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INTRODUCTORY.

HAVING frequently reccived inguiries from many of our correspondents
for lists of water rates charged in various cities and towns, and
for other information in reference to water supply and the “use of
meters, we have prepared lists and statements of the same, made up
from the most rcliable data we have been able to procure, and we
submit them in the following pages, hoping they will prove interesting
and useful to all who are concerned in the great question of Water
Supply. We have also introduced evidence establishing beyond question
the utility and cquity of the Meter System, whether it be applied to
large or small citics and towns, managed by cither municipalitics or
private companies, as it reduces the pre rala cxpenses of the Department,
cffects a large saving of water, and adds largely to the revenue. without
increasing the rate or sum required from the water taker or consumer,
because it cffects a saving in fuel, labor, wear and tear of machinery,

and incidental expenses.

NATIONAL METER COMPANY,

JOHN C. KELLEY, PRESIDENT,
282 Broadwa}ly, New York.

April, 1887.
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CROWN WATER METER.

The success of the Crow~N Water Merer is without a parallel. Put upon the
market but little more than five years ago, it is already used and adopted by
no less than 400 Cities axp Towss iu the United States, the Dominion of
Canada, and abroad. No other Water Meter ever made has, in the same
length of time, Leen 80 widely introduciéd, shown such favorable results and
secured such universal approval.

The Crown Meter is claimed and conceded to be pre-eminently THE
pest Waten Merer xNow xxowx or N uvse, Its extemsive introduction and large
popularity are confidently submitted as the best possible guarantee of its
commanding superiority in point of efliciency. It is accoraTe, DURADLE, emMPLE,
compact and INEXPENEIVE—combining, in an eminent degree, anll the essentials
of the ideal \Water Meter—and in its construction no labor or expenee has
been spared to meet all the requirements of the service.

The Crown Meter is constructed on the positive displacement principle, and
bas oNLY oNe womkixe part—a hard rubber rolling piston—rendering it almost,
if not entirely, exempt from liability to derangement. It measures equally well
on all sizod openings, whether the pressure be small or great, and its piston,
being perfectly balanced, is almost frictionless in its operation.

Constructed of composition (gun-metal) and hard rubber, the Crown Meter
i8 NOT LIABLE TO CORRosloN — a8 other meters are. An ingenious stufting-box
insures at all times a perfectly dry and legible dial. Special care is bestowed
upon the registering mechanism of the Meter ; all the gearing of the intermediate
is made of a combination of metals unequaled for durability and wear, and
inclosed in a case of gun-metal, while every part of the Meter throughout is
fashioned aud adjusted in the most careful and substantial manner by the most
skilled workmen.

Years of exhaustive service in every section of the country have demonstrated
the thorough efficiency and absolute superiority of the Crown Mecter.

A critical test and comparison of the Crown Meter with other patterus is
cordially invited, and to that end Water Departments will be cheerfully furnished,
upon application, a one-inch or smaller size, if preferred, to be thoroughly tested
for two months, when it may be either paid for or returned free of expense,
if not found satisfactory.

For further particulars, address

JOHN C. KELLEY, PRES'T,
NATIONAL METER COMPANY,
282 Broadwaly, New York.
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NATIONAL METER COMPANY.

S1ZES, CAPACITIES AND DIMENSIONS OF
CROWN METERS.

Dimeusions amd Wolght,

Greatest projer Ueight Welght, Welght,

Biro. Quantity, per misute. Longth. over all Widath. complete. boxod.

$ incb. 1 cubic foot or 74 gals. 8 imches. 5] inches. 5 inches. 74 tbs, 9 1ba.
i " 2 i i 15 b 7* [ 7‘ L1 ﬁi [ 16 e 19 ({3
i 13 4 i " 30 il 1] " ﬁ! (1] 8} 4 285 . 35 a6
1 - 8 # # g0 10] 10§ 9} 40 ~ 51 «
3 $EEU 125 - “ 90 o 12§ 12 L 11 o 65 * 70
2 20 w150 15y ¢ Mg v 12; - 943 - 117§
I 36 " 270 (s 24 b 16 4 15§ 4« 200 “ 27 ¢
AR ¢ 72 - 4 i w 29 210y 204 - 127w 457
c " 120 " 900 W 83 = b T S 28) 940 975 ¢

Connections are made only for the § inch, d-incb, §-inch and 1-inch sizes, as quoted above. The §-inch,
A.inch, §-inch and 1-inch Crown Meters are made with male thread. and tbe 13 and 2-incl are mmade with femsle
tbread, all cut to tit standard thread. 1he larger sizes are made with flangcs

Fisu TRAPS are made for the 1i-in., 2-ip., 3-in., 4-in. and Gto 10-in, sizes, aud their use isatrongly recom-
mended, since they protect the meters from nny foreign aubatrnce which might destroy the working parts.

N. B.—FoR Z0ONOMY IN TRANSPORTATION, §-1NcW, §-1Nem, $-INCH AND 1 INUH METERS ANE PAGKED PIVE IN A
BOX, WHYN ORDERR WILL ADMIT. SUCH FACKAGES WEIOH RESPECTIVELY 45 Lk, 98 ruw,, 172 108, 242 rus.

CROWN METER INDEX.

This engraving shows the Counter of tho Crow's Marzn.
It registera enbic feet—one cublcfoot being 7%y U. S. gallons
and is read in the same way as the countem of gas meters.

