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THE HOLLY SYSTEM OF WATER SUPPLY FOR
CITIES AND TOWNS.

S

The Holly system of waterworks consists in pumping engines of
especial and superior construetion, which foree the water intended for the
domestic supply and fire protection of the town directly into the mains
and distributing pipes, no reservoir or stand-pipe being interposed. In
order to maintain steady pressure, the operation of the machinery is con-
tinuous ; but as the demand for water is subject to constant variation,
means are provided for the automatic regulation and government of the
pumps, so that the amount of water delivered is in exact accordance with
the requirements of the moment.

Without such regulation, which is an essential feature of the Holly
system, and which is fully covered by the patents of the Holly Company,
direct pumping involves great waste of ivater.

It is impossible to adjust an engine adapted to supply water always
nnder nniform pressnres to meet u fluctuating demand. Water consump-
tion varies with the day of the week, aud actual experiment in Boston,
Mass.,, has demonstrated that it is about four times greater between 9
and 10 oclock A.M. than between midnight and 1 a.M. No provision,
however, can adjust an ordinary engine to meet probable conditions of
diminished demand, for the reason that unexpeected drains arve always
likely to be made upoun it by fires. A sufficient pressure must always be
carried to meet not only the probable requirements, but a reasonable
excess. That this involves the pumping of water which is not used is
evident, and as the whole ohjéct of spending money for the construction
and maintenance of waterworks is to pump water for useful purposes, it
follows that every gallon not so applied represents-a certain amount of
unnecessary wear of machinery, of strain on pipes and fittings, and a cer-
tain sum of money lost.

The means of regulation which thus forms se important a featurve in the
Holly system is an exceedingly simple mechanical device depending for
its operation upon the degree of pressure in the mains. If this pressure
falls, owing to an unusual drain, the regulator instantly acts so as to
admit steam for a longer period into the eylinders of the engines, and the
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Pumps are thng
e gl thm;: s © mains increases, owing to butsmall drafts being
g pl‘essur,e ic:e ‘:‘tls.ve"rse takes p]uceZ and less water ig pumped, Th:
Falhorians § adjusted by the engineer in aceordance witl average
The i
charactif p;gt?jtilonf alfforded_b ' the Holly system is of the most efficient
i e ;m} ﬂtt‘ ‘not fully tmd_erstnod that the introduction of the
merely distrin. ied.l ;?s with the necessity Jor fire engines. Water is not
Gist Ao , o hydrants, but sent there under Pressure, so that all
obthe Gttt Oifeouple on the‘hose _and turn on the stream. An idea
Vations extens f‘ of the system in this respect will be gathered from
Xracts from reports, &e., given elsewhere in this pamphlet. T

will suffi y r W
utlice heve, Ly v ay of example, to note, that at Rechester, N. Y., on

the oceasion of el test 1 h
oL an official € a four i1 20
t 5 a lonr i
I i o, I} Mir-1ne hOI‘lZ ntal stream, a solid

itich streams one:vt{;;] EPWO‘LGCt:]d a distance _of 465 feet, and thirty one-

The adjustment of th “r.e lrow.n-to * h?lght L
Bnred et b elzllé,”le to givea q!uc]( supply under heavy pres-
S s é)f : h( ?m en alarm of‘ﬁ‘re, Is the work of an instant. The
it e? o ydrant e_:aus.es sufficient diminution of pressure in the
perate & valve, which in tupn communieates with a whistle, the

sounding of which s the al re pres
g S th ar,
arm for the engineer to turn on the fi p

To recapitulate sfor anti
apitulate, therefore, the essential features of the Holly system are ;

Ist.—Di i i i
e Direet .]JIIIEI]_JII'I;;‘ into the mains, and consequent saving of the

avy cost of dlsmlmtmg reservoir or stand-pipe . )
2d.—Self-regnlat ;

guiation, fo accommodate s fluctuatine q i
) ] B auik emand, thus
fuel and wear of machinery and piping. - ’ G
Strii;im?ﬁpt and efficient fire supply.  Water delivered in powerful
5 10 the extent of corporate limits, and the expeuse and maintenance

of a ﬁr‘e er]_)Ethll]eT.lt saved, | &
y besides Iar Xe redne
‘ g duction 1n Insurance rates

N To (ﬁhjese advantages is to be added the fact that the Holly engines
lave given, not only under elaborate engineering tests, but und di
tions of actual it ich s o o b onomical
o aetial experience, results which show them to be more economical
n fuel and cost of maintenance than any other machines operating under

conditions in anywise similar. T i
; : hese matters will be found m
considered further on, RS

MODERN SYSTEMS OF WATERWORKS.

The Holly system is the newest system of waterworks, and involves
more novel and ingenious improvements than any other. In its essential
characteristics it has no competitor. No other sysien attains, or ean
attain, the same results. Tt is now in operation in nearly 100 cities and
towns, a list of which is given on page 29,

For purposes of comparison with other systems of water supply, brief
reviews of these are subjoined : . ’

The Gravitp System.—This is the oldest mode of supply. It involves
the impounding of the drainage from water sheds, or the water from
natural springs in a large reservoir placed at a suflicient clevation to give
ample head to allow the water to be distributed to the highest portions of
the town. Where a copious natural water supply and a proper reservoir
site exist in close proximity to the town, the gravity system las a pre-
ponderance of advantages. Under other circumstanees it becomes oxceed-
ingly costly, for the following reasons :

Because of the large expense of building a reservoic sufficient to
hold water both for ordinary needs und for a reserve. The best authorities
state that a storage veservoir should hold four months' supply, which for a
population of 25,000, at 40 gallous per head, daily amounts at 19.53 million
gallons, requiring a drainage area of about two square miles. Mo the cost
of the reservoir is to be added that of the aqueduet, and nsually that of a
fire department when the elevation of the reservoir—as is most frequently
the case—is not enough to afford sufficient head for fire streams.

Where the reservoir is situated at some distance from the city, and is
fed by a stream, the cost of extinguishing water rights is often excessive.
In Troy, N. Y., where the gravity system was first contemplated, the
aggregate amount found to be needed for this purpose was half a million
dollars—more than double the total cost of the Holly works ultimately
adopted for the supply of the city.

2. The Gravity and Twmping System Combined.—Under this system dis-
tributing reservoirs are fed by pumping engines. The reservoir serves as
a settling basin when the water contains impurities, and as a means of
enabling the pumping engive to operate at a uniform speed, doing its
work for the day in a portion of the twenty-four hours, thus giving a
higher duty and dispensing with night attendance, and as a safeguard,
holding in store a supply in ease of aecident to the pumps or to the mains.
It also equalizes the flow in the latter.

The cost of a distributing reservoir, while not so high necessarily
L]



8

?f?e;‘;l.;:ri ;1]-]? ;*els.ervmr forms the s_o]e source of a gravity supply, is never-
¥ large. The reservoir at Parker Hill, Boston cost $250,000
and supplies daily 1,600,000 gallons. The Holl 3 ks at B )

. ! ¥ works at Bangor, Me.,
with an engine of a capacity of 2,000,000 gallons per day, at ordinary
spef_:d, a reserve rotary of 4,000,000 gallons for oceasional us’e—boiler and
engine-house, filtering cribs, 17 miles of pipes and 127 hydrants—cost
$186,000, or £64,000 less than the Parker Hill reservoir and its mains.

