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CITY OF HARTFORD I 
No,·. nth, 1 si;;J. ' r 

By concurrent action in Court
was of Common Council, it 

Resolved, That the B , .,. authorized a d d' 
om <l of " atcr Commb�ioncrs be 

11 1recte<l to . estim t 

pi ocur0 plan:- sul'rcY� and a es, so far as ma I 
' • ' 

manent suppl f 
y Je necessary for an incrca,cd per-

y o water from C mended · tl 
onuccttcut River a· rccom· 

in ie Report of y, '\ r 
' 

make report t tl . . 1 · ' orthcn to said Board, and
0 . us Council. 

A true copy. 
Attest, LEVI WOODHOUSE, Oily Clerk.

FRANKLIN 

lNSTITUTJi 

REPORT.

To the Hori. Court of Common Council of the Oity of

Hartford: 

The Board of Water Commissioners, as directed in a
Resolution of your Hon. Court, under date of Nov. 9th,
1863, have employed W. E. Worthen, Esq., of New York,
Mechanical and Civil Engineer, (the same gentleman
named in the resolution, as having made some prelim­
inary examinations and suggestions last fall upon the sub­
ject of our water supply,) to make a full and thorough 

examination of the whole subject, and now have the honor
to present herewith his Report, together with his estimate
of costs and plans for construction. 

It will be seen that the plan contemplates a new reser­
voir of 35,000,000 gallons capacity, on some site on Zion's
Hill; an enlargement of the present engine-house; the

addition of another boiler ; another engine and pump of

double the capacity of the present, making the joint pump­

ing capacity equal to 6,000,000 gallons per day ; with two

rising or forcin<T mains connected with the reservoir, and
0 ' 

connecting also along their lines with tlie general distrib-

uting pipes, and in this mauner mainly feeding the dis­

tributing mains directly from the river; and the whole at

an estimated cost of $230,000. 

111111111 
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The Board have every confidence in tho ability and gen-

eral accuracy of Mr w ti d . or ion, nn they cnn snl!'gc t no
�ore practicable or economical plnn for outnining an addi­t10nal supply of water from tho Co1111ccticut River thanthe one by him recommended.

, 

Respectfully submitted.
IIIRA)f BI, ELL 

,

, RTH R MAR. H, 
N. 11. MORGAX, 
K T. ')f!Tll, 
• . II. IL'L \ ENS.

REPORT. 

To the Board of Water Commissioners of the City of 

Hartford: 

GE.'\TLEMEN :-

.Agreeably to your request for the preparation of a 

design for a new set of works, constructed in partial con­
nection with, and drawing the water supply from the same

source as the present works, i.e., the Connecticut River, I 
beg leave to submit the following plan and estimates. 

Every one conversant with the condition of the present 

works, recognizes the absolute necessity of a new engine. 
They understand that the present engine and pumps are 
worked far beyond their estimated capacity; that with great 

difficulty they keep up a supply equal to the present re­
quirements of the city, and are entirely inadequate to the 

prospecti.c demands of even the present year ; and that 
on this single machine depends the whole water supply. 
The question is not, therefore, whether a new engine shall 
be constructed, but what class of engine. On this subject 
l have carefully considered, not only what may be an eco­
nomical engine, both in construction and working, but 

also, one that will act in harmony with your present 

arrangement of mains and reservoir, reference being had 
to the present and prospective requirements of water 
supply. 

When your present pumping machinery was designed
and ado pted it was thought that in first cost it would be 

' ' . 

cheaper, and in duty superior to the Cornish engmc .. In 

cost, there can be but little difference, if the foundations
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and engine house are included in· both cases; in duty,by experimental test, the Cornh,h engine at Ilclleruleproved itself superior. Still the Hartford en�rinc by itsworks has proved itself a very fail' mnchinc: its workingduty is, I think, above the average of pttmpiug engine� inthis country, and tho repairs but trifling, due rather toits excellence in workmanship, tha.n in dc�ign. I wouldnot recommend tho construction of another machine likethe present, and the objections woultl lie still strongeragainst a larger engine of this class, such as yon wouldnow require ; the moving parts are too ruany. the strokeof the pumps too short, and their construction unncce�,a­rily complicated. The Cornish engine, although it may be made to yielda very high percentage of duty, needs coni;tant and skill­ful attendance to secure this duty and to guard agaiu,tacc�dent; is a very costly machine according to its capacity,and can not be run in connection with your prc�ent rising�ain, without the addition of a :;tand-pipe: and this �tand­p1�e, whe.n connected with the rising main to new reser­voir on Zion Hill, should. be at least 200 feet bigh aborelow water mark at the river. 'l'hc Ridgewood en�gines atBro.oklyn arc open to the same objections as the Cornish

