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APPENDIX,

glleghc'ng' enp Biver Plaw,
| PIPE MAINS AND APPURTENANCES. :

The pipe castings are estimated at 23/ cents per ponnd ’l‘he “special castings are eatlmlmad at 34
cents per pound

1. Low Servwe Mams L~ : il 3
4,670 fect of 36 mch Force Mams“md a $21 ..... .o $ 98,070 00

Two 86 inch Check Valves set, 2 $2 ,200... 4,400 00
200 cubic yarde Arch Culvert masonry, « $15 8, 000 00"
10,500 cubic yards Embankment, a 35c......... it 4 3,Q75_00 -
28 800 feet of 36 inch Distribution Main' laid, a $16 460,800 00
Six 36'inch Stop Cecks, set, @ $2,000......e00rtiurde ienien 12,000 00 £
270 cubic yards Arch Culvert masonrj, @ $15.cnnis 4,050.00
2,000 ¢ ¢ Embankment; a 35c......... 70000,
9,000 feet of ‘12 inch sttrlbutmn Main laid, o $3. 40. 30:600 00"
Five 12 inch Stop Cocks, set, @ $100...c.cc.eue... ceveeedes 500 00
; : | $617,795 00

2. Middle Service Mains. ® - ° : i
7,250 feet of 30 inch Distribution Main laid, a $11. 75 $86,187 50 -
Three 30 inch Stop Cocks, set, a $1,000... v 3,000 Q0°

1,150 feet of 24 inch Force ans laid, @ $9 10,350 00
Y Two 24 inch Check Valves, set, @ $1,100... 2,200 00°
316teet of 24 inch Distribution Main laid, a $8'.. 2,620 00
8,400 feet of 20 inch Distribution Main'laid, @ $7 Pt 58,8¢0 00 p
Six 20 irich Stop Cocks, set, @ $400......ve. seersdyescenee - 2,400 00
3,600 feet of I5.inch Distribution Main lmd, a $4 50 - 16,200 .00

Two 15 mch Stop Cocks, set, @ $200...00 23 eererivabornrant -400.00. . .
; T et VL7 $181 007 50

3. Hagk Servwe Mams )
12,500 feet of 12 inch Mum laid, e $3. 50erinranae veeaee 143,750 00
One 12 inch Checlk Vaalve, set, a $100... e nbe 100 00 .

E;ght 12’ingh Stop ‘Cocks, set, ¢ $100.¢; © 800,00 e
————— $44)650 00

hisa ‘ ‘ o $843;002 50
Add for Contingenci%h,\Superintendence, ote., 10 per cent.,..sousseee. 84,’350 50~

$927,858.00
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EFFLUEI\T CHAI\[BLR
210 cubic yards EXCQVRHOD. @ 35CTuennenins