At Lynu, Mass., the reservoir foree, mains and land cost $156,000. The
avel'agt? daily supply is about 1,250,000 gallons. At Brookline, i\/.[ass. the
reservoir and land cost aboug $75,000. Ag Salem, Mass., $5.50 UOO,' at
Lowell, Mass., $125,000. In most cases the reservoirs are not p,lélce(,l at
sueh e!evations as to furnish suffieient pressure for fire piirposes in alls
]nart_s, it any, of the districts supplied without the intervention of fire
engines, yet the cost of the reservoirs and their necessary adjunets amounts
fo fa‘r more than the expense of even triplicating the pumping machinery ;
and in most eases the interest alone on the cost of the structures amolmt;
to far more than the extra cost of fuel and attendance under the direct
Holly system.

.It is frequently urged by the opponents of direct pumping that a failure
of the machinery leaves the town with no reserve supply ; and that in this
respect the reservoir furnishes o sure support. It is obvious that the
supply from the reservoir is limited to its contents at the time of the
failure, and this is rarely more tlan sufficient for a few days; after

which time, if the machinery is still inoperative, there is ce;tu.inly. no
supply at all. The difference in favor of the Holly system is then at once
apparent, and it takes no special discernment to <iscover whieh is prefer-
able—dependence on what water may be in a reservoir, built to hold ordi-
narily from five to twenty days' supply, or on the powerful reserve
machinery which forms a part of every Holly engine. This point is
cogently presented in'the report of the engineer of the Troy (N.Y.) Water-
works, Prof. D. M. Greene, in which he cousiders (under date April 16,
1879) the merits of the various proposals submited to the Water Com-
mission of that eity. Comparing the Worthington engine, which pumps
into a reservoir, with the Holly engine, he says:

“Even if the Worthington engine were capable of developing the same
duty, it would be relatively objectionable, and for the following reasons:

“1. Its stroke is not positive and unvariable ; rendering careful adjust-
ment necessary to ensure safety in its operation, * *

2. Its narrow range of capacity, while operating economically.

“ 3. When a pert is disabled the whele is disabled, *

“The Holly gquadraplex engine, or a slight modification of it, is free
from all these objections, while meeting all the reqnirements. '

“Its four eylinders, connected at intervals of 45° insuring eight charges

and discharges of the pumps, at equal intervals of 459, during each revolu-
L
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tion of the erank dises, require the use of & small and comparatively light
fiy-wheel for equalizing the power and resistance and ensuring equable
motion. The mode of connection adopted renders it easy to disconnect
any one, two, or threc of the pumps in a few minutes, and to reconnect
them as easily and as readily ; thus the machine ean operate one, Lo, three
or all its pumps at a time, and in that way, in eonnection with the large
speed variation of which it is capable, its capacity may be varied to meet
every possible contingeney.”

The guestion of the relative safety gained by reserve pumping machin-
ery and by a reservoir, is also ably discussed in a report by My, N, H.
Crafts, C. B, to the Committee on water supply of the town of Water-
town, Mass. ~Ie says: .

“If a reservoir should leak badly, so as to endanger its safety, it is
evident a much longer time would be necessary to repair it than wonld be
required in the most serious accident that could befall the machinery of' a
pumping engine, and in this case the risk depending upon a single means
of supply would Le correspondingly prolonged. #* * It is well
known that reservoir structures require large outlays and great care in
construction, and that failures are quite as common, and usually far more
disastrous, than failures in pumping machinery.”

Mr. Crafts gives two striking illustrative instanees; the first being that
of the East Boston reservoir, of & capacity of some 6,000,000 gallons, and
built in 1850, at a cost, including land, of about $70,000. The leakage in
this reservoir, always great, in 1867 reached 50,000 gallous per day.
Ultimately the cost of repaivs amounted to £48,000, or $2,000 more than
the orviginal cost of the reservoir, exclusive of that of the land.

In 1871-72 Liynn, Mass,, built a 20,000,000 gallon reservoir, at a cost of
$70,000.  On testing it it was found to leak so badly as to be unservice-
able.  The repairs oceupied five months in 1873, and their cost was about
£50,000,

*There arve probably hundreds of reservoirs,” he goes on to say, “now
in a leaky or more or less dangerous eondition, kept partly full and main-
tained in o constant state of semi-efficiency, on account of the great ex-
pense and long time involved in suitable repairs. I doubt if any 51.1(:}.1
state of things can be shown as relating to the machinery of pumping
works. I know of no instanee on record where even the entire destruction
of pumping works could possibly involve such gerious consequences as fol-

lowed the failures of reservoir dams at Mill River, at Worcester and at
Clinton. * *  Now, if I have sbhown that a second Worthington
engine, pump, hoiler, &e., is a more reliable safegnard, as an adjunct to the
first, than the ordinary reservoir, it must be coucr::tled"by any one who has
fully and impartially investigated the peculiar merits 01'- t_-he improved Holly
machinery, that the entire arrangement is such that failure bec.omes even
more remote, and we Lave in the quadruple set of double-acting piston
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engines and pumps, which ean be rug singly, by pairs, by threes, or all
together, at a, higher or Jower rate of speed than any other pumps, a ma-
chine most perfectly adapted to every requirement of safety, efficiency and
economy.”

It is rarely that a distributing reservoir is built to hold twenty days
supply, and farthermore it may be very possible that at the time of unex-
pected failure of the pumps the reservoir may be but partly full. The
supply, therefore, normally limited, is stil] further reduced, Add to this
the fact that the water becomes more and more foul, Doth from being left
stagnant and from the impnrities near the bottom of the reservoir being
reached, and it will he obvious that sucl dependence is far from safe.

3. Pumping Lngines and Stand Pipes—Stand pipes and a reserve of
machinery are substituted for reservoirs where the latter are impracticable
on account of excessive cost. The stand pipe is either an air-tight receiver,
acting as a gigantic ajp vessel to the pumps, or it may be open at the top
and rise higher than the elevation due to the bead of pressure. The use
of a stand pipe admits of a variable pressure at certain hours of the day
and night, thus making the average Tift of the pumps less than when
pnmping into 3 reservoir, where all the water has to be raised to a maxi-
muam height. Stand Dipes, however, are large and costly structures, At
the waterworks of Lrie, Pa., the stand pipe is 220 feet; high and five feet
in diameter. At West Philadelphia it is 130 feet high and of same dian-
eter.  The stand pipe has no advantage which is not obtained eheaper and
in a better and more efficient manner by means of the Holly system, and
it is open to the serious objection of freezing in winter.

11

CONSTRUCTION

OF

THE HOLLY PUMPING ENGINE.

The Holly Quadruplex Pumping Engine is represenze_d in perspective
in the frontispiece and in sectional elevation in Fig. 1. Tt has four steam
cylinders inclined at an angle of forty-five degrees, and four pumps, one
of which is in a direct line with each eylinder. The steam (zy]fndel's and
their pumps are arranged in pairs on opposite sides of o beavy iron fran.]e,
the two eylinders of each pair being connected to commml‘ crank-pin,
and the crank for one pair of cylinders being set 135 cleg1'ecs in adv‘auce
of that on the opposite side. The engines are of t}le reciprocating piston
form, with guides and connecting rods. A co_m?echng 1.-0(1 attached .to the
back erank-pin actuates an air-pump beaun, giving Itl-OthH.l to Fwo single-
acting air pumps and two boiler feed pumps, one of wInch. .rh-aws water
from the hot well, and the other from the steam Jjackets w{m:h surround
the sides of all the steam cylinders. The steam from the Jjackets passes
through a feed water heater, so that the temperature of the feed can be
raised to any desired point by inereasing the amount of steam supplied to

the jackets.

