·:"".'" .... : .. : . ... :., .... :._.._..·:: ..... ,_ .. :::_::.:: ... -. ..... , ........ ;:· 

·. ,·- ;,:· 
EFFL,I.h:N·r. CHUlBEII . 

··. . . - .. ' •• '"! 

:·r�iu.1 cost.: ... : ..... : ... : .... :: .. : ...... �,: ... '"'.)i:: .... \.: ·.",_,_ .. :;, .. · ... '.'..··:···' .. ;.' ... $I�
1
qoo:oo� ·. '._ <i 

. . ·.. :,-:,'�ECAPJ.'rtr:L'.ATid.{ .... : .. ·, . .- . ··: .. �
:: ..

. -.';��!���· i�:t1i�r.��'.�:",:�-�::::.:'::·.'.:::::::·_:_::::::.'.:}j_:::�::::: i:.\::;/�::..::::::�:"$l,�::i�� �d· /. -·�·. 
Effluent �lam lier, ., .... ,: ........ , ........ ; .:.'

. 

.. , .... ,::-�.J .... : .... _...... ....... 12.,000 00 · .. , ;_ ·,. 

A.�d- fo�
-
C�nlin��n

�
-

�s,·.s�pqt�ntentl����' &<:.:· �6-;e� cent.�.:.� .. :.���:�i; ��:: .'- . : .. 
• • -. - • • ,' I

� 
/ , • . 

: · . • . ·. , · , , -� , -. $210 sii°& ·oo ) ,
. 

, ' .•.. I • ;°• �. ..:·. ,.., 

,,, 
,·._··.· .. '.· /._:· /. ·

,.: 
',;; .. ,,., ,, i.: . _ _, \_r;}:\_::

. ,·. . .. 

.·_:,...;._"',

., � � .. 
.-,•" .. ·-· ,., 
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MONONGAHELA iRIVEi
f 

PLAN. -

) - -� - _ c9sf oF ,woRis. _

Pumping engines to be-locntei! at Four- Mile :r_iiri, �nte:r- to- Ile tnketr froi/_, _ 
:-:-Pool N9. 2 and conducted to' engines throµgh a· drculnr)itick cond-uit sixJ�et· . 

interh,r -diameter. 

M�,5.<inry, gates, r,,/, at inlet t�- O,onduit.: .... _ .... ... :· ............ ;,-· .. : ... $ _
70

5
8
!
1

0
9
_ 0
0
0
0

- 0

00

_ 0, _-
41, 700 linen! .feet of Conduit; a -$17 ...... - ...............• , ..... :._ ...• ,; •• , .. . -

_ 32 llf�npofos; a $75'. .. , ...... : .. _: ........ : ... :., •..• : ...... ,:,:.: .•• , ... ;., 2,4:00 :()0 · -
Engine Honse.!ind Pump We!L. ....... r ...................... _: ..... -..... _ ... ( _ 1/iO;{l<ili 00 -

- Two ]'umpi�g Engines,- a $i-50,,000 -, .. ; ....... : ................ -.. ; ... ;.).:.. soo;ooo 00 
E;gine House at Arthnr anci"Crnft's Hill ..... ,.,_ ... , .. , . .. : ..... , .. : . .-.... -,35;000. 00. _ 
T�vci'-Pt1mping-Engines, a $85',000 ............. ,': .............. : ...... : ... : .• : '70,000 ou- -

-
�

-

-
-
-

--,

-
- -.. ·' .... 

�:;i!tt��:--�-�d--ji;'��i�� .. �� .. Eit������h .. ������·-��i i�·;1·11�- Ao,ooo. O(}

_ �ti:eet ....... . -............. '..; .. _ .. _ ...... _: . .......... :.-..... - ••...• : ....... :····· - 25,000 00 )
,Re�er-veir:_Arthur 11nd Cr-nft's -Hill.. ............ -.... : ............. : .... .;. - 270.24 9 00 

� ,·; .. 

Rcse�·voii·'""'-Wilkins Hill , ..... ; ..•••••••• : .: .................... _ .. , ....... ,,_ ... 210;8 96'. 00:_ 
Reservoir-Herron.-Bill ...... -. ....... :.:. _,..: ..... �.i ....... _ .... , ... -... -....... - M,45i:oo 
Pipe lll:_'nins nnd appurtenances.-: .. ; ..... .. :: •• .i ............ ".: .... -...... ..... _ 87_7,07_4 00 '• I ' • J . \ .. , • 

' ·.· '

.

· .. · ).· .··��
MONONGAHELA- -RiyTER PLA�. 

_ COST OF WOl{�S. 

Pumpi�g Engines to be .located if Four M\le rt1n. Water to he taken from 
fool N-o. 1; dircctiy

-
in rear of Eugine 1:1:ot,se. 