§ 1850

o

BRILLIANT HILL RESERVOIR. 122 gabic yaRy T ubblaMmaenty, § 81X, oppd
@ 161 cubic yards Ashlur, a $18 .. 2,898 00.
' GRADING, SLOPE WALLS &c. 18 cubic yards Coping, @:$18..... ....... DI : 1324 00,
30 cubic yards Stone Puvmg, a §7 B~ AL 00
Clearing and Grubbing L ot N [ 124 cubic yatds Brick Paving, o $12. 150 00
5,277 cubic yards stone paving-of slopes, 12 mches thlck a $7 5 6}.cubic )ards Flagging, @ $15.cccuseersescssiguesescnns cvenss 93 75
110 cubic yards stone coping at top of slope, @ $18.\uceeriuenenenns 273 cubic yards Concrete in foundation, « $6.50 ........ 1 7"4 50 =
6,087 cubic yards concrete (5 inches thick on slopes and in bottom), y ’4 : ol I C
b BGIB0N. e b hoscseoaiiRasreg e virardannshi it e bngee' 89,666 60 . Bia 465 75
" 20,500 cubic \ards puddle (2 feet thlck on slopes and 1 foot tblck ’ s el
.o bottom), @ 75¢......... SRR Ty TR 8,30, S s o Seeseigen 15,375 00, RECAPITULATION. < :
]30 000 cubic )mds excnvﬂtlon a 30C..ccun. o Bne Wi A 8 89,(:00 Q0 ok Gradmg, Snope Walls, &e.. coehoe ........‘. .,........-..........:.. .»$136,14150
'-24,700 square_ yards dressing aind seedmg of oumde slopes, a 6c.... 1,482 00 (nfluent Chamber,..... .. ..o eeeriiniinenns IS 1O 6 SOV P RYE 4,710 00
3,000 lineal feet of fencing, @ 50C....-... PPRRRE | e sovbieds R o 1,500 00 Conaectiog Weir .....ooueieiiorises st e 9,470 40
' = oo T / Efucnt CBAMDBET . ...... wvverseees omsreerasiaie coas supe s *ovranns 13,465 75
1 136141 = T
__$736 " 6_0 / 1 4 - $163,788 14
' Ada for Contingencies, &c., 10 per cent.......c........ RSN . ceenednies 16, 37886
MASONRY] &. ' . : o Vo 180,167 00 -
INFLUENT CHANBER. _ . . : T ' ) 8
50 cubic yards excnvmlon @ BD0.s e Baracrsscrgerelocsesthorhssaesevessdicale $ 17"“5“0 \ HILAND AVENUE RESERVOIB" < .
17.cubic yards Mnsonry in 1oundatlon, a $12 ..... . P T 204 00 ﬁ’ - ! GRADING, 'SLOPE WALLS &c. - 3 :
198 cubic yatds Rubble Masonry, ¢ $11......... aeBouoeneesnes sosTor sesessen 2,178 00 ’ : Clenrmg and Grubbing...... PN o b ioin e, ,$ 400 00 _
18 cubic yards Ashlar, a §18......«.... o 324 00/ " 7,545 cubic  yards Stone Pavmg of Slbpes a§7.... . 52,815:00
' 8% cubic )arﬂs@opmg, a $18. ... ..}.. ------ 58 50 154 cubig yards Coping at top of Slopes, a $18 % . 2,172 00
27 cubic yards Stone Paving, a $7 el . 189 00 12,960 cubic yards Concrete, @ $6 0. ; 84,240 00
4 square yards Brick Paving, a $1.66........ccccu.... 1S, I o R 6 24 39,216 cubic yards Puddle, a 75c........ 29,4l2<00 :
84 feet of 36 inch Straight Pipe (37,380 1bs/,) @’ 23c..reeicercuniveneans 934 650 175,000 cubic yards Excavation, a 30c........ w.. 62,500 00
40 feet of Specml Castings (18,000/1bs.,) @ 8}c...... ... “ 58500 4 29,900 Square yards Dreésing and qeedmg ou! sxde Slopes, a'6C.ei... . 1,794 00
150 feet, Waste Pipe, 8 inch diameter (8 550 1bs.,) a 2§c... 213 76 8,460 Lineal feet of Fencing, a*50C...eeuiues sesteraesvasonsron sasecess 1y 73‘0 00!
“$4,710 49 " $225 663 0
J
CONNECTING WEIR. e v mnmmm' ‘CHAMBER. _
. 60 cubic yards Excavation, o B5e... et R0y : LT 60
8 724 cubic yards Excavation, e 85¢..... YT SRR VT $1,303 40 17 cubic yards, mason\'y in mundauoﬂ - $12 " 201 00"
234 cubic yards' Rubble Masonry, e $ﬂl 2,674 00 L 198 cubic:yards Rubble Masonry, at$ll......... 2,178 00 A‘
240 cubic yards Ashlar, a $18...... . 4,320 00 i 18 cubic yards Ashlar, @ $18.......... 824 00 °
19 cubie yard: Coping, a $18... - ..842 00 j‘ 3} cub]c,yardg Cobmg, a $18 68 60 -
16 cubic yards Stone Paving, 112 00 \ 27 cubic; ards stone pnvmg, ‘a $7.. - 189 00
.13 cubic yardg Brick Paving, a $12............ . 156 00 4cubic yards brick paving, a $12 7. 48.00
102 cubic’ ynr_ds\gonbte}‘.e in foundation, @ $6.60...ccovurees ssunsrsvenes 663 00 : 84 feet of 30-inch trmght pipe, 26 ,040 1bs;.a 24c.... 651 -00.
. Kt i1k : i 40 feet, of special pastings, 13,200 1bs, @ 8}C....eoiestemeesse 2 429 00 -
| $0;470-40- 90 feet of Waste Pipe:8 inches in diameter, 5,160 1bs:a 2§c.itnrs - 12200 o
; (\ . o $4,228 00 %
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EFFLUENT CHAMBER

920 cubic yards Excavation, a 85C.......i..uu.. LT S s £ 322 00

.52} cubic yards masonry in. foundation, a §12. J 627 00

- 658 cubic yards Rubble masonry, a $11.......... 7,238 00

124} cubic yards Ashlar, a $18.......... 2 241 00

8} cubic yards Coping; a $18:.. ‘ 150" 00
Brick Culvert 30 inches in dmmeter 10 000 bucks, a $24 per thou-' . '

CLTY: BT SRR S SR TR A5 oy )s SRR IO 30 i T o 240 00

"4 cubic yards Bnck Paving, o $12.. 48 .00

8 cubic yards flagging of Gate Chamber, a $15...... 12000

12-.cubic yards of Stone Puv,mg at mouth of culverts, a $7 8 84 00,

Screens and Screen Frames ovar Effluent pipes.......lueenes 225 00

- $11,295 00

RECAPITULATION.