R—
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The connection of the bumps with the steam eylinders and the steam
piston rods with the pumps, is by means of keys, so that any engine or
pump can readily be thrown out of action.

The steam piston is packed by cast-iron rings set out by springs, the set
serew of which projects beyond the face of the piston, and there are honnets
in the lower cylinder heads, so that the piston rings can be adjusted withont
opening the eylinder.

The pumps are of the piston variety, double-acting, the pump barre]
being secured in a chamber containing the valves by a rib which forms a
partition between valves on the opposite ends. The pump valves are flat
dises of rubber, secured to iron discs hi:.ving stems working in guides.
These iron dises are of sufficient weight to bring the valves to their seats
bromptly, and no springs are used. The valves seat

on metal gratings. The steam and exhaust pipe of
the several steam cylinders are so arranged that
steam from the boilers can be admitted directly into
all the cylinders, and exhausted into the condenser,
or live steam can be admitted to but one cylinder,
and exhausted into the other three, then passing
the condenser, forming a compound engine at
pleasure. To change from direct to compound, it
is only necessary to manipulate three stop valves,
one conuneeting the steam pipe of three cylinders
with the boilers, one connecting the exhaust pipe of
the fourth eylinder with the condenser, and the third
connecting the exhaust pipe of one eylinder with the
steam pipes of the three.

The valve gear of each steam cylinder consists of
a slide valve moved by an eceentric in the usual
manuner, and admitting steam thronglout the whole
stroke. A donble puppet valve in the steam ehest
regulates the point of cut-off, being' actuated by a
revolving spiral cam which can e moved in an axial
direction, and thus vary the period of admission from
#ero to full stroke. The manner in which this cam
is moved so as to regulate the speed and power
exerted, constitutes the chief peculiarity of the Holly
Pumping Engine.

The adjustment is effected by means of a regulator
connected with the water main in suel) 5 manner that
any change in water pressure is immediately cor-
rected by an adjustment of the cut-off; resulting in
a practically uniform water pressure, under the most
varying conditions of supply.  If the water pressire
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tends to fall, owing to-an unusual draft upon the main, the cut-off is
immediately lengthened, and the engines exert a sufficient power to main-
tain the original pressure ; it the conswmption is suddenly lessened, so
that there is a tendency for the water pressure to increase, the cut-off is
at once shortencd, diminishing the power of engine sufficiently to main-

-tain the original pressure nnder the reduced supply, aud if all consump-

tion Bf water suddenly ceases the engine will immediately stop. The regu-
lator is represented in Fig. 2.

It is evident from the foregoing description that the Holly regulator
acts in an essentially different manner from the ordinary governor, which
would increase the cut-off as the water pressure augmented, and shorten
the cut-off a5 the same diminished. The details of the regulator are
Lriefly as follows : )

A small water cylinder, containing a solid piston, is conuected divectly
with the main, and a weight is attached to the piston so as to coun'ter-
balanee the water pressure. This is effected by suspending the weight
trom a strap which passes over a cam that rotates as the pressure c}:angeaj,
thus altering the lever arm of the eounter-halance, and keeping it in et]‘m-
librium with the water pressure, however much the latter may vary. The
cut-oft cams of the steam cylinders are moved axi:ﬂ]y.,_eifher to sho?ten
or lengthen the ent-off when the regulator throws: a h‘lcblon_ cluteh into
gear, which it does whenever the wa.te'r pressure varies fx;om a given amount.
A weighted lever would maintain this friction eluteh in gear, were it not
for the action of the regulator. -

The shaft on which the counter-balance cam rotates has :}n index wheel,
and the index can be set at any desirved wz].ter pressure. So long as Fhe
water pressure varies from the figure at whiclt the index is set, _the 1;1'_101:,10‘n1
cluteh is kept in gear by the weighted lever, ;1_11(1 t‘hc cut-oﬁ]]s»&\«;:ibr,(ﬁ
uptil the required pressure is reached. At t!l'ls .pomt the index t.;llg,.}t:el:,

with the weighted lever, and throws the _tr{ctlon clutclll out o gear.
Whenever the water pressure varies, the friction ":]“t(;h 15 :Prou;nj ;ﬁ:
gear again, changing the cut-off so as to maintain the water pres
mj[]:t\iliilf‘bc seen that the cut-off is regul.a.ted by pofﬂtif’e. F,f'e;:.t f11'1vcl}tby‘
the engine, and the only work required of th(:- 1'cgulujto.1 dl? .tT ,ulmzif(‘,wil
disconnect this gear. Should the pressure rise very ‘-a‘u tc Lf;l. .Bf1..,d].:)ir-zun_'
a piston in u safety cylinder raises a ]e_vcr to wlu_c.h “-lf‘-(iu. :u l;_,lLt,.Lh 5
nected, and throws the cut-off to zero instantly, if this is requisite.
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THE DUTY AND GENERAL EFFICIENQY OF HOLLY PUMPING
ENGINES.

The efficiency of a pumping ine is esti r i =

: ; ping engine is estimated by its « duty.” By
_th:s ternn is roeant the useful work exerted by the engine pumps, expressed
in “foot-pounds ? of work done for each 100 bs. of cogl consumed. A
“_foot-pomld” is an expression indicating a weight of one pound lifted a
distance of one foot. In the case of a pump, the weight is the water.
Hence, when a pumping engine is said to have a duty of, for example,
seventy million, the meaning iy that the machine is competent to raise
that number of pounds of water oue foot ligh, through the expenditure
of 100 1bs. of fuel wnder the boiler. We are thus given a convenient
wode of comparison between engines, which applies equally well to every
type and form ; for it is evident that, all else being equal, that engine is
the most economical whick does the most work with the smallest expendi-
ture of fuel.

The question of duty, therefore, is one of great importance in an econ-
omical sense, and commnittecs charged with the selection of waterworks
are generally called upon to give it their careful consideration. The point
often arises us to whether it is better, with regard to two engines, both
presumably capable of doing the required work, to pay a higher price
for the one guaranteed to give the higher duty. Frequently the yearly
saving in outlay for fuel amounts to considerably wore than the interest
ab six per cent. of the difference in cost; so that there may be higher
economy in buyiug the relatively more expensive machine.

1n comparing the duty reached by the 1lolly pumping engines with
that attained by the engines of other makers, the circumstances under
which the machines work must be borne in mind. It is hardly necessary
to point out that where au cngine is working steadily and uniformly
againgt an invariable pressure, and delivering water into a reservoir, the
conditious are far more favorable toward its giving a high daty than when
it is ruuniug against the coustantly varying pressure in the supply mains,
Despite this obvious disadvantage, the Holly engines bave given extraor-
dinary high duties.