.. Engine I:io�s_e -and :ump Wel!...,J··:·: .. : . .
-
.... :: ................ : ..... , .. $ .too;ootPoo 

Two_-P:nmpmg Engme�,.a $15?,?0.0\·:·:--............... . , ....... : ....... ,. 300,000_ 00
_Engme House at,Arthur and Craft s Hill._ ... _ ......... ,, ...... , .. , .. �.,, .. _ - 35,000-00
Two Pumping Engines, a $35,0_00 .. , ........ :_ .... ...... ,' ... ; ... _. .... \,_ ..... - - 70,000 -0" 
S_tand P_ipe.-;.:, ..... : ...... -.. ; .... : ..... : •• ......... _ ....... -: ..... ,: .. - ,-.:,....... .. _ 40;

0
20_ 00 -

ET\gine_House and Engine- !it Ellsworth avenue a�d',Nevill11 street· 25--000-00 -

. :::::;:t:=�:��:t;;lt��::�. �:i? :: : , ._::"::·_ ·_:· :·_:: .. �::�·:::.;. ::::·.;.·::· .. ,:·::.:_.: - ;��:!!! �:� -
,Re�ei''loir.;....Herron :Hill. .. ; ...... .'.' ...... _ ....... , . ."-.... :.; .... .,: . .-.. , ... .-..... (\4,454- 00 __ 
'Pipe .M:aina and appurtenail,ces .......... .'.: ...... . '. .... ."." . ..... c'.,.'_. ... .-: •• ,:.- -- __ 877',074 -00 - -

· -- - ; - <_ - Y _ - - - _,· , '. - • _' ·;: ��;os_�,6fa,oo/ --,. 

.. · .,.', 

_r:; 

·-,·�····: ( 

• I 

- .- \ 

... � . 
. ···· .. 

.· , ·. -
-_'J'- ' ... 

I '\ 

}" 
/ . 1 

: ! :�. 

- :.:. I:
-. .-, \ , -,' -j:, - :_-

·- .... -,.,. •' ,. -· ',! 

�. I' • 

�; 
_, -· .... ':' .. 

.,-,;/ ./ 

·.··,-· ..

. RE PJ)-Rf:-OF . . .. : ... . . 

- - •• - ·- C -, - , -,:_- .:-. 
_ O __ T T _O WU TH,.;_,__ •>, .,-, 

,.··.:· 
. . . . . " ,· ' . . . . . : .. , _. ', . . \.:--=--- , . . -�;_ '.:'-.' :··l . \ 

- _.An-ulytical·(,l,nd C�nsu?ting: Gliemis't, c_orner oj"Tli•:r__ihl,'IJ(!nue a�,j, Sir#th:-- .- . 
- field'st�:�;t,� ; ' . \ - - '_; ·._

- - - -

'. '"\' . . ' --,· __ :i· 
• . · _ · � - ; P1;i'Snu�on, )I��ob '8Q; ... l871. - .

· GENTLEMllN :.:._In.Sep_tembtr la�t you requ�ted-me fo-Jna�e a-i.�orough ·, . '.<-::._j
. . • • . . , , . • . . - . ···' r . .  

a�lysls of tµc water from-the two river_s -enc_losing ·the Ci'ty:o,F-0Pitts,: , . ' - - - - - - - - . --· - - - - . ( - - " - ,- '• . ' ,burgh, a!ld ftom their_ pr_inciP.aJ C</-�.tr.ibµtaf(!')s;· in:oj:cte]); t� :':i�c,e-rf;ain 'th�_ , :J 
'amo�u� a� �haractei: of the

. 
iriipuripe� iii; eJtber' -so: as to, �sfa�Ii��:�heJr- -

,: --- •.. 
respeot1v� '\'aluE) for· S.1/.PPly1ng ,the··new. Q1ty -W��r Wpr-*s to. be_ built· - · .. '' 

- under your �h-ecti?n·
.. - , - . - .- - ,· ·_ - ._; '- :: :_. ·. �- --�. -(_ - '' _-- - ·._ ''t 

Of each water y .ou fu_rnifo.bed me 1'1'.ith two -carbo-ys/marked- re-sp�ct-: 
; ively, - 5 and 6' (Mo9onga4el;a),;'.7 - aI)f $ :(All�gJ:i.eµy)i ,9-ab.d}O (Ki�ki-- .

_ ·,' 
minitis), il-jand J2 (Yori�li.i�g�e.:�y)._:_ - ·

-
_ -. : : , .. , ___ -. • ·,;.: \ __ - :·:,,.; -

- . Having completed .th� analysis il,C<;9rding to_ your ".l'ishes,Thave ii.9Vf. 
. the honor to commun-icate- to you, t}ie .:.re.sult <;>f- -my i·e'se.ar�he�.. -· . 

--- With the except/ion of the :ivate1: in _5 !ind •6,fwhich containef soi;ie !_-: ,,, 
' silicate of ai�mina ( �hl.y,) in' .snspensi;m� tetai1)in,g a _.-;light �p�quf,jri'e.ssy __ < _ 

even ifter s_evera,l �eeks sta\l,dihg, _all �aii'.iples_)vei:-e perfectl.Y. elear'. ;.;none-; - - - .,, 
Qr. th�'.°1. �ho�ed--:the prese.nce ot :61\

_
, �eit�e(thc 

-
�ater� th

�
�nisei\e\'�pr

_
,: ,_ 

the d1st1llate therefrom. _ - - - \- - - , - - -, - _ , - - ,. 
·: Some 0£ -e��li 'sample I h'a�e k�p.fun.t1i\th_e,.preserit :tiipe, _ tak!ng_ llQ _ \

p_ar�icu:111:.l' ca.re.to exolll,de 'the i-n�U,�f!·�e; of tlie .iJ;t�o�pJiei:i� -air, b"ti� theY,-
all are as fresh now_a(they,we�e ori_ th 'e day:I �e!Jei:ved.thein'.,:': 

- ; ·�, :-:, 
:r� .. ioo.,009 .. Pa�ts .�he· �iff��_ent -�-at·���.c9�i�tn :·=·:· . . . ..:�:· • ·· 

\' · /. ·. _·_ .(_·-:- -_-. _, - � :-,;_ -_ .... > .--... . · 

_," :1-: 
"\-. 