Gradmg, Blope Walls, dCiuccrueenruiiinsivions sensvuresnssessesesesns snenes $225,663.00

Influent Chamber........ A AT Seip e e, 2o '4,228 00

Efiluent' Chamber...cccee viveees wiveeeennne Sisqeissesersoophnes L NN o) 11,295 00

g 25 , $241,186 00

Add for Contingencies, Superintendence, &c., 10 per cent.... ...... 24,118 00

$266,304 00

N

' HERRON HILL RESERVOIR.
GRADING, SLOPE WALLS, &¢. -

1,762 cubic yards Stone Paving of’Slopes a $7...  12,334490
39 cubic yards Coping, a $18,.<... eesersensessussireasene Cooe omnsh 702 00

1,660 cubic yards Concrete, a $6. 50 10,140 00

5 660 cubic yards Puddle, a 75c... 4,245 00

30,730 cubic yards Excavation, a 30::. .......... 9,219 00

12,900 cubic yards Excavation Shale, a 80c.......... 10 320 00

12,400 square yards Dressing and Seedmg oumde Slopes, a 6c 74400

Fooh Bridge 46 feet long........... N ok ey Ve, P L [ P 200 00

Effluent Well, Cast Iron, 30 in diameter and 24 feet long, 8 0001bs,

a 5c...... s eseesamncaneosves [STTTYROOT = o A 400 00

Three Valves and Valve Rods, a $50 ... ' . 150 00
2,100 lineal feet of Fencing, a 56.:. ...................... : 1,050 00

S L0 R, $49,504 00

Add for Contmgencles, Supermtendence, &c., 10 per cent.. ............ 4,950 00

$54,454 00

C
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Masonry at fufluent, Chamber of Conduit, with Influent. plpes Gntes

‘Herron Hill Reservoir...cccceeeet

Two pumping engines, @ $150,000
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ALLEGHENY RIVER PLAN
COST OF WORKS. / '

‘Pumping engmes to_be located ‘at Negley’s rin. Water to be.taken from

- the Allegheny River, at the head of Nine Milé Island, and conducted to engmes

through a brick conduit six feet in dmmeter }

L.

A1:A. SCIEEMS. ceeenrererssinerssssenananar sasseine  sTasesine M S i '7,000:00
16,400 feet of Conduit six feet in diameter, @ $17. o cearsaennen’ 278,800 00 °
12 Marholes, a $75.0eainetaiine 00 4 TR N PpRi Y = d -900 00
Engine house and Pump Well at Negley's run... .. 150,000 00
Two pumping engines, a $150.000... a .300;0,00 00 .
Enginé housa at'Brilliant Hll;@ ; B ?3’888 88
Two pumping engines, a $35, g

Engine house and enginé at E]lszvorth avenue aml Nevxlle street..,

Brilliant Hill Reservoilsccicec.se’eeeeaiien seeresssrsvansensnsesenes e égg;glgg
land A e Reservoir. . 3 <
e i a ; o 5445400,

...’ 927,863 00"

$2 294,478 00

Pipe mainsand appurtenances

. _vr_—

ALLEGIENY RIVER. PLAN.

COST OF WQRKS. -

~

Pumping works to be located at Negley’s run. Woater to be taken from the
Allegheny river in rear of the engme house about 800 feet above the mouth of
Negley’s run..

Engine house and Pump Well at Negley’s run.ocicecovecreinnuee ....5150.\0_00 00

300,000-00. .
35,000. 00, -

. Engine house at Brilliant Hill.......coqpe ‘ g
Two pumping engines,.a $35 000. oececrs renennn resanpnes | sesesi sasesees 70,000 00
25,000 00

Engine House and engme at Ellswoﬂh dvenue and Nev1lle street i
. 180,167 00

. 265,304 60
54,454 00.. .