At Binghamton, N. Y., on a twelve hours test trial, & duty of 85,000,000
foot-pounds was attained. For the entire year of 1878, the average duty

was 53,318,146 foot-pounds, as shown by the report of the Water Com-

missioners. At Buffalo, N. Y., under an cighteen hours run, a duty of
86,176,315 foot-pounds was shown. The following is a comparison of
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the yearly duty of the Holly engine with that of two pumping engines of
other makers which deliver directly into the mains :

Holly, Binghamton (yearly duty)....... . _.__._. 53,318,146
Worthington, Rahway, N. J., ordinary working. . 16,922,910
Corliss;, Providence, R. I., ordinary working.. . . .. 8,487,370

The Buffalo test of the Holly engine made in 1879, was conducted by
Park Benjamin’s Scientific Expert Office of New York with the utmost
accuraey, and totally without allowances. Fires were started fresh, and
every ounce of coal was charged.

Under these conditions as stated, the duty shown was 86,176,315 foot-
pounds. The best recorded duty of the Worthington engine was obtained
at the Newark, N. J. waterworks, and amounnted to 77,358,478 foot-
pounds. This was the result of a trial of but six (1) hours—fires were not
started fresh and coal consnmed was consequently guessed at. Regarding
this trial, Prof. D. M. Green, Chief-Iingineer of the waterworks of Troy,
N. Y., in the report alrcady alluded to, states that its duration was © far
too short for reliable determination. Short trials almost invariably give
results higher than can be realized from longer trials, or for continuous
ronning.  This results from starting with fresh full fires and ending with
fires nearly exhausted, and thus actually consuming more coal than is fed
to the fires during the: trial” Continning his comparison between the
Holly and Worthington systems, he adds: “I still entertain my early
views as to the absolute merits’' 6f the Worthington engiue; but think
differently of its relative merits—as we all do with reterence to the loco-
motive or steamship of to-day, as compared with the best of their res-
pective kinds of twenty ycars ago.”

THE PRACTICAL WORKING OF THE HOLLY SYSTEM
REPORTED BY CITIES AND TOWNS USING IT.

Prior to the establishment of the Ilolly Waterworks in 1879, in Troy,
N. Y., Mr Jerome B. Parmenter, the editor and -pl‘[)pl‘ibt()l‘-uf t}le Troy
Press, forwarded to a large number of towns a civcular of inquiry con-
taining the following questions:

“Will you bave the gooduess to inform me at your very carliest con-
venience, how the Holly water supply system (or machinery) workr‘s} in
your town, whether satisfactorily or not? Do you use }:he I:'Loajllyr :‘systunf,
or merely the Holly machivery? How long has it been in use ? The cost

|
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per year of operating it? Is the gravity system practicable or possible
for your town 7 What is the population of your town? Is your service
‘high’ or low?? "

The following abstracts are made from the replies received :
Brvcuamron, N. Y.—The Holly system of water supply works well in
this city, and has always given satisfaction ; 2d, we use both the Holly

system and machinery ; 3d, it has been in use here about ten years; 4th, -

it costs per year to operate about $11,000; 5th, the gravity system is both
possible and praetical in this city, but attended with much greater ex-
pense; Gth, our populaton is about 16,500 ; Tth, we use the compound
condensing engines.—CHARLES BurLer, Mayor.

Hype PArK AND LAEE, Cook Cu., ILL.—We use the Holly system and
Holly machinery, and the machinery is working fairly, doing an
average duty, with authracite coal, of about 55 millions; las been uz.:utl
four years; cost of operating is about $10,000 per year. The grau‘nty
system is hardly practicable; is possible. Population ab({ub JS',OUO. Ser-
vice requires a pressure at work of 45 lbs.—J. J. Fosrter, Superintendent.

Kaxsas Ciry, Mo.—The Holly system works well here, fmd is per-
fectly satisfactory. We use both the systemn and’ muchinm:y; in use al:vuut
three years. The gravity system is not practicable, but _m:‘ght be .possﬂ)lc,
as we think there is nothing, or nearly nothing, that Is 11npos.‘51|.ﬂe.. In
any event, water would have to be pumped to stand pipe or reservoir on
some high elevation, which would be hard to find near cnoulgh 'to'su]}pl])i
by gravitation. Unless the source of .suppl_y aml tll_{: ele\"a.tmn-smted :0.1
reservoir are obtainable together, the Holly system is du(:ultzdl),- the most
practicable. Our city is divided ; part of the city on binits, high ubow? the
river bottom, where the railroads, packing-houses, clevators, most O.f the
manufacturing and heavy business is earried on.  Our works are bu‘ﬂt.on
the bottom and take suction from the Kansas viver above the city llltl}ts.
Water is pumped into a reservoir at the works ;lud. allowed to settle, aftc.n
which it is foreed up to the upper reservoir, sitnate in t.hc up town or bllfff.\,
from which it stands back to the pumps at the building (:1.1§d by g‘ra'wt.:z.-
tion supplies the lower town, giving a pressuve all over of .:mbc‘mt u.“w}fy
pounds), and taken up by the pump ‘is seut.up tow)_l and (llstl'll.‘)ll‘ﬁl:d ldy
direct pressure, giving a pressure of .Imm ﬂurt.ylt-o :31llct y ]_N)“ll:}b, dccml %
ing to elevation, which is increased in case of five from GO to 120 .}_JOlllllflbi
Should the pumps stop from any cause, the upper town would be supplied

by reservoir pressure, but would not reach some of tho higher parts of the

city, and in case of trouble with the upper reservoir could pump direct
’ -
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into the lower town also. We have about 50,000 inhabitants.—B. ¥,
JoxEs, Seceretary and Superintendent.

Porr Hurox, Micn.—We are using the Holly system of waterworks,
aud they are giving entire satisfaction. Have had them in operation for
five (5) years. Cost of operating is about $6,000 per year. The gravity
system could be used here, but the cost of mai utaining the gravity system
would be greater than the Holly. Population of city of Port Huvon is
9,000.  We are pumping about 500,000 gallons of water per day, and sup-
Plying 900 water takers. Revenue from takers about $7,000 per year.—
WL H. AvERY, Chief Engiveer and Superintendent Waterworks.

Burravo, N, Y.—The Holly system is a success,
faetion, and performs its work as represented. The present engine has
been in use 10 years, supplies 28 miles of pipe (the high scrvice only), and
furnishes 2,500,000 gallons (at @ cost of $18) daily. We are now (1878)
erecting a new Holly engine, which will inerease the supply abont six
million gallons daily. Population 150,000.—Ggo. Truscorr
Board of Water Commissioners.

and gives entive satis-

, Secretary

Dayroyn, O.—The Iolly machinery in use here has proved very accept-
able to our citizens. There is searcely a trace of opposition to the system
rentaining.  Its mission is being well fulfilled, and merits the approbation

- of"all who have bestowed on it any attention, or whose opinion is of any

valne. 2. We use the Holly system as it is popularly known. 3. Water
is had from wells sunk near the bank of Mud river, and comes by natural
filtration. 4. The works were established here in the Spring of 1870.
5. The gravity system could have been introdueed here, but not to good
advantage ; besides, the first cost of this plan would bave been very large
and defeated the project of building waterworks on ihe popular vote.
G. Dayton, (0., has a population now of abont 33,000. 7. To this date
we have 32 miles of pipe laid and 277 fino hydrants set. The averago
cost per anuum of running the works (exclusive of the interest on the
bonded debt) is about $16,000. We have about 1,500 consumers. The
works are owned by the city and bave cost about $900,000.—A. J.
Hinuer, Seeretary.