,· ; . ., .'. '•: •, i'
o � � '•

' - - - /; . � .... 

., 
.
. _
-.(-'' · .. · 

_-
. . 
_· {- -_·'-{-' _ l,�-_,1---

, ' 

-'- ,:\_-
� ... ··. 

;.',•. 
. .• J; 

-- •t
-_';.L,. 

- -"-
_ .; : ·,· ..
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j=======�=====;=====;:;=:===,===:==;c==c== 
M��ongO:- · i.\llegl}�nf ... K�ki�ln· 1 

·y��ohi� 

/ ,-hela. ·.. . . ills.··, . gh•ny. 
--�---'�--,------1 �-'-------------,��· 

.. CI��idc of Potassium ..... : ... : .. ,., ••.• : . ... . 0.0411 ci.ifo;i · 0:0002 ·1.00521 · 
/Chloride of Sodinm ............. , .......... _. 0'2541 Q.6283 ·•· ·o.3184· · 0.2918' · 

Sul 'J>h!lte of i::oda ........ .............. _. ....... r.0135 0 87ii8 ·. ·o. 5!187 · 0 870'6 
Su1ph,ito: of Lime_. .• : ... 

�
· ...... : .•. : .... ,, ... _. 0 1598 ti'.'8662' 

. 
0:4743 o:08l7 

Bica,rbonatc of L1m\l .. ... .. ;: ....•• :.: .... · 3.7390 · 3.6'3·93. 2.4961 4 .067-5 ·: Bkarbo.ti.:tle of Magnesia ... · •• _ ... ; .. : .. 'l.}232 · 1.8528 .. :. f.2117' ... l.��80_: · 

2
i
!i::'�:ffiif�i:��:.::_:·:·:·:·:·::·::::::: '

.
�:-::::::�: I!rrr· l�!ff. 1�1r &l!ir

Nitro,.cn ns Nitrates
} 

. ......... ···"'.'"" •....•••• 
nnci' 'Traces only..... .........• . .r....... .. .•. · .. , . · ... · .. · ·

Nitri_tcs, �mrrconiat . '. 
_::::.

·
.:..:..:__ _. ___ ----·.- ;.:.·� 

To6�\�i:�t.���;-��'.�t-��--��-�::��:�����} 6.0553 
�csid{lli in !JTnlllS per U.S. g11illon. \ 3.5311 

of!!31 cubic rnches ...... ......... ...... J· 
'H,,rd,rie�s· .. , .. , .... : . .' ..... ......... , ........... · 3.14' .. 

5.0402 .. 4.5.452 5 8.810 

3.4G40 216505,' 3 4290 
. : 2.98 �.81 3.24 ... · 

· Wh�.n . dried at 160: degreei, _Celsiu�, the ·:Bicarhnnate:. of Lim� is cone 
verted int?'the Ii�utr�I Carbqnate:_; tbe/:J3)eai-boi:iate of Magnesia into fhe. 

· baiiie Carbon.ate [3 .C O ,+ 4
. 
Mg, O· + -4'H ;OJ · _ 

. If you com pare these· waters with any of 
.

those furnishe:d to the .cities 
, ·

. • • , 1 ·· . 1: , • • L . 

't' 
../ ,,...-_ 

of -Ne:w: York, Brook)sn, arid Boston, in the United· .States, or to those 
fu1:nishcd t� sev�ral larger English ciii�s, you will find that they are at. ··: 
lea�t equal to 'the very ·be·�-t of t'hein.. ' 
·. 

· · · I hav.e t�e horior to;gn; · 

Yours most .rfspcctfuJ.Jy, . 
\ 

' 

T)::::s::.-
] 

' ) �- . _. 
o. WJlT�

'G:im . . J. K. .MOO

. 

RHEAD;
} · F. pLAT.Al?ER, 0. E., .. ·. ·.·GEO. A. B.ERHY/EsQ. , 

. . . . 

,NOTE,-,-·_ '
., '•', ·: 

' '.l'he: :water for anal;rsis: was ·ta�e.n }rom the di!fer'e,nt streame' at the 
points named. below : · · . , ,· . 

·
_ 

}from the' A
_
IJegheny �� Nin� Mile Island; 

1 
��ptemker 20th, 1870. 

. . ' . . ' . . . . ' 
�-- ,• 

. , ilroni· the 'l;tiskimilii.ti� at a point about .thllee: tniles. fr�n1 tts .mou_th;)
. 

a1;1d about one)ia'lf mile abo� 'Hili's' �Hiij, Septelfib�r 2l'�t,)8-7<( ·� 

,· 

.. 

. ... 

"- ·_, 

-. '.Fr:m t.he M�no0:gaiiei� '.at a poiU:.t i�- J;iiol No: t;.opp
:
o�i�e· cl�;· F�rin_; · 

Se�te.mJ?er 20t�, 1870. ;. 
. . ' ' 

r.; 

I ', . 