Brilliant Hill Reservoir......
Hiland Avenue’ Reservmr

Herron Hill Reservoir.......ceeeee :
Pipe Maibs and Agpurtenances cererrase ioenee e 987,853 00:
@ne-and one-half giiles of Brick Sewer 2 feet in dmmeter ..... [P 31‘,720 00
ki o Uy
‘\\ — z

P . X . i T
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,%wﬂngahéla gswcr Plan,

) PIPE MAINS AND APPURTENANCES. ’
1. Low Service Mains.
4,650 teet of 36 inch Force Main laid, a $J.9....‘ ....... i "5, 88,350 00
Two 36 inch Check Valves set, a $2,200... .. '4,400°00
Arch Culvert and Emb, nkment at Four Mlle run.. 5,000 00
20,000 feet of 36 inch Bigtribution Main laid, a $16. 6o 333,000 00
Four 86 inch Stop Cocks set, ¢ $2,000.. 8 000 00
" 4,450 feet of 20'inch Distributign Mam lald a &‘6.40... 28,480)00
Three 20 inch Stop Cocks sct; $400 teesersenenen 1,200 .00 -
9,000 feet of 12 inch Dlstrlbuuon an lmd a $3 40, 30,600 00 L '

\

500 00

Five 12 inch Stop Cocks set; @ $100... . \
: —— ——— $499,530 00

2. Middle Service, Mains.

8,250 feet of 30 i#?h Distribution Main laid,-e$12... 99,000 00
Foiir 30 inch Stop Cocks set, @ $1,000............... i 4,000 00
12,150 feet of 20 inch Dlstnbutlon Main laid, a $6.40. 77,760 00
Eight 20-inch Stop Cocks set, a $400. ....... 4...‘ ........... - 8;200 00
4,400 feef. of 30 inch Distribution Main laid, e $11 50 . 60,600-00 o
Two 30 inch Stop Cocks set, a §1,000........ " A L e 2,000 00
3,600 feet of 15 inch Distribution. Main lmd a $4. oO 16,200 00
Two Jo inch Stop Qocks set, a $200....veveeeenienene R . 400 00

——$ 253,160 00

3. Migh Service A«Lai};:s.

12,500cet of 12 inch Mains laid, & $3.50......... Bty - 43,750 00~

" One 12 inch Chegk Valve set, @ $100.... 100 00
Eight 12 inch-Stop Cocks set, a $100. 800 00
vie ——— $44,650 00
B / i $797,540400
- Add for Contingencies, Qmissions, Superintendence,
&c., 10 per cent...cceeeecsens sieeesersiz ssbosoas svesaness il 79,734 00

3817 074 00

ARTHUR AND CRAFT’S OILL RESERVOIR
GRADING, SLOPE WALLS, &c. _
250 00

Grubbmg and Clearmg ..... o a7e douasaiends S S TR D I -$
6,856 cubic yards Stone Paving, a $7 47,992 00
141 cubic yards Coping; a SI% .. 2,638 00
11,526 cubic’ yards Concrete, at $6.50 44,919 00
30‘,100 cublc yards Puddle, a) TBC. A sae i P 26,325 00~
eer . 59,340 00
{ I . 1,833 00 °
3 4,:1'20 lineal feet of Fencing, 50c....,;.. P issseTheasuese stmsaness - 2,360.00
3 | e
M
T,
\ X% -4 v 37
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i , L © INFLUENT CHANBER. T e
4 ‘Total costu.. ... PR Tl SO Ee - S St e REZRCA T 6,000_00_
N EFFLUENT CHAMBER
2, .C00 cubic 5nrds Excavation, a 35c.. 700 00"
1389 cubic yards Ma=om~y, a $12....., l '668 00
Tl * 1,816 cubic yards Rubble Masonry; @ $11 . 14 47600 -
420 cubic yards Ashlar, @ $18............ 7,56) 00
30 cubic yards Coping, .« $18.. .0 .540.00
120 square -yards Brick Paving, « $1 50 ¢ Grasslasesvtaeritanseeniy t +180700"
| o ' - < . $25,124 .00
' Q
Grading, Slope Wnlls &o... . cnsinenn $"l5 597 .00
| Influcnt Chumbcr,................_ ...... N s . 5,000 00
| Euenf ChaMDBET cocveese g vt coumaestorsonsensossannnise sosiostivnsiaivosssass 95,124 00
| . . i - == e
I. - | ; $245,681 00
j ' Add for Contingencies, Superintgndenee, &c., 10 yer cent............ 24,668 00
N ; s * §270.249 00,
 WILKINS HILL RESERVOIR. . = ==
| ' - - . GRADING, SLOPE' WALLS, &o. i Az NPTy
ﬂ 6,000 cublc yards Stone: Paving, aS( “ ..f'$ 492.000 00. - }
"* .- 125 cubic yards Coping, a $18.... AT L ' ,250 00
} . 8,340 cubic yards Concrete, a $e.5o. ; 64,210-00
! 26,000 cubic yards Puddle, @ T5e. .cureereiiiiiiiies vessiecsininieninionn, 19 60000
i - 180,000 cublc}z\rds Excavation, a 30(}. ................. Ceseniins 64 008 00
24,400 square yards of Dressing and Seeding outs1de blupes, a fe.... 1,704 00
4,120 lincul feet of Féncing, a 50c «uievee t."“"""" ................ 2 ,060 700 °
] _ %175,724 00
! ) ) " INFLUENT CHAMBER. ;s
TOtA] COSmgageren -vonerses crnsrsss cseis castassesessossessnsssnansecs smensenssiesee 55000 00,
K = s - ) “._‘ Ei
kb EFFLUENT CHAMBER. ) :
“Total costa,<.‘ +$12,000 00
- A | RELAPITULATION A T e '
- Grading, Slope Walle, &c........ e e e PR asem %175, 7‘74 Q0. 2
Influent Chamber Wi 4,000 00 .
N . - Effluent Ch’a’mber-......-.,.............. 12,000 00"
(. u IO M
ﬂ A PN oy ¢ $191:724 00
. Add for Contingengies, Superintendénce, &¢., 10 per cent.. g e 191,112‘00
’ M e . V’ P
3 R
t.\ 3 g
i s 1 J : )
S ‘L L
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MONONGAHELA RIVER PLAN.
i COST OF WORKS.