LA Torre, Ip.—The Holly works and system works satisfactorily in
our cily, very satistactorily, in fact. It has been in use sinee 1871, The
cost per year for operating it, including wages of employés, fuel, repairs
to pipes, hydrants and econnections, oil, ete., is about $3,500. The gravity
system, by means of a stand-pipe, is probably possible and practicable,
but we regard it as useless under our system. The population of our

R L AP N S L
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town is about 9,000. Our service—meaning water rates, I presume—is
reasonable. Our losses by fire in the last twelve months have been less
than $1,000.—Davip J, WiLE, City Attorney.

FrusniNg, N. Y.—We use the Holly system and machinery here with
satisfactory results. They have been in use about four years. The yearly
cost, not counting interest or repairs, is $5,000. The gravity system is
not practical. Topulation about 8,000.—W. H. MURRAY, President Board
of Trustees.

Baravia, N. Y—We use the Holly system, as I understand it. It has
been in use since 1869. The gravity system is possible, but on account of
distance was thought too expensive.  The-population of this place is about
6,000.  Our domestie serviee is low and our fire serviee is high, varying
from thirty to one hundred pounds. The cost while we used the Holly
© engine was about $2,000 per year, all told.—Myrox H. PEcE, Jr., Olerk,

SUHEI\'EUTA])Y, N. Y.—The city hires the water for five purposes at
$62.50 per year for cach bydrant (124), and we are more than well pleased
and satisfied with its working, doing all that has ever been promised to
us.—Wa. Howes Snrirm, Mayor.

TrrusviLLe, PA—We use the H'o]]y system and machinery and are well
satisfied. The machinery had been in constant nse for five years; cost
of operating per year is $7,000.  Popnlation of our city is eleven thou-
sand (11,000). For domestic use we run our engines compound, and for
fire purposes we have two rotary pumps veudy for use, with enough
steam always up to start them in ten seconds’ notice, cousequently it is
impossible to bave a large fire. For five years a five has never left the
building in which it originated, in so that the city saves every year the
full cost of the waterworks on insurance alone. Wo pump our water
from dug wells, twenty-two feet deep, cight feet squave. At present it is
very dry, but the wells will yield nearly 2,000,600 gallons for twenty-four
howrs.—H. W. Porrir, Superintendent.

MiNyEAPOLIS, MINN.—We have the ITolly supply system and it works
well, been in use ten years, cost last year {o operate $6,785.98. Gravity
system is both possible and practicable. Population estimated 50,000.
We operate our pumps by water power. Have now two wheels of 180
horse power each, and shall probably put in a 600 H. . wheel this fall.
We shall have about 16 miles of Dipe this fall, and last year we pumped
663,217,362 gallons of water, and this year we will pump as mueh more.
—Jory W. PoMEROY, Superintendent.
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MAR'I:!NSBUL;G, W. VA—Our works are the Holly system and Holly
pmchiucry, and have given entire satisfaction ever since they have heen
in ol-remtion. They have heen running near five Yyears conséant]v. The
gravity system is not practicable with us. The spriugs we take ou;r water
from ave in the lowest part of the town. For domestic supply we Iecp
the pressure at 60 Ibs. per square inch at works, and for fire purposes
from 90 to 100. The highest part of the town is about one hundred
feet above the works. The cost of running the works will not exceed
$1,000 this year, incluling everything. The works are driven by water
power. We have steam power for low water and fire purposes, i but up
to the present time we have had but little use for it. The population of
our town is 6,000.—J. M. SHAFFER, Engineer.

B1nNEY, 0.~Works in Sidney are on the Holly system, and Holly ma-
chinery is in use, and perfectly satistactory in every respect.  In operation
since 1873, Cost of operating per year, including secretary, $1,000.
Gravity system Dracticable, as we have very high hills and yet water can
be brought so as to afford water by reservoir. Population 4,500, Works
cost in 1873 $47,000, additioval pipes since about $2,000. Very efficient
in time of fire, and satisfactory for domestic purposes.  Service pipes and
hydrants 55 feet above main part of town. Pressure 40 to 50 1bs. for
domestic use.—1I%. 1. HoovER, one of the Trustees during construction.

Kavamazoo, Mici.—The Holly system Js in use here and it works sat-
isfactory.  Water was introduced in 1870. Population 12,000. 1lave hoth
high and low serviee.—SUPERINTENDENT.

Duxking, N. Y. —In answer to your inquiry about the Ilolly water
system in this eity, 1 answer briefly, that it works perfectly, and our people
are entirely satisfied with it. It has been in operation over six years, ang
is growing wore and more in favor. We use both the Holly machinery
and what is known as the “ Holly system.” The cost per year for fuel,
ineidentals and salaries is about $3,000. The gravity system is possible
but not very practicable. Our population is about 9,000.  For every day
use we have on hand at the works near the lake about 45 Ibs. to the
sfuare ineli; when used for fires the water pressure is ru at about 125 s,
Lo the square inch.  The machinery seems to be perfect as possible, and is
kept in excellent order.  Fires ave quickly and easily controlled. We can
wanb nothing better in the way of machinery or system than we have.—
Jo T WiLnrams, President. v

PorrsMourn, 0.—Use Holly waterworks; machinery works © Well_’-‘
—satisfaction. Have used Holly “system.” six years. Anmual cost is
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ten. thonsand dollars. Population fourteen thousand. Have high pres-
sure (and low pressure both). Have 85 fire-plugs and 32 public cisterns.
. —JaMEs P. JACK, Secretary.

ROCKFORD, ILL.—We use the Holly system of waterworks, which has
given perfect satisfaction. Been in operation over three years. I send
pamphlets containing cost of construction and cost of operating for pastyear.
Our population is about 15,000. The gravity system is anpracticable here
for fire service. Our serviee pressure for domestic use is about 50 1bs. to
the inch.—ALrrEp P. WELLS, City Clerk.

Dexver, CoL.—Holly system and machinery operates satisfactorily.
They have been used six years. The cost equals 33 per cent. of the
receipts to pump. At its first introdnetion the cost was about 100 per
cent., but as the demand increases the per cent. of cost decreases. Popu-
lation, 25,000. High service.—H. I". PARMLEE, City Clerk.

ATLANTA, GA.—We consider the Holy system iu our town an eminent
success.  As you will observe from the reports, we do a very heavy duty.
The machinery is in about as good order as when it was put in, and
will last for many years to come.—Wn. G. RICHARDS,

BurLiNGTox, JowaA.—Burlington uses the Holly system of waterworks
and machinery. Has been in use (1878) ouly a few months. The gravity
system can Dbe used here if desired. Population 25,000. The modern im-
provements of the Holy machinery arve applied. Capacity of works
3,000,000 gallons daily; twelve miles of pipe down.—J. W.Burpurre, Clerk.

Lockrort, N. Y.—The Holly water supply system works with entire
satisfaction. We use both the Holly system and maehinery. It has been
in use over thirteen years and has never failed to afford a full and satis-
factory supply of water for'all purposes. The cost of operating is $1,500
to $2,000 per year, including everything pertaining to that department.
The gravity or reservoir system could be used here, but only at greater
cost. 'The population of our town is 15,000. T suppose this would be
called high service, as the pumps work under a constant pressure of ninety-
five pounds each, which gives us seventy pounds in the principal business
part of the city and about thirty pounds iu the highest portions., In case
of fire service the water pressure is iucreased some forty to sixty pounds,
according to location of fire.—B. B. HoaG, Mayor.