. ,·}····:·( .... 
'•'· .... ';1:·. 

.'- 1', 

,; .-:. .· ,., 
·<.,, 

·' . ; 

. � :'.-'� ! �:. �=. �. :· i . �-.. : • 

' ' 

,· 

') 

.'· ... 
'. ·t � .... ·: 

· .... :. J'. 
) '.· 

/ 

·.·' 1 . � ... ··,. 
··' >·· 

• I:
·. '.•, .. •,;.·,..:. 

; . · .. ,. . ' :-.... . ··-.·:· ' . :from tJie, y oughtog�eny at· Alpsville,· about tw�bty-one_.. m.iles from. · .. , fftts,liuirg� ;'.Sept�_j.b�r._22d, l�_'.70. ·. •' . · , '.· '{ .. • ,' __ ·� .. -.::: .. · ... , .:-; 
:,-.,-, ·· . ./ �- '' ,·. 

:, 't. • • ,·' � 

• 'l/hle/h�i11g G�ai},s ·oJ,S�/;d·M�tit� i11,:ne U. :·_s .. K� (/011 .o/ �aur,'. _J11 . -'., _. • , ;: 
:.. 

'/ 
t/1,'f'.�re�(&U�ii in A

"'.
�ric1;1111{-E1t!J!,·. 

· 
: , .: .: · ... :' .-

. ,;! . J. ·� ... 
:,.:··:::··· ·".oralns·or. · ..... 

,: · · · . Solid,Maite.r' ,-· . · City Suplllied,_ . in--one U,,I:!. ·. · . S�. ,,, ,-1. 

' · ; · · · · ' , ::Gallon,' ·., 
�:

::: 
__ 

, ·
-----,.--,--'�

'
-·

;
_.·. 

Ci:_ot��-�--�··••o•,:: ......... ·New� York .... ::.'. ·:_·�4 . .164 ;s.·, i. 

Schuylkill ••• : ••.•. ,.: •• :�···' Ph\hidelph_i!l,_.... 4.4.� · . '. . . . , . 
1 ,· ·• Long Jsl11nd,Streams ..•.. BrookfY,n , .•..••.. . l._97 , . . . . , . . .. , . . . · ...;· · . ·, . • 

� 

' · · 
{ 

Different analyses vary · Coeh1t�at� .......... , .•....•. Bosf�n .. ....... 
:
···

. 
2:25_ from 1.22 to 6:oo· , . 

Jones Falls .......... \ .• ; •••. Balt1mo e......... 5.85'(_ • . , . . . 
Poto�ap )?�v!Jr: ........ _. .. : Washin

,.ton.� . .-.. 5.
4
59 · . .' · ·• •.:. : .. . ', ·. P�aic River ............... Jersey {Jity .• ,.... 7. 4 • • ... , 

. Patroon's .Creek .... ;.; .•.. Albany· .... • .. ;._.... .4. 72 , \
. · \ . ··, .. · . Detroit River •. � .. : ... , ..... ; D,etroi,t .. ,,, ... ;,:_ .. :.: $_:72',. • : · ·.'· •.. • ;. _ 

'-;·· 

·Lake.Michigan . .' .... .....• Chicago ......... , •. ·. 8,01_ . . • .. · . ··· ·Ohio R.iver�.:;, .. ; ..• : .. -.; •. ,, CincinnaJi .. ,;., .• : : 6.74. · . Vary f�ii!ll,.J.,74-,t� 6:74··.' ,, . · · ... ,, . 
St: .'Charl'es'.,River •• �.:.: •.. Quel/e9_. ;;;,.:.,:: .... 6.,75 ., .•·: .·, ;, < ·•(:. ,
T��mesJtiver.:.-,.: ..•• '."' Londo�";:···: •. _. •• ' "17'.9_7,., Grea

\
� v;a�1a¥ans._ 

-� . , Seme R1·ver ••.. ,., ..•....•.• , Parl.s , .. ,, .. ., ...... . ·:}O,CO . . . : . 
Elbe River ... � ...... ._ . .-........ -D'res_d·en ...•.. : •.•... ·. ·-21;QO: ! _.; · Loch Katriµe ....... .-•••.. ;;, Gl�sgd'I')" .. .-. .-:: ... ;, · · .J;'S/> ·' 

. ·� _\ 
•!. \ 

:.1-·· 
··
.···� 

·. · ·; .;.·:

·� < ..•

. jtiitril!(i� .�,- ·��iilttf > .... ' ,,: ' / 
. B:v ·o:m�·xa.E .�� c·OFEiiAND, -�dh:aiii�� .. ��-ahi���: .-, .. :·.·· ···.· 

' .·. ·
.
_,·'..' \.-::._·. ' ' '. ,. ·.··· 

The· ,ll]pgine, the 4rawii,_1{of �hf:h: �s':Ae�it; �res,e�ta�;: i� )if: ti�:�.- \ ,<'. 
' Co��ou�\l� or i>ou.Me,:9Y;Hn.d�r vil,tiettiio�i;t�eted -�fthe�s.'\la}meii:�� '.to

. 
; ·� .. . 

�a ��i(of_\ov�r�8l'1J '!je11,ms�-11,nd.thr9�g�- -t��'se,: an'd'·. -the;.O<>�i:iecti�g..�od:, _;: 
·' �' to/-�(l:�ra�:�11�.Fly��-�eefsh�ft. ,: .· ,:.._�J I. 