engmes, cost, sensitiveness to slight changes in steampressure or water colunm, variable stroke, the necessityof constant care, and consequent liability to accident . Inall these. respects a crank engine is superior ; its cost maybe less, its stroke is fixed, its valve gear is not dependentupon any cataract arrangement, but upon eccentrics Oil the crank shaft, a1,d its whole construction is so much moresimple tl t ·t b , rn 1 can e run with even less attention than acommon stationary engine. From my own experiments�n the engi�1e at Prospect Hill, Brooklyn, and from thernsults obtained by :Mr. Simpson in Enofand I do notthink th t · 0 ' . , .a 111 percentage of working duty the pumpingengme with crank and fly-wheel connections will be infe-

b 
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rior to either the Cornish or Ridgewood engines. I there­
fore recommend this class of engine for your constrnc­
tion · a machine without any nO"velty in its details, but' . . . only in the arrangement of parts, to adapt it to its posi-
tion and requirements.

The engine to be double-acting and condensing ; the
cylinder to be vertical, its bottom level with the floor of
the old office at the engine-house, and its piston-rods work­
ing do,rnwards to connect directly with the vump beneat�.
Tl�·e pump to be placed so low that its delivery port will
be hclo"· the lernl of ordinary low-water, and the water
will fill the pump by gravity. The pump. to �e .of the 

Thames-Ditton variety, in general construct10n s1m1Iar to
the Ridgewood pumps, except that the piston-rod is cn­
lar"ed to a cross sectional a.rea equal to one-half that of

0 d b ·t a· 1 e 1t makes the water the pump-barrel, an y i s 1sp acorn 1 

deli.cry of the down-stroke. The pump-pole to be con­
nected with a crank on a shaft, on which are the valvc­
eceentrics, a fly-wheel, and another crank for the air-pump

· · ·11 b een is thereforeconnections. The machrne, it w1 e s , 
simple in its construction, and with but few moving parts; . . d tl fly-wheel serves tothere 1s no workmg-beam, an ie 

·1 bl 1d to�arry themake the expansion of steam avai a e, ai 

crank past its centres. ·t tl From a careful stutly of your Reports, and to su� ie . I 1 fixed the ordmarypresent arrangement of roams, iave '> 1 . . t 4 000 000 gallons per -'±workmO' capacity of the pump a , , 
0 

• r der to be 42 m.hours and for tins purpose the steam-cy m diam:tcr initial steam 35 lbs. to be cut off at about ;ne
t
-' 30 . d" eter stroke 8 iee ,foUl'th stroke, pump-barrel m. iam , 

number of strokes 10 per minute. 'bl This engine should be constructed as soon as possi e,
before the other works to be proposed, (which should also
b d h mp should be con­e begun ) can be completed, an t e pn ! . . · of 16 in diameter .nccted with the present nsmg mam · d ·t fThe connecting main to be 30 in. diameter, to a mi 0 
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other branches hereafter, and on this largo main a high
air-chamber uear io the pump. 'l'he engine I propose to
place in an addition to your }>resent engiue-house, directly
in the rear of the present engine-room; the supply-pipe
to the pump to run to the present pipe pier, and to extend
this pier if necessary; tho delivery-pipe to run along the
north side of tho present engine-room, and connect with
the 16-in. main in front of the cnginc-hou�e; tho air­
chamber to be raised in the north-west corner of the pro­
posed engine-room, to be carried to tho height of the
tower in front, and to be covered with a. similar tower.

Whilst in connection with the 16-iu. main only, it will
be unsafe to run the pump to its full i,;peed, but with the
large air-chamber proposed, a capacity may be realized
much beyond the wants of the city this summer. Au air­
chamber, somewhat similar to the one proposed, was added
to your present pumps at my sugge1;tion last fall, and with
relief to the pumps. Such an air-chamber, with the pump
proposed, will serve nearly as good a purpose as a stand­
pipe; will be much less expensive and urn;ightly, and much
preferable to a low air-chamber, which, under the pressure
of a water-column like that for the service of your city,
would give, at the change of stroke of the pump-piston,
too quick a pulsation. 

The boiler proposed for this engine to be a duplicate oftho present one ; to be placed beside it in the presentboiler-house; and to be so connected that either or bothmay be used. Whenever the engine is worked to its full
capacity, a third and similar boiler will be necessary, for
which there is also room in the present engine-house. The foundations for the engine to be of piles, with asuperstructure of brick, with stone wall-plates, and ironcoping. The walls of the engine-house to be of dry rubblemasonry ; the east wall to form a river-wall, extending
from the sot:theast corner of the new engine-house, to north­easterly corner of lot, and thence along northerly line of

9
lot to Water street. The floor of the engine-room to be
laid with face brick, and on a level with the old office floor,
and to be connected with it by a balcony or raised walk
along northerly side of present engine-room, and covering
the 30-in. main. The engine-house to be but one story
high, the roof trusses of iron, with covering of slate, the
door connecting the two engine-rooms to be of iron, and
the new engine-house to be virtually :fire-proof.