BeAVER FALLs, Pa.—The Holly water supply system or machinery—we
use the machinery and run it by water power—has been in use four years.
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The cost of operating is fifty cents per day.
Ee:;{l) Orur service high. The population of the city of Beaver Falls is
5, : :). The Ho]h\: ma'chlnery has given good satisfaction here and has not
needed any.repalrs since started, and we can recommend it as the best
water machinery in use.—1T. H, BrackeN, Mayor. )

We (o not use the gravity sys-

ALLEGAN, M1crr.—This village is supplied with water for culinary and
fire purposes by the Holly waterworks system and machinery, ':vhich
r\\:orks admirably. The village has been so supplied for seven _\,-'L;nm past.
The whole expense of the works, three miles of pipe, machinery, village
lots, ete., has been $50,000. The cost of operating these works ;:cr \-'(:-11'
averages #1,000. The population when taken in 1874 was 3,7158. The
gravity system wonld be practicable in this village, but the w;‘iter would
not be of so pure a quality. Our village is furnished with waier from two
wells.  The waterworks are operated by water power. The expense last
year was $94344. We Alleganians can cheerfully recommend the intro-
duction of the Molly waterworks system of works into any city possessing
the natural facilities for their use, such as quality of water ov :1(1_}:1.«:(3:1(:\' tE
river, stream or lake, or other good source of water supplv.-Dl C.
HeNDpERSON, President of the Vi illage. ’

Conumpus, O.—Holly machinery and system  works entirely
satisfactorily. We use Holly system and machinery, They have been in
use seven years. Gravity is possible. We have 50,000 popualation. The
domestic pressure is 60 Ibs., and fire pressure 115 lbs.—S. P, AXTELL,
Seeretary.

Bvansvinue, INp.—First, the Holly system gives good satisfaclion ;
second, we use Holly machinery and system ; third, commenced to supply
water in 1871 fourth, cost of operating abont $12,000 per annum ; fifth,
gravity system nol practicable but possible; sixth, population abont 40,000;
seventl, service high—W. G. WHITTLESEY, Secretary.

Bay City, Mion.—Our Holly water supply works very saftisfactorily.
We nse the Holly system and the Holly machinery. Our works have
heen in use since December, 1872, The cost of operating, including all
expenses of snperintendence, repairs of pipes and collection of water rates,
is about $9,000 per annum, of which about $6,000 is for cost of operating
machinery. Gravity system is not practicable here. Population about .
20,000.—Gro. Lokp, Mayor.

Porspad, N. Y.—Inreply to yonr inquiry as to the working of the Holly
waterworks system and niachinery, which we have had in constant use in
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our village since 1871, I would say it worked to our entire satisfaetion,
and been run at an average annual expense of $550, which includes ser-
vices of superintendent and neeessary repairs ; and to all appearances the
machinery is in as perfeet condition as when started seven years ago.
The gravity system is not practicable here, yet it is possible, but if it were
practicable we would much prefer the Holly system, as under the gravity
system the full pressure is continually in the water pipes, while uuder the
Holly system we have onl y asmall pressure on for service, whose highest
point is forty-six feet above the machinery, and never subject the water
pipes to severe test exeept in case of fire or fireen practice, when we can
casily throw four streams at once one hundred feot high through an inch
nozzle. The population of our village is about four thousaud, and we
have nearly five miles of water pipe, and shall nndoubtedly be obliged to
extend further to supply the demand.—Gro. B. Swax, President Board of
Water Commissioners.

Rocmesrer, N. Y.—We have a double system of water supply and two
sets of pipes laid side by side. In the business portion of the city the
ITolly system is used for suppression of fives, for flushing sewers, sprinl-
ling streets, and light power, such us elevators, printing presses, cloth eut-
ters, meat cutters, power for blowing chnrel organs, pumping beer, &e.,
&c.  Under this system the rivey water is pumped from Brown’s race by
water power, two turbine wheels of twenty-five inches in diameter under
100 feet head being used, with about eight miles of pipe mains and 141
hydrants. It has worked to our utmost satisfaction, has been in use since
January 1st, 1874, The cost is about 3,000 per year, including repairs. We
have a steam reserve seb for running the same works in case of aeeident
to the water power. We use the ITolly system and machinery for this
part of our works. Our main works are by gravity from Hemlock lake,
about thirty miles distant, with a head of 388 feet. The latter we des o-
nate as onr domestic system, the water from which is used, as would be
indicated by the term dowmestic, for all culinary and other domestic pur-
poses, and this is also used for suppression of fires in outside distriets,
with nearly 600 fire hydrants. The population of onr ity is about 85,000.
We regard the Holly system as unsurpassed for the extinguishment of
fives, as the maximum of pressure is under coutrol of the engineer, while
the maximum pressure of a gravitating system is a constantly deecreasin iy
quantity, depeudent upon the eapacity of the supply , the conduit and the
draft upon the mains.—J. R. PArsoxs, Mayor.

SUsPENSION BRIDGE, N. Y.—As far as the Holly works and system is
congerned, they work excellently. 'We use the Holly system in this respect,
viz.: The water is foreed by the pumps dirvectly through maius and
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distributing pipes, one and a half miles from the works,
our town, with a rise of about sixty feet in the distance.
the reservoir, but take direct from the mains, hence you perceive that we
do not, and cannot, very well use the gravity system, neither could we get
the power that we now have, in case of fire, by the gravity system. (;no
hundred and fifty pounds pressure has been nsed in cases of fires where
one, two or three hydrants have been open at once, giving meore pressure
and volume of water, and throwing higher than three times the number
of the best hand engines conld do. It has been in use about three years,
and the cost per year has been about $1,200. - Our population is about
3,500, and Niagara Falls village also supplied abont the same. Last year
(1877) the works liad severe trial, fire having broken oug during a fierce
gale of wind, whieh would have swept the whole town had they not had
the water system. They had twenty-three hydrants open at ouce, and
saved the town, although considerable damage was done.—W. H
WaLLACE, President Board Water Commissioners,

, to and through
We pump into

GOUVERNEUR, N. ¥.—The Holly works were put in at this place in 1868,
for “ the Gouverneur Waterworks Company,” and have been extended sinee
at a cost, in the whole, of about $23,000. The company rent the hydrants
to the corporation at $50 per hydrant. The motive power is supplied by
the Oswegatchie river. The works are indispensable to ns, as we Lave no
facilities to create a reservoir. We can, therefore, say that they operate
sueeessfully, and perform snbstantially what was promised. We cannot
give details of supply and costs.—CHARLES ANTHONY, Treasnrer of Gou-
verneur Waterworks Company.

Loxa Isnaxp Crry, N. Y.—The Holly water system has been a com-
plete success. It performs all that was promised.—Hrxnry 8, DRpE-
VOIsE, Mayor.

AUBCRK, N. Y.—Use HHolly system. Been in use twelve years. The
works are private, belonging to a company. Gravity is possible, but not
practicable. Population 20,000, The pressure is from one to one haudred
and tifty ponnds.—M. L. WaLLBY.