· 

.. __ . -:!::<..,p.u·lf:::t,:::ooNNE'o'�'i:o·N.,- '. :-\- (· · _:· ... 
· '.Co�n�<ition �it �.bmR.'��;fdad�·trom··�;{;:th¢;-OpJIO;itEi' �d· �f ·tbt 
-:bea�s.iiom 'the, o in!lerlf,'�.nd jllBt ;i!)side of'. (or · he.r�( th� ce'4tx:e: '9f- · 
the,'ce�kf ii�' th&n)'-the 'pin)il. '.the �tid ol'· tlie. '·bea�s; )o w p.i;h the'. co���ctfi:-; �-� .�--. 

.�g;�-P.�1f�f�e��.�)-.··: ·-� :-... ·,( .·· ... ·,-.\. . ·- .. <··>:�·(:,.-_ 
,;-; :·_ .... ·' 

··:·· 

I. ' 
. ·L •. 

.; ; ,:,., ..... •·· 
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1 . .  ,J.>:UMP. ·. .. .. .. ..... . . 

Th'Ei P�inp, �hi�h is· of ithe '.f
.
haine�-Ditto.n. i(n,d, i_s pl�ced in th�i' . 

pump well,. ne'arlj-· undi!'r the .Cran�,: arid is: 4,Btw diaJp.eter, by·8' 3" .
. itro'ke;. The Trunk, o; Plil.nger, is 34f" diam��er. 

. 
,.: . 

. .

- ' . ·� ·,.
· · . · · . · 0 0 N D E N'S E R •. _ 

. The Condens�r is placed · gii�ct!y unde� the· lai:ger . CyHn�ei;; and. ii
connec.ted ·with. it by the'. usual· exhaust pipe;· .--.:, 

/, . . . . )' 
, . , · ... .AI_ R · P_U MP

'. 
• . . . 

·. · Th� .Air Pump is wor){!)d,from a pi� in £he BeJ!ms,: inside of th,� pin
io. which·the�1;mnections .. from the cros�liead of' the sma:'iler(Jyiinder ar"I.
"ttached. 1,.· . . . . 

c R A NK- s HA Jr T. 
, . Th� c:Jra:iik-Shaft. is. situated ats.t!h�

. 
oppoiiife end of the· E-ngiiie. fiojp 

. 

d1e Cyljnd�rs, and' carries_ a Fly-wheel;e1ghing'aboui 60,
_
ooo His. .· ·

• : 
.

( 
. 

CYLI'N-DERS..
.

. 
. 

. . . 

'J'lili t�o Cylinaerl\ are of differe�t . dimens1onii-the. stea� from the ·
Boilers_ent�d.ng �he s.maUCylinder,'wh!)rein.)t-� c�t�ff a�d �xpa�ded.

. 'At. _the _termmat,on of. t�e str.�ke, the
.· 

ttte�m fro� .t�e ·sm�IL cyhn�er
( . esc.ipes mto the larger ·one, and�1s further expand�d m 1t. . · · 

·. The effect ffpm using th� steai;n .in. this· manp.er,' i�stead Q:f tlie ordi
naty method of empi�ying but oi:ui' e!jlindet and· putting ,off short

. to �ii�
aiire econoniy,)s tliat; with ·the s11.�e �n1tiaf presijµre, the initial blow; or 
.i1ilpact Srpm tJ:i�. entel'.fog, steaf?,. i�: verf'mu'Ch le�s i� tlie eai!� �f llie 
Oompo.und· than m that ·of th�Si)i.gl_e·-Cylmder Jj]ngine. . · . . . 

: · . The pressure througho.,ut the· stroke :_is · likeyri�e '�ue4 .. in<>re, u!iifQrm,
. by which' th_e.poweris ;more equallypropqrtion:ed ·to. 'th.e lo.ad, at all'_parts
of the sttolc� .. in. the applfo�tion. pf:stea'm,. P,O�er . to. pum,pfo'g p,�pqs_es, 
t,his fe�tyre is es�eciai)y. desirabie;,aii' _the· load/gr -�!}id; :e)e'vatedJs p�c-..

. · : tfoally. .a dead lift, ne.atly· uniforiI) throughout the a.tr.ok;e, and· i� riot' Jlf
r . . · t�e elastic• eh�r.ae�r as -is'. the. l�ad f.� m'o?t, ;�)llufa9i�tiQ_g pu��?S�.s; �e- ·

. r�ved fro.m the moment111p ·of �evolv1eg: port1on�:of tire .mec·hanJ.Sm: 
· .. � · . · . A large µteasure. of ec�nom_y,'ls claimed. f� th� l)oubJeJ over th� �iukle-

C)'.!inder. �n�irie; wh�Qh de_velopes itselr_in ·.practicc:i,:• _; 
. ' ·. . . . . .· . ·. . ; . . .

. . 
. . ... ;' "; ·. . . . ' . . D.IMEN·SION·S· OF dl"·LlNDERS.. • '.- :  

• •  , f • 
• . 

•. . 

- · • • .• ·,-· '• I·.:·.:� ... . , ·.;;.. 
. 

Jn, the. drawing pre3ented, the ··CjliJiders; are. 80" :: dialjlliter -by 10' ·. 

·
. ·./'. ... 
/. 

: ·.t ..