Pumping engines to be-located at Four Mile run. Water to be taken 1.'1"01:11g

* Pool No. 2 and conducted to' engines through a circular’ brick conduit six feet
interior diameter.

5,000 00.

41,700 lineal feet of Conduit, a $17... 7 708,900 00
32 Manholes, a $75...uecuiun. 2,400 00

. Engine House and Pump Well ...... -.-s . 150;000 00

Two Pumping Engines, a $150,000............ R Al 300,000 00
Enume House at Arthar and Craft’s Hill... 35,000 00 -

Two Pumping Engines, ¢ $35,000.......... 70,000 00

Stand Pije... 40,000 00

Engine House and Engine nt. Kl sworth Avenue and Nevll]o

Str@C e os e B oo niarssaTilens o doe Borvaisd csves Towads oo eoseaseniline wesoseesy 25,000 00

. Resefvoir—Arthur gnd Craft’s Hlll ............. s, Syt - - 270,249 00

Reservoir— Wilkins Hill iucueenevees 210,896 00

Reservoir—Merron Hill. 54,454 00

Engine House and Pump Well..../feeoiitvnnisionninnnne e, opesetis $ 50,000000
" Two Pumping Engines, a $150,000.,......... . 300,000 00
Engine House at Arthur and Craft’s Hill.. - '36,000-00
Two Pumping Engines, @ $85,000. ...cccoevuenssennisneneninnens oo 70,000 0"
Stand Pipe... R T St I e - L PRSP (1Y) 71 X 1]
Engine House and Engme at Ellsworth avenue and Neville street 25,000 00
“ Reservoir—Arthur and Craft's Hill........... ; 270,249 00
Reservoir— Wilkins Hill. ........ e 210,896 00
Reservoir—Herron Hill..viociieiiiiieiniineneind venensesenerascuanensionne 54,454 00 .
Pipe Mains and appurtenances......oeoeeiveeres werens st ceieneesennen 877,074 00
j <{< - L E vkt g 2 03¢ -~'§ ;
4
2 -
N, [ . % ] = <

Mnsonry, gates, &c at inlet t0 Conduit.......... e, o cfoeZe dgg il e $

Pipe Mains and appurtenances. ..o cocveesescecereearsarssnsascssnee e . 877,074 00

\ —— s,
. / $2,748,973 00

£ - 4 !
MONONGAHELA® RIVER PLAN.
COST OF WORKS.

Pumping Engines to be located at Four Mile run.

‘Water to be taken {from
Pool No. 1, dircetly in rear of Eugine House. )

o 4

b}

RERORT OF 0770 WO TH
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Analytzcal and Cansultm_q O‘hemtst corner of T/Lard\avenue and szth--

. field street

. ) Prrissurcm, March 34; 1871.

f - .
GENTLEMEN :—In September lagt you requ}sted me tp make a thorough
analysis of the water from-the two rivers enc. losing the City of Pltt81

burgh, and from their principal contrlbutarles, in ord"er to ascertain the 4

amount and character of the impurities in either, o as to éstabligh their
respective v alue for' supplying the new, Clty Water W,orks to be built
under your direction. . %

Of each water you furnished me with two carboys, ‘marked respect-

“ively, 5 and 6 (Monongahela), 7 and 8 (A]legheny), 9-and 10 (Klskl- 541+

minitis), 11.and 12 (Youghiogheny). e T

Having complcted the analysis accmdmg to. your wishes, I have now
the honor to communiecate to you the result of my researches.