UrBANA, O.—We are using the Holly system of waterworks with entire
satisfaction, having been in operation since the Ist of February, 1878.
‘We pay the Waterworks Company about $6,000 per year for five protec-
tion. Afterfull investigation, we decm direct pressure the most economical.
Population between 7,000 and 8,000. Reservoir low.—J. DEUEL, Mayor.
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As a complete record of work of the Holly system for one year, we
append the following :

Interesting statements taken from the last
of Water Commissioners of the City of Binghampton, N, Y., as showing
the results of the waterworlks (which are on the Holly system of divect
pumping) for the year ending December 31, 1879 :

annual report of the Boawd

The receipts from water and frontage tax have been $26,623.04, and the running expenses
$8,275,96, leaving a Dbalance of $18,347.08, which shows the larwest receipts and the smallest
rauning expenses of any year since the waterworks have been in operation,

Office and superintendence
Pumping serviee ..., ...
Maintenance account. .. .

$2,535 52
creresea. 4,830 56
.o 1,400 88

The maintenance account is made up of labor on streets, repairs on
mains, pipes and hydrants, use of horse, attorneys and witness fees, a
tapping machine, freight, cartage, supplies, &e.

Mr. D. TFelter, Superintem]ent, to whom too much praise canuot bhe
given for efficient and economieal management, reports, among other
items of interest, the following

*“The pumping machinery is in good repair, and has run constantly, with the exception of
short stoppages for packing and other slight repairs.  The whole amount of time it ins stond stil]
during the year s fifteen hours and forty minutes, and at any one time, two lours nnd forty-five
minutes. The amount expended for repairs during the year was £3.20.

““The present machinery has run nearly ten years, counting the time as most other machinery
iz run, at the rate of ten hours o duy,

“ Whole amount. of dust consumed during the year is 494 tons, 1,270 s, ; of biluminous coal,
40 tons, 1,680 1bs.  Daily average of dust, 2,710 Ths. Daily avernge of bituminous coul, 224 s,
Daily avernge of the two together, 2,034 1bs, Daily average cost for fucl during the year is
£2.41,

““The engineers anil firemen at ihe pumping works are deserving the praise of all who nre
interested in the waterworks, for their strict attention to their duties, and in trying to reduce the
expenses of running the pumping department of the waterworks,”

December 31, 1879,

Record of Work performed by the Engines and Pumps for the year ending
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FIRE PROTECTION IN PARTIOULAR.

The following replies, sent in answer to questions proposed by the Water
Committee of Taunton, Mass., where Holly works were subsequently in-
troduced, relate more especially to fire protection under the Holly system:

DurkIrg, N. Y.—The damage at fires is greater from water than from
the flames. Stocks are completely drowned out. The alarm to the engi-
neer at the works is automatic, and the opening of a hydrant (we have
gixty-six) notifies him that a fire is in progress, and he increases the steam
forthwith. The fact is that the Holly system is an immense steam fire-
engine, constantly ready, and adapted for domestic uses as well.

BIDNEY, Onro.—We use water power to propel our machinery and can
have a fire stream or streams in two or three minutes, or even sooner.
Using water power, our expenses for running the works are very small.
Neither machinery nor pumps have required any repairs sinee they were
started.

Trrusvinne, PENN.—Several of+our couneil are from your vicinity, :a.nd
feel an interest in every improvement yon make. As we are in the midst
of inflammable material, we are compelled to have a good fire departinent.
We had three steamers and two hand-engines, which are now dispensed
with, unless a fire occurs where the water-mains do not extend. Now, a
fire is confined to the building in whieh it oviginates. Have used_ soue
two-inch pipes on account of the scarcity of money. Do not advise its
use, except for serviee-pipes.

RocHESTER, N. Y.—A considerable number of fires occurred w_itlfm the
district covered by the water-mains. In almost every ease the building on
fire lias been saved from entire destruetion, and in every case conﬁnf:('l to
the building in which it orviginated. On vo occagion have l‘.hf} t.vorks f;ul'e)(ll
to respond to every demand made upon them. Streams of great pgm_;
have been thrown upon fires one thousand six hundred to one thousand
seven hundred feet from the hydrants. )

59;2;}10 of our own citizens, even after the great test exhi?:itjou-, expressed
the opinion that effective fire-streams would not be obtained 11‘1 th,e out-
skirts of the city, at great distahces from the pl-lmp-honse. ]Iy.\putl.ence
and test, however, have demonstrated the uiter f_alla-cy of thelse }xu 10.;:35;
even when applied to our smallest mains. At distances over two ml’.r
from the purps, with ordinary five-pressure, streams of sufficient powe

\

have been obtained to force shingles from the roof of a nearly new build-

ing, which was in fames.

No steamer of the fire department has played upon a fire in the districts
covered by the waterworks for months; nor, in the past year, has a fire
occurred within the range of hydrants of the waterworks, when lydrant
streams have not played first upon it, and had it well under control before
the steamers have Leen ready to play their stremms upon it.  The ITolly
system has, perhaps, already saved property enough in one year to Py all
% has cost.

At the test display, for aceeptance of the works, made February 18,
1874, thirty one-inch streams, at one time, were thrown a height of one
hundred and thirty-five feet. A two-inck vertieal stream, two hundred
and thirty-five feet ; a three-inch vertical stream, two hundred aud cighty-
five feet; a four-inch vertieal stream, two hundred and ninety-seven feet ;
a four-ineh horizontal stream, spray not measnred, four hundred and sixty-
five feet ; a five-inel vertical stream, two hundred and fifty feet.

SELLING STEAM AND HAND FIRE-TNGINES.

The fact that in uearly all of the sixty cities and villages having 1lolly
waterworks, the authorities have, sinee their introduction, sold or offered
for sale their steam and hand fire-engines, becanse they had no further use
for them, except in some cases where a part were retained to protect the
buildings not within reach of the hydrants, is a strong recommendation
for the Holly works. :

The following are given as sawmples
Lockronr, N, Y.—One hand-engine sold ; two hand-engines reserved.

AvBURN, N. Y.—T'wo hand-engines sold leaving one on hand, which
E = 7 -
“is stored in the second story of a building.» .
PEORIA, TLL—Two steamers and two hand-engines sold, leaving one
hand-engine.

SARATOGA SPRINGS, N. Y.—Threo hand-engines and one steamer sold.
Chief engineer says the remaining one “is for sale cheap.”

NorwarLk, OH10.—One hand-engine sold,  The other never used since
waterworks were started.



ALLEGAN, MicH.—Has one hand-engine on hand, never used within
reach of hydrants. Superintendent A. J. Kellogg says: ‘f The FHolly h.as
saved the whole business part of the village from destruction, ou three dif-
ferent occasions.”

ROEIIESTER., N. Y.—Three steamers out of serviee. After some further
extension of mains, will dispense with two others.

Secaexrerapy, N. Y.—8old two steamers ; reserved one.
OGDENSRURG, N. Y.—Sold two steamers ; reserving one.
La Porre, T¥p.—Ordered steamer sold; have but one.
Rock TsnLawp, Tnn.—Sold lLer two steam five-engines.

i ; ] il the sale of
Dus Moives, Jowa.—Engineer recommends to the conneil t
steamer.

Duvkirg, N. Y.—%]diuue hand-engine. Offers the others for sale.

A is trying T, AU
TITUSYILLE, PEXN.—Sold oue steamer, and is trying to sell anotlher, and
two hand-engines.