. ' 

'. . l ,, 
• I < 

t· ., 

(.' . I· 

. (• 

.·i 1 · '· 
: ·: � .. : . ·. >-.' .·a�r.i>�e,�and 54i, _di�metetby 5' -�,,:str?k.e r;�J;l��t(y¢);i:: --Up�11-�r��-er �- .

.

. ·.: . v��gati:�n, it �ay b� desirable, to mod�fy these :·diil:ietis?ops.'somewhat; . . .
• • • , I • , 

-� '· .
· .. ,·

. ' "
,:· 7 i" .'. 

.J.'· .' 

. -i- .•.• ,;,· ·. ;,( 
··�· .- .-. ·,� '· .. , :'

·. '..;J .... ,: 

:;_..-•, 

:· J· .. 

"./' 
·,,, ')·' ) 

'.;-'.' .. ) 
·.:, . 

':-._:··,
.

·\ '
). ' .

(·· 
'l .... :'51. 

... '' .. . ; .· .· .. :.: �
·' · •i:o:Ti':O_N_. :-: .

· Tlie'steam froin tlie lloilerii first .. enters the sm11ll Cylin�er, foilow',i�g .·· . . . . . ' . ' . . . . . ., . . "' . ' . . . 
. . ti!,� piston t:o ab�jit'eig��tenths·(&'.�0}

.
o(th� iit�o�e. when, it �-iii-,c�t/·o1f,,

. . and_expands._during qw)·emai;n:de� of:the, stro�e:;of-.th� itmall p_l}lton.··. ;At:· · 
. �he.'termili�tio!i, :of:the .stro�e, tli:e .. s.thm in thr�iti�ll:Cyli_n,'.d�r escapes 

., ,, 
�-'. 

· .ini 'th�:111:�ger._,o.ne) iinffa. furt�er. e�pan,<ied in.�hs!�.am Ji:o� t�e 'E>_oge�·� :
-�· the same-ti�e. e���riag'the oppcisi.te �n.d of't�jn;1�U Cyliii��F· Aftet. ·. '.\ :: ,
. the steam. (n th� J11;rger Cylinder has performed its· ofli�e, it ··escapes, '.i11t.;9 , . . .· the �C�hde�e!. , · ,· • ' ,' . 1. 

_ iNiTiAL-�.n.L�·w. ·, .· ,. 
• . � I •• . •' 

. . ln, ,a Dobb1e:Cylin4er Engi�� of.th; afm.e.nsi9n� here. given;An.d with:,.
·
·

. : th,e sieam-:-�iii'o� at. a_bo��
�

' :h�te�th� (S-�·O) of;t
. 
�? .ijtrqk

.
· e:i� t?,�

. 
-���l;ler · •.· · ·: \.

CyHnder, the ����ns10� e�u ls. five _times t�e :?r�gmal; vol�me.\ ·. -�l�� 
. ste�m of the_ rn1ti:il, ·ab�olut: pre,ss.ure_ of·t�ty-s1x (�6) J�� .. per. siiu,are,:

iI\.ch; 'the initial.blow is -��present.ed btlp2,itL _: · : . , · ·.· · : ,<.: >-.> , 
, · . 1Vith a Single C)'.lin�er or sot. d_iain��e�· by W, s_��ke,_a�4 c�\ �! :�,t. 
.. one. quarter.,( t) of. the stroke, _-the_ filxp����o1r :eq_uals four, l'ilnes: �h�. ,or1�h •

. -!i,al ·volum) ;' and,'w:,ith the ·s�m_e iriiti_al _ a:bsolute press�r_1\ _.1>f. -��irty,�IX 
,(36) lbs'. per square i�ch,J-he · initia1 ,blow is rep�esented. �y {�8,390; 

· beii�g' a difference :Of 3�,249� pr 27' pex:_eeµt. 1 
:, • •  < . :· ,·.

·:.·· 

. DIF·FE,REN<JE 01
-
.F <iRES:SVi(:E-s.·· .. . : · ·· ,.:.. : . . .. ' ... · . . . 

. . ,,.• \. The marlmurii pressure bx:ou'ght to· bear. upo1;1: ,�\c Bea.in Pins, B�{i�,' . , , '.
&e., in; th'e use ci'f� the D<iublesdflf?qer ��gine, ·, is ·represent�d'!p'y , ' 

.
132141; and th'e,mini!]l�m· prei:sure by 63'434:,.J>r about 48 p'er -�ent, of. '·: ..

' . ' '  ' • . • • 
\.

.
. ' ' •· • I <  

the maximum pressure. · , . , , ' · , · . .. • 
· The maximum 'pressure 11P.Oit ,the s�n:re p�ts, in the use '?fthe Sjngl_eY •, · ..

C,rli-rider Engirie,' and .with. the ·�ani� i�itio.l_ pre�sure,
_
is r�prese�t.ed :�Y. , '' 

168390; and the .mh1iniuni pre�sute by 3M78j, or about 1.0 · pe,r -0�nt .. �f
t�e ��i�um pressure: 

. . FRE 
d.:u·��- :: .• •· . : ' .· . ·:: .··. �- "�:-:,·� 

. i'iie -�a:xi�1*m.llre;ure �ii �h� -o�li1>1e-c;1i���r·E�gi·��---i� ,a��t 1� /'• i .

p�r cent., of Jna( ht tlie_.Sin-�l� '01Ii�d�r ;, an� t�e �'i_n!��111J;lr�s·��:,e. fo '.,. ··"'
,the· I)duJ:>le Cj.)irid.er -is '.abo.ut }�O _pet ��nt. of thi!t m the

_ .
�mgl� : . 