The coal-shed at present in use, is a temporary structure,
inadequate to its present requirements, and inconsistent
with the rest of the edifice. A new shed is therefore pro­
posed, about 88 ft. by 40 ft., to extend along the northerly
line of the lot; its easterly end to be on a line with that
of the proposed addition, and its westerly end with that
of the front office. The boiler-house to be extended to
connect with the shed.

The present reservoir is not large enough for the pur­
poses of a reserrnir for your city, nor high enough_ tosupply some of the elevated portions of it, now b�commg
settled. It is true that when there are relay engmes and
pumps, there may be a satisfactory supply of water without
any reserrnirs as is the case with most of the Loudon
water-works, b�1t the engines are run continuously, and
the supply is mostly intermittent, by districts, each �ouse
having its own butt or reservoir, which is filled daily at
stated times, and then shut off. Extensive filter beds are
also necessary for the purification of the water. For your
purpose, as a site can be procured, the simplest and m�st
economical way is to construct a reservoir of s1�ch capac1ty
that it may also serve as a subsiding reserv01r, and con­
tain sufficient supply for the wants of tbe city without
pumping during the times of the turbid water of freshets.' k r pres During the early days of your present wor s,. you -

t . . b t · now rnadequate,en reservoir served this purpose, u 1s . . and in times of high water in some portions of the city'
th . . ' 1 fi ·ble site for theere 1s great complarnt. The on y easi 

2 
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reservoir proposed is Zion II ill, and the beY-t pojtion is onthe land of John Allen, E�q. The estates of Henry Bar­nard, Esq., to the north, aud of �olomon Porter, Esq., t-0the south of Mr. Allen's, arc eligible sites, but are not ofarea enough for the rcse1Toir proposed. The capacity ofproposed reservoir to be 3.5,000,000 gallons; on either ofthe other sites reservoirs of 2.5,000,000 could probably beconstructed. 
The water surface of the reservoir to he lu;j feet abovelow-water mark, and the depth of water 20 feet. The topof reservoir embankment to be 170 feet aborn low-watermark, wir:lth at top 20 feet, slopes interior and exterior 1!to 1. Puddle to face interior �lopes, 2 feet; bottom, 1 ft.thick ; concrete to face interior slopes and bottom, 6 in.thick. Stone paving for i II terior slopes, 1 ft. 6 in. thick. The reservoir to be connected with the pump· hy anoxte11sio11 of the 16-in. main from the comer of Springand Asylum streets, through "\Villiam street, and acrossthe Park river, the1ice by the most direct and convenientstreets, as they may be laid out, to the gate-house at cen­ter of east bank of reservoir ; and also by a 20-in. mainfrom the engine-house, along Front street direct to Wyl­lys avenue, and along Wyllys ave., Jefferson and Wash­ington streets, and a proposed street, direct to the gate­house. The 16-in. main should be ready by the time thereservoir is completed, and the 20-in. main as soon afteras may be, say some time in course of the next year; andas soon as this last connection is made the present reser­voir may be discontinued and its site sold, as two reservoirsof unequal elevation would be unnecessary and trouble­some. 

.In. the gate-house (which I propose to be of brick and:"71thm the slope of the reservoir,) 4 20-in. pipes will berntroduced, 3 for water conn ections with the pumps to benow or hereafter made, and one for discharge into thesewer. 

11 

E STI:I:\l.tA.TE S. 

ENGINE-HOUSE. 

Excavation and keeping free from water, 
Pile foundation and Coffer-dam, - -
Foundation for Engine, brick, HO M, at $15, 
Rough Wall, 390 perch, at $2, 
Superstructure complete, 

$1,500 
600 

2,100 
780 

3,400 

$8,380 
ENGINE. 

. d 1 te with all the Engine and Boiler, set an comp e 
- - $43,000 Furniture, - -

11 d ier 140 ft. of 30-in. Main between pump-we an p ' 
5,000set complete, with 1 30-in. gate, - -

b mp and 16-in. 340 ft. 30-in. connection etween pu 
5,000 main with air-chamber and one gate, - . ' 

t' s for freema Small Donkey Pump, with connec wn , o 
pump-well from water. - 500

$53,500 

COAirHOUSE, 

Rough Wall Foundation, 520 perch, at$:,
Building complete, -

RIVER AND DIVISION WA.LL, 

. d t· of Enaine Not estimated m foun a ions 0 

House, 530 perch, at $2, - • 

MAINS. 

and Coal-

$1,040 
3,300 

$4,340 

$1,060 

d Cement Pipe, 6,500 feet 16-in. Wrought-Iron an 
$17,875 at 02.75, - -

p· 
.., 

d Cement ipe, 12,000 feet 20-in. Wrought-Iron an 
_ 42,000 at $3.50, 

$59,875 