CorLuMBus, Omio.—Wants to sell three steamers.
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CITIES AND TOWNS USING THE HOLLY SYSTEM OF
WATERWORKS.

= ”\
\
STATE. | CITY.OR TOWK.

APACITY oF ENGINES
24 Houns,

Dmn(_ml_ic Supply | Fire Service,
e nillion gallons, in willion gatlons,

California, ... . __. | Sacramento ... ... . 3
Colorado. . ... ... __ Dewver. . ... . .| 8
| Pueblo .. .. . ... L
[ Golden ... . .. ] 1
Georgia ... ... . CAtlanta. .00 2
Mineis . ___.. ... . Decatur ..________ .. 1
| Bvanston . ... __. . . 2 3
I Hyde Park and Lake. . 3 5
Litehfield . ... . ___ . % 1
LPeorvia. ... .. . . .. 2 34
Rock Island. _ .. .. 2 4
) I Roekford ..., . ... . 2 b1
Indiana. .. ... ___ . _ . I Columbus. . ... .. ... i 3
Connersville ... ___ ... 1 b
*Fort Wayne ... ... 5 G
Evansville . ... ___.___ 10 15
Indianapolis ... ... . 9 15
I Do. Insane Agylum 1 1
" Laporte. ... 0. ... 2] 2
Towa ..o L. Butlington . ... ____. 3 4
| Des Moines . __ ... __ 3 G
| Keokuk. ... .___.. .. 13 9
} Oskaloosa. .. ... ... 1 2 .
Kansas ... ......__. Fwporia .« ... . . 1 14
Rentueky ... ... Covington ... ... ... 3 44
" Owensboro ........ .. 1 2
Maine . ... __. Bangor . ... .. ... 3 44
*Rockland ... _.._._ . 1 i |
Maryland. .. ... .. ... C Cuwmberland. . ... 14 3
Massachusetts ... . Taunton . ..., .. 3 3
Michigan ... __._... Allegan ... ... . __. 1 14
CAIpina ool 1 2
Bay City....... ... ... i 3 B!
Big Rapids. .. ... ... 1 14
Last Saginaw _.___ . 2 1
Jackson ... ... ... 2 5
Kalamazoo...._ ... _. 1 3
Marquette -._..... ... ! 1 2
i Plainwell ... ... __. i 3 1

* Reservoir Works.
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HYDRANTS.
The attention of Waterworks managers

AGCREGATE CATACITY OF ENUGINES
1 Pen 24 Houns.
STATE. ! CITY OR TOWN.

and coutractors is respect-
) . - fully called to Holly’s Patent Fire Hydrants, whiel are offered at
g:,:}:ﬁ:}; :::};22 mjf,‘,iﬁzi?’;,‘ﬁiﬁim 1'edn'cm1 priees for :he purpose of secm'iug_ t‘?fcir still more general intro-
e e duction. Nearly 7,000 have been sold within the last six years to more
e . than 75 cities and villages throughout the Uniteq States, and have always
Michigan ........... Port Hum‘l‘l __________ g f z given entire satisfaction when properly set. ‘Following are some of the
! Saginaw (/}t.)-' --------- ! ,1, o principal claims we make for the Holly Hydrant, and applicable to all the
Minuesota .. ........ I Minneapolis.......... i 1 3 various patterns : .
Missourl............ | ‘;’iﬁ;ﬂﬁ City. ... 8 : 10 Being made of extra strength, and for durability anq service, they will
New York oo oo ‘ Auburn. . ... | Gk 94 stand extreme water pressures. )
| Batavia.... ... ... ! l (J) The .vuelves may bfa readily replaced without digging up the hydeant.
i Binghamton .. ... .. '1_1 B Having an extra, frost Jacket, and a drip-valve, they are anti-freczing.
| ‘Du. "4 | 12" The main valve closes with the current, and when firmly closed will not
i S
l<'lu.~3hi1|;:- ) 14 Waste of water, and tampering with hydrants by unauthorized persons,
Garden City. ... ... .. | 2 3 is effectually prevented by a guard at the top, thus requiring the use of g |
Gouverneur ... ... _ ... 1 1% special wreneh to operate the valve, . |
Lockport.........___. 2 | “.L We are prepared to sell these hydrants at a lower price than any other . 2
| Long I-‘*"»"':“l City ... 'jj 1 '1’_4 reliable hydrant now manufactured. i |
’(D)T-.ll({![‘il:«fﬁt‘l‘"(l‘ | 9 3 The t]l‘ip-vah’f& is withouat springs, and positive in its action. It is held
j‘(t)'tsdmu ) f_’. I 13 open by the main valve when the latter is closed, and closes itself imme-
Rochester . . ........ .. 6 I 10 diately when the main valve is opened.
Rockaway Beach ... .. 1 ! 15 The main valve seat is a leather gasket (costing but a few cents to
Haratoga Springs .. ... . ‘f 4 replace), which serves also as a packing for the lower joint of the inmer
Sehenectady stz uy i 2 pibe
Sul.;]_)ﬂ).:‘-:.l31114‘].:]1‘]!;1{.\"@ Al 1 14 The serew and nut of the main valve stem are placed immediately above ‘
TI.U;,‘I_E':L_Iil_ o 12 1‘: the valve itself, and so secured as to prevent any vibration or rattling of i
. ‘ Canton ... ........... 1 = the stem and valve when open and under heavy water Jrressure. i
QUG seenr R Columbus. ... 7 ]2 Hydrants with special valves are made with a gate ab the base (as shown i
Dayton ... ‘; ', by cut), if desived, which is a great advantage in ease of replacing a F
Lronton. ... > 5 hydrant or taking one up for any purpose. [
]‘;{;l(;i{]h:;]((»l\m __________ T 2 We also make this hydrant with independent 1)1-;1ss-f';1(sr.-cil,-.dide \'fﬂ\-cs ;
Norwalk .........._.. 1 2 before each hose take-off—an advantage which will be at once appreciated ;
Povtsmouth . ... .. ... 2 3 by Chiefs of Five Departinents. By this arrangement, should it become ¢
Sidney ... : 1 .;'i necessary from any eause, such as the barsting of one line of hose, or its
Youngstown H; ::,; being abandoned by the pipemen, it can be shut off without stopping the q
Urbana Talls . 1% remaining stream. i
Pennsylvania. ... ﬁt“;\\‘ﬂ]; A ) " 3 Should it be desired to repair any of the working parts without digeing i
Ti'tusville- e . 13 f up the ground, it may be effected by simply .taking _oub four bolts_:l.t— the ’:
T TR0 sy e Memphis oz en ooy li _; surface of the ground and w1thdrfuv1ng the inner pipe, tvgetlf‘ff‘ ‘.VI.i-Ill.tELj é
Vermont. . ..o..o.o.. Vergennes ... 14 4 main valve, valve-seat and (]l‘l]l-vfl]\’u, all of w.h:uh cn as easily bo E
Virginia . | h"ﬂ?]k """"""" 1 i 9 replaced and made secure again by tightening the four bolts first removed. i
W. ‘Vil‘,‘.'filllr | Martinsburg ......... | 1 14 Descriptive illustrated cireulars of the bydrants made by the Holly 5.
Canadsa o oo | St. Cunegonde........ | %

Munufacturiug Compauy will be promptly forwarded upon application.
* Reservoir Works,