Cylinclllf. , _ 

�

· . . · . . - . " :·:::,, ,,_ 
,· ,' . ' . ' .C·A·P·.A ·"'I·i'IT,,Y. ' _., · .. ' ' "" ' . :u . . 1 . . ·., 

o� engine i Jnten'd-ea_.to be capable or (irtiniMwoo;ooo gat�ons 
_
or .: · .. , . 

,wate·r into the Low- e:tyfo�:Reservoir. in twenty'-four, lJ.01.1r�1 -through..'a .. ·\ ·.

fo�c;e . ipa.in, is::��: 'pr�s�i:i.t:: Pf�p,o�ed, 3ff_-in�ll'es : di3:�?-te� •an:a _2;�23: f.�ei
,:z ' • 

. . 

. �O!)g,' having a ve_ttiQ�l:e}eyat�on, of-2_25· fe;e;t: . , 
i: • 

> �·--
• • ' • ' ' • • • • I •. ' • • .' • ' 

.. . ·1:: 

\ .. '' 

;_<_,:_,_·._{· 

1 . {· 

.... : .......

L ...

·! ·''·i:···· .·· 



. ; )� 

I: 
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1·. 

·� ·-.\

: \· 
-�' . · . .,·, \ ••• • • • � I • • • • ' 

• \ ... /'···· '.. . r,···.\.:· 
. ,' .� .. 

\ 
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. " 

w·E I GHT. OF '-,E·N�G IN E.
. The ·weight -�f one.' ed�ine riii approximate, 40? to_na._

'BOIL,ERS·. 
,. 
____ _

· :The 13oilers, df whicb the-.a��onipanyi�g dra�i.ng ·shows ·the general .pla,n 3:nd, ,�rra_ngement, JLre '_of the internal ·fire·box a�d drop·flue _class; an� are .seven (7) :eet in _<ii.ametet by .twent!-eigh� {i�)5eet l�ng: � ·'!'he · wa1s�, or that port10� back of. the fire box, 1s cylmdrioal, whil.e the fire . . box.lortion js. a semiccJrc� on the to_p,.:ova� a'ftl:ie b°dttoni; 'wi$� �- �hqrt �-. s.traight-sec�on at the sid_es . .The.whole ofl-fhe.fire bo .x pqrtion,.as-al�o. ��e back an� fro�t. conne�tio.ris, will be stayed to 'ai. eq-qivalenf.lltr.eng�h ';)· :with. t)ie cy hndrical port10n. ·, ·. 
/ 

. ' . . . 
::.i .••. :· . ST.!l:°AM ·DO.ME . . · . · . . 

. On' tl:1e �op of the Boiled� .a -6tea� ��m�, foit/�w� (42)inc�.e;�in diameter,· and four C 4) feet· high,:to. w,hJoh the' .s�eam pipe ··is .connected.-.· Each boiler rests upon four.(4) i,ast iron saddles; fitted to t,he under side of'the Boiler, ana suzyorte� by-ma.sonfy. · · 
. '. . ' 

FLUES. 
The products of combustion, ·up6n leaving the F�r!lace,.pass through ,the upper 'tie� of fl·ues to:the back; connectipn at'. _the rear . end .of . the 

. �oiler,, returni_ng. through. the lpwer- ti�l' of flu'es'to th6 froi:J:t c�µ'ectit)n, .imme�iately behi�d .the· fire<p� where they _1.e�ve : th� . interim,:, · and 

,, . ..... 

//\ 

·I '1·'
I 

\. 

. . pa�� under .the waist of the �oiler to }he. flue leading . to t� .�himney ; hav.mg passed nearly three. times the length .<>f th! Boiler befot� ent�ring .the. latter flue. · · · · ·. · ' · · ' J 1' I 

NUM·BE.R OF BOI·L ERS ... 

·. ·, ·Four ·c�) _qf tliese Boilers _are eX'pectE!�lto 'do 'th�. m�ximp� wor1' of . .
· ·On� �ngine, viz: to deliverl�00,000 ga.1lon�i"- qf w�ter ·.irito 'the.Reller-... _VOl� m·twenty7foUI;' hOUJ:!l, . .. ., . . . · .. .  �. 1 •• : • :· 

•• � 

. : :!n. the- drawing Jerewith. pre�ented., six. h��ie�s'are �1:iown, �it1i: t5ro; ·
. :VlS�oiJ. �or t_wo, otl:ieril. .• It .is ·c�lcul.ate� . th�t: these .-six •boilers 'in connec� ...
. ,ti?n :w.ith two engi�es, will 'd-elive; )s,qqo;qoo galiqns. ·. or: w:i��; iii ta th'� : !R_e.�e.rroir in ·tw�_ntrfout. hoµ�s,. �l\ic� is_siIP,p�s�i(fo-b,e ·all ·.th�t"wili·· be 

,, 

' t : 

. 'i'. 
I· 
I· ;  t 

-1'.
e�Ul�'fo.

l' SO�erears

.
to c_om·\ . ,.· :C· '... .f'.; , ' .. 