With the exception of the water in .5 and ‘6; which contained some
silicate of alumina (clay,) in -suspension, retaining a’ slight Opnquenees
even after several weeks standmg, all samples were perfectly clear ; ; none
of them showed' the presence of 011 nelther the waters themselves nor
the distillate therefrom. . o

Some of each sample I have kept untll t.hte .present time, taking no
particular care to exclude the influence of the atmospheric mr, but, they
all are as fresh now ds they were on. the day'T recelved them.

‘Tn 100,000 pa.);ts the different waters contain @’

¢ ;

N
\




48_ 4 -49: :
Monongs- | Allegheny. | Kiskimins | Yonehion X From the Youghxogheny at’ Alpsvﬂle, about twenty-one mlles from
hela. ; ftis. - | gheny. g Plttsbtrrgh Beptember 224, 1870.
 Cloride of Potassitm.....iveeenes [T 0.0411 0.1103 - | 0.0602 |.0.0521 - 3 J y \'- »h
Chloride of Sodium.. ..| 02541 | 0.6283 " | 0.3184 - | 0.2913
¢ < . : N
23{};:: ,\‘tee gg Lﬁgg ] (1)(1)})33 8%23 , 82%; 88;?? i (K 7ab/e .rlmwmg Grains of Sal:d Matier in. me U. S gallon af watzr, in
Biarbonate of Lite.. .. '3.78390 | 3.6393 | 2.4961 | 4.0675 : dzﬁrem cities in Amtrx:a and Eurape
Bicarbonate of Man'nesm — .| 1.5232 1.8528 1.2717 1.7280 L i
Sili@ilecers ipoesns fororerene 0.2678 | 0.1361 |.0.1260 | 0:1306° - : _ e
. Organic Carbon .. ...| 0.8710 | 0.2761 .| 0.1712 | 0.2324 : - %‘;"ﬁ’ g(fe' !
Orgunic Hitrogen. . | 0.0120 | 0.0051 | 0.0030 | 00034 Source. Gty Supplied, | SMa Mavterl
Nnromn us Nitrates | N Ukl (RPN X v Gallon, o \
and : i — - = ea ¥ L
Nitrites, Ammonia, ' gngtonl...ii.... o New. York......| - 4..16
A i | e ] ) chaylkill.......... vees Phlladelphxa 442 - |’
ot easidue dried at 160 dogrees | 6 o555 | 5.9402. | 4.6452 | 58810 Long Island Streams... Brooklyn »....".:| | 197 SRR
..................................... i . o ifferent analysés wary
Residae in grains per U. 8. gn,llonl 35311 3.4640 2:6505. 3 4990 ! - Cochituate ......... iR ezl Boston..j........... 2.25_. . from 1.22 t6 5.00
_ of 281 cublc INCRES .eves varereens eree 5 N Jones Falls..... .| Baltimnofe.....c..: 5.85\
Hardness .. P PO G .| 8.14 2.98 2.31 3.24 . PotomaeRRlvgr ;| Washinpton.1.... 5.50 ;
. : . s ; A 4 Passaic River.. T Oity..eee. 4
“When dried at 160 degrees Celsius, the Bicarbanate of Lime is con- of! Pﬁz?n’s} (?:ee y ! A‘i{,":},’y ] ¥ 173 ol
verted into'the neutral Carbonate ; the Bicarbonate of Magnesia into the li"‘egﬁii[{h]‘:?l‘-i- fevosene »gﬁFrOit--‘- ; gg? el
ake.Michig ....|Chicago. 8,01
basic Carbonate [3 C 0,4 4 Mg. 0"+ 4 H, O]. 4 Ohio Riverss... -..|Cincinnati. 6.4 -|Vary from 4.74.0 6.74
If you eompare these waters with any of those furnished to the cities St. Charles Rlver weeesen|Quebec. .. 2.75 <
of New York, Brook]xn, and Boston in the Umted States, or to those Thames River............. Il;‘;;lgo‘n %og'(’)/ Great vanauons
furnished to several larger English cities, you will find that thcy are at, A J Dresden. wer|- 21,00
least equal to the very best of them. v . TLoch Katrine........ceocre.|Glasgow. ..ccoel - 1,86
5 : : g \
I have the honor to_sign, - ) 2
Yours most respectfully, -
[Signed] - 0. WUTH.,
[ 5 7 £ @ : .
R W74 \ @emmtmu 0 ugmw. A
: Gen. J. K. MOORHEAD, ) ‘ % . By GEORGE M. COPELAND, Mechanical Eoginesr. 1, 1 .-1:0
F. SLATAPER, C. E,, §  Water, Commissioners. A ' . i by
~‘GEO. A. BERRY, Esq. v = ' :