�-1, 
. � '· . ··,• . . ,;-)" fc, 

' ' ' :,, : .·.· :. :: 'i,.. ;,f: ',/ ) :. �:" :, ' 
t ; '. 

\,, .:, ... . . ,:. '.·· ·'

.1.'· • 

. • 
: J . •....•.. 

/ .  : .• -=:, . ,., ... -�. . "::-_ .. ·· ...
/ .. •" .': 

, .·. , r 
. ) .. 

.. 
. ·' . . . . . ' . . . . .. . . . . ·' . . • -.: .. : ·, '• :, i 

. . The o�e! t,wo· 1!oilers ·can :be· supplied. when�ve.1; h� ne�_essity .,ror · . 
them arises, w1th9ut any ·change in ·the. buildings or ·boilel! .foundation11, . ·. 

•, I'("- • • ' \. -': Eacll boilel' will· be supplied -wl�h a _stop ;V_alve ;and safety.valve, _SQ tb,at •. . C . 
any one .or more' of'1tnem can be put ,out of.' use, for . cle'aning· or repairsJ . . ' . ' :;. 

. wi.th�utijn��g ti{e, efliQienoY,:of the rem)�inder;; .. .'. :: . ( . . �. . •. : . : . . . ... :.-. .
. ;The Arawitig --of th� :B·oilers slii>ws lhe general arrangem�nt'Q(t�e)lue . .. . ··. '
. leafing io. the chimno/, th� J�oile.i-: l;[ause:aµd. t�e r-ebLtr91i- ·df_ th�·Boiie_!·>·/· · ?'
House to��� EP.gin�·H�use.... · · ·· :· · · , . · _ . ;:'.: ·( : { . : .. ·· \.,: '.. · !l'hese plans are'flo� suppdsed.to 11.e accurate in an·the'.details;·a.ncLare-,- · ·., · 

· :.only· int�Qdii<i_to g_ive th!3 g�nera.l id�� �nd t��)rin_c_ik,(4ii_n.�,il&ions:' .; ·: ·. ·'.-.: ' .. . / . . '--.. . 
(., . ·w:u o HT 9 ,F ·}�-Q}_L E Rs .• <· . . .. . : .. . . . . .  

. Each. B�er:wm �eiih ·a.ooi+t 30,?ll� l�s., · ��clus�ve of �rate __ bars,'··. . · .. ."\
safety and stop vaives, �d.· 1 , ' · . .' ..... ··... . . : . : ' ' , \. . . · ·. WE�oaT F;AQci·ss·oJi1�s. \,.· · ·· .. ,. ..:: 

. • . 
. ' . • ; • • • •.• : • :. '' •· •• ' •• .• .. ... .- /� ;-.''·' ·-.;. "l. 

' :> , Tjie approfi�ate weight of the Boi�er .acc�ssori.�sfo, : six, .Boiler�1 · iii:- . . . . . . ,. � . .· ' . .•. . . .. ' ) /. . . . .. ' . . .. _cludi.ng steam. pipes, ·.Bllif'ety ·and stop · .. va,lyes,. �at.e : pars, ':8.oor. ·p.Iaies · in ·. ·: ·...-:: 
· ·-;' 

B.oilei, Roo�; and ,the- µecessary irqn·. work- for. the Bqi'ler. f.O\l!l�atfons,. · ·: :. '.::
-&�., will be from 60 to '65 tq,ns,' · · · < · · ,L· '� . ·(. • · · .. . ., 

.I 
\: • 

.
, CO'ST OP' .·EN:GI.NES -A-�-D--BQILE,RS.· . ·�· . ····�-The :co�t--jof two Engines �qd,�ix-�.bile�s; �rea�d coinpl�te �rid': �ii: 

factorily tes .ted, wi!Lapproxiniate $�80;0?0. · · · · · · · · ' 1 , ;-, .. 
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ELLE;l"s REPORT oN .TBE .M1ssissiPPI -AND oHm.RI:v'ERs. · .. . ·., . . · . .  ' . ... .. , . . 
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' . -���1--,---�..... . . ·. From Ooude,rsport to Olean-Point;.' ...... ·- - ·40 • 246 : _ 6 , '· · 2 · :i 9lea�oint. to ,W�rren, •.. _. ......... _ 6Q' • · 216 .4 I 4 · ... - Warre�. to �1:ankl_11;1,, ......... ,_ ... : .. ·. 70. · 227 S .. ;" ll' -- · Franklm to Pittsburgh,. .. ; .... '."' .... � ·261 ··: _ , ,2 -- 1 '( · · Ooude�sport to 

?ittsburgh,......... 299 � ,:�. ----"-'-_----�-··-····---------. __ ,..,__, _______________ . . .

. . , , . _ .. . ·. , ... ::, · Fe�hbo.ve Tl��-'.

.·, 

'\.:: 

I 
'. )· .
�-

' .. , . 

\ ·-:,' ., -': =:· 
.· y·:< ·�-·-:':_

(· ·. 

' .. 

•";, 

, ... -.. - /-

',', ,·' 

... �., . 
-�·

,,:. ('' ·-.· :-,;.,··_I. 
. -l ·". 

' • . . J 

·., ....·,, 

·\ .

'-

·., .·' 

.:•,, 

·---�-

1_--. , .. ,, . -·. 

,· 

. ' 

-� ·.