The Epgme, the dra.wmg of Whl)ﬂh is herevuth presented, 1s of t.he
Compound or Double. C’&lmder vané.'t.y'z goqnected by‘the usuabmeats to
erhéad beams; and through these; and" ‘the Connectmg: Tod,

to the Crank and Fly-wheel shaft. Sale ;

NorE—

~ The water for analysis was taken from the different streams at the
points named below :

From t'he"A‘]]egh.en\y at Nin"f‘ Mile Island ; Se‘pt.em]gei' 20th, 1870 N : : ¥ P 'U‘ M P 0 6 N e E Q T i 0 N ¥
. »Trom the Kiskimibitis at a point about three miles from its mou‘th,‘ = !
‘and about one half mile above Hill’s Mill; September 21st, 1840
From the Monounahela at a point in Pool No 1, opp051te Cwy Farm 5
September 20th, 1870. g ing Tod i is attached el TR
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PUMP.

The Pump, which is of the Thames-Ditton kind, is plnced in thé
pump well, nearly under the Crank, and is 483" dmmeter, by 8" 3"
stroke. The Trunk, or Plunger, i8 343" diameter.  ~ |

OONDENSER.

The Condenser is placed directly under the larger Cylinder, and is
donnected with it by the usual exhaust pipe. ’

AIR PUMP. o

The Air Pump is worked. from a pin in the Beams, iuside of the pin

to which- the ‘connections. from the crosshead of the smaiier Cyllnder are
attached.

GRANK SHA FT.

The Crank-Shaft is situated at.the opposite end of the Englne from
the Cylmders and carries a Fly-wheel wexghmg about 60,000 lbs.

CYLINDERS

Thé two Cylinders are of dlﬁerent dimensions—the. steam from the
Boilers entering the small Cyhnder, wherein it is cut off and expanded.
At the terminatjon of the stroke, the ypteam from the “small cyllnder

. escapes into the larger one, and‘is further expanded in it.

The effect from using the steam in. this manner, instead of the ordi-
nary method of employing but one cylinder and cutting off short to in-

sure economy, is that, with the same 1nmal pressure, the initial blow, or .

impact from the. entering steaﬁn, is" very muech less in the eade of tBe

' Compound than in that of the Single- Cylmder Engine.

The pressure throughout the stroke is- likewice much motre uniform,

by which the power i more equally proportioned to the load, at all parts

of the stioke. " In the application of steam power to pumping purposes,
this feature is especially desirable, as the load, or fluid; elevated is prac-
tically a dead lift, nearly uniform throughout the stroke, and is not of

the elastic character as is the load for most. mapufactunng purpose s,de-

rived from the momentum of re evolving portions of the mechanism.

A large measure of economyis claimed for the Double; over the Single-

Cy]mder Engine, whleh developes itself in praehce
AN

DIMENSIONS OF OYLINDERS
In the drawing presented, the Cylinders. are 80” dlameter by 10’

-stroke, and 54” diameter by &' 6" stroke respectively. Upon further in-
vestigation, it may be desu-nble to modify these dlmensmns somewhat. :

81
‘AO0TION.

The steam from the Boilers first enters the small Cyl nder, fo]lomng

the piston to about' eight-tenths (8-10) of the stroke, when it is cut off )
- and expands during the remainder of: the. strokeof the gifall piston.” A

the termination of the stroke, the steam in the small Cylinder escapes

into the la.rger one, and is further expanded in it—steam’ ‘fron the boilers; -
at the same time entering the opposite end of the small Cyhnder After .
__the steam in the Jarger Cylinder has performed its’ office, it “escapes. into

the” Condenser

INITIAL BLOW. “

In a Double-Cylinder Engine of the dimensions here given, and with
the steam “cut off at about eight-tenths (8-10) of. the stroke.i in the smaller
Cylinder, the ezpansion eqnnls five times the -original volume. ~ With
steam of the initial absoluté pressure of - tlm'ty-snx (86) 1bs. per square
inch, the initial blow is represented by 132, 141.

With a Single Cylinder of 80" diameter by 10’ stroke, and cut off" at.
one quarter (%) of the stroke, the’ expanslon equals four times the origi-
nal volumé ; and with the -same initial ‘absolute pressure of thxrﬁy—sux
(86) Ibs. per square inch, the initial blow is represented by 168,390 ;

* being a difference of 36 249, or 27 per cent.

! DIFFERENCE OF PRESSURES

The maximum pressure brought to bear upon the Beam Pins, Beams,
&c., in the use of the Double- Oyhnder Engine, is represented by
182141; and the minimum pressure by 63134, or about 48 per cent of
the maximum pressure. . - o

The maximum pressure -upont the same pmcs in the use of the Slngle-
Cylinder Engine, and with the same initial pressure, is repreeented by
168390; and the minimum pressure by 3.«67 3, or about 19 per cent. of
the maxnnum pressure.

.

; ! “PREBSURE
The maximum pressure in the Double-Cyhnder Englne is about 78 .
per cent. of that in the Single Cylinder; and the minimum press we-in *
the Double Cyhnder is about 150 per .cent. of that in the Single:
(Jyhndet" =
> CAPABILITY N
One engine 1wgnded to be capab]e of Ilftmg“ll 000,000 gallons of
water into the Low Bervice Reservoir in twenty-four hours, through-a
force main, as at present proposed, 36 inches diameter and 2 323 f‘eet
long, having a vertlcn.l elevation. of 225 feet.

-



\
\r
f52l y

WEIGHT OF ENGINE.
~The weight of one engine will approximate 400 tons.

BOILERS.

The Boilers, of which the accompanying drawing shows the general

plan and arrangement, are’ of the internal fire box and drop flue class ;
* and are seven (7) feet in diameter by twenty-eight (28) ﬁeet long. The
waist, or that portnon back ‘of the fire box, is cylmdrxcal while the fire
box portion is’ a semi-circle on the top, oval at the bottom, with a short
straight section at the sides. The whole of* the fire box portion, as-also

the back and front connections, will be stayed to an, equlvalent strength .

with. the cylindrical portion.

STEAM DOME

On'the top of the Boiler is a Steam Dome, forty two (4»2) inches in
diameter, and four (4) feet high, to. which the steam pipe is connected.
Each boiler rests upon four.(4) cast iron saddles, ﬁtted to the under side
of the Bmler, and supported by masonry

FLUES.

The products of combustion, upon leaving the Furnace, pass through
the upper tier of flues toZthe back conn€ction at. the rear end of . the

B01ler, returning through the l?wer tier of flues to thé front cennection, '

- immediately behind the fire -box, where they leave:the interior, and
pass under the waist of the Boiler to the flue leading to the chimney ;
having passed nearly three times the length of the Boiler before entermg
the latter flue.

NUMBER OF BOILERS.

Four (4) of these Boilers are expected to ‘do the meximum work of
one Engme viz: to deliver 12,000 000 ga.]lons of water mto ‘the Reser-
voir in tweaty-four hours. i

“In the drawing herewith presented, six, bmlers are shown, with, pro-
'.vxslon for two others.
-tion with two engines, will deliver 18,000,000 gallons of’ water into the

Redervoir in twenty-four hours, which is supposed to-be all that will be
réquired for some years to come

-lﬁ

Tt is calculated that these six boilers, in connec- -

T
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The other two boilers can he supphed whenever, the necesslty for
them arises, without any change in‘the biildings or boiler foundations. -
Each boiler will be supplied with a stop valve and safety valve, 8o that
any one or more of them can be put out of-use, for cleanmg or repan's, .

- without impairisg the eﬂiclenoy ‘of the remainder..

‘The drawing of the Boilers shows the geueral arrangement of the ﬂue
leading to the chimney, the Boiler' House, ‘and the relatlon of' the B01ler
House to the Engine House. ‘

- These plans are'not supposed to he accurate in all the. details, and - are

only intended to give the general idea and the principal dimensions. -
~

WEIGHT OF BOILERS
Each Bojler will weigh about 30, 000 Ibs., exclusxve of grate bars,’
} ,
" WEIGHT OF- AGCESSORIES.

s

safety and stop valves, &o.

The approximate Weight of the Boiler accessoriés far six Boilers, in-,
cluding steam pipes, safety and stop- valves, grate bars, floor plates in
Boiler Room, and the necessary iron. work for .the B01ler foundations,
&c will be from 60 to 65 tons, A e

COS8ST OF ENGINES AtND'BOILERS.‘

The ‘cost-of two Engines and six Boilers, erected complete and satis-
factorily tested, will:approximate $280; 000. :




Dcscent of the Allegheny Rlver
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ELLET’S REPORT ON THE MISSISSIPPI AND OHIO RIVERS
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Miles, |0 “_“' Feet. Inches.
El o o X - :
From Coudersport to Olean Point,....... .40 246 - 6 - 2.
¢ (lean Point .to Warren,...ccoeeeees 50 ° 216 4 4.
¢« Warren to Franklin,. ..cccoeceniee S I 3 3
“  Franklin to Pittsburgh,.............. 130 261 © 2 W
‘& Coudersport to Pittsburgh,......... 200 | 950 [ T
Elevations of the Allégheny River at-Low Water.
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