The following example and directiona may bo of service
to those unacqnainted with the method :

If a pointer be betwesn two figures, the smallest one
must always be taken. \When the pointer ir 80 near a tigure
that it seoma to indicate that figuro exactly, look ut the dial
next below it iu number, and if the pointer there bar pussed
0, then the count ahonld be read for thut fignre. Iat it be
Rupposed that the pointera stanil as in the above engraving,
they then read 28,187 culiic feet. The figures are owitted
from the dial marked ‘ oxe,” becnuse they reépresent but
tenths of one cubic foot, and bence are unimportunt. Fiom
dial marked * 10,” we get 7; from the next, marked **lug,”
we get 8 ; from the next, marked *' 1,000,” we get the figure
1; from the next, marked * 10,000,” the figure 8; from the
next, marked ¢ 100,000,” the fignre 2

—_— - —

INSTRUCTIONS FOR SETTING THE METER.

In setting a meter in po#ition let it ba plumb, and properly secured to remain so. It should bo well
protected from frost.

If nscd in connection with 8 Steam holler, or under any otber conditiona where it is expused to a back
pressure of steam or hot water it must be protected by a chieck valve, placed between the outlet of the
meter and the vessel it supplies,

1t is absolutely necessary to blow out the supply pipe before setting a new meter. 50 that if there be
any accumulation of sand, grave], etc,, in it, the rame may be expelled, and thus prevented from entering the
meter. Avold using red lead In making Joints. It is liable to work into the moter and cause mnch annoy-
ance by ologging the piston.
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CROWN METER ILLUSTRATIONS.

Flg. 1.

Fig. 3 gives & view of the iuterior, with the cover (or top of

the Meter) thrown back.

The verticrl elinft projecting through the orifice in the
cover (or cylinder head) of the Meter, is the spinidio of the rolling
piston (Fig. 2), aud imparts motion to the arm, or lever, of the
intermediate gear, which is enclosed in the elliptical-shaped
case attached to the inside of Lhe cover. 'I'his cover (presenting
but a comparatively small surface to the water) is the only part

of the Meter not made of composition.

I'ig. 1 is a perspective view of the Mo-
ter, showing the index on the top. It is
thown here as when placed in position. The

proper threads at the inlet and outlet make

it easy of attachment to the snpply and dis-
charge pipes.
Fig. 2 is a view of the hard rubber piston (the only working

part of the Meter), with spindle for moving the leather com-

municating with the intermediate gear, as shown in Fig. 3.

We would suggest that the * Crown Meter Index” and directions for reading dials
(see opposite page), with METER RATES, be printed on back of water bills, and we will be

pleased to forward any Department an electrotype of the dial who may desire it.
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1. Perspective view of Metor complete.

2. Givea n view of the iuterior with cover tbrown back
8. Coverof meter.

4. Body or cylinder.

5. llend of body or cylinder.

6. Piston, with driving sbaft.
7. Counter co _...e, with dirl and hauds, and driving gear.
8. Counter, without dial.
9. Cap, with number plate thrown back, wbich contains the counter
10. Intermedinte train of gears for reducing the speed before connecting with conater.
11. A.—-Gear on intermediate shaft for connecting with counter as shown in fig. 10.
RB.—Intermodinte packing nnt of stufting-box.
C.—Jnm nnt for securing intermedinte to cover.
12. Dial or face.
13. Wheel aud pinion marked number 2in counter, fig. 8.

In ordering parts for conuter, order by numbers and letter as shown in view fig. R,

14. First pinion 1n counter.
15. Piston shaft complete.
16. Shalt with pinion nnd driving-arm markod number ! in intermediate ease, fig. 10.
In ordering parts for Intermeodiate, order by numbers and letter as shown in view fig. 10.
1. Number plate as shown tbrown back ou Cap in No. ‘&

‘I'be ounts shown on opposite pago represent the parta of & §-in. Crown Meter.

The numbers apply to any size meter.

In ordering parts of a Meter, however, it will be necessary to siate the Size

of the Meter and its Number:.
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DIRECTIONS FOR SETTING WATER METERS.

As used by rome of the lLargest Depariments.

Particular care must bo taken to set the meter in a clean and dry location, where tha Agent of the
Water Department can rench to read it at any time.

In houses whero the occupant is obliged to leave the meter locked up whileaway to his or her work,
then tho key to the cellar or apartment where the meter is s0 locked np must beleft with somc one on or
uear the premises and the Wuter Registrar mnst be notified where it may be found, or a duplicate key
must bo left at his office.

Thore must Lo n stop and waste cock betwesn the meter and the city service pipe, 8o arranged that the
wator will dmin from the neter and water pipes in the house ; this stop maut be cloned tighis when the
weather is cold, nud all faucets in the sink mnet he opened to admit air and ailow the pipes to emply.
Thesv fancots should remain vpen until such time as the water is turneil on again.

Water takems who usc meters should be carefal to observe if therd is any wnste of water, and if any
leak is found on tha pipe or faucets, it should bo repaired Immediately, n8 noy waste, however small it may
appenr whon moning, will look Iirge when found in the bill, and the Water Department Los no alternative
but to cliarge for the full amount, whether consumed or wasted.

It would be well for every one to learn to read his mecter, and know how much water he is using.

A SIMPLE WAY OF TESTING A METER.

We wonlil rccommend that a tank or other vessel holding say 80 gallons, be procured and placed on u
anitable scale, then allow sufficicnt water to paas through the meter to make one revolution of the lawest
direle on dial, which on ¥ inch is one cubia foot, and on sizes from § to 2 inches Lath inclisive, 10 enbic
feot. ani the larger aizes 100 cubic feet: the difference between the reading of meter and actual weight will
give the variation of meter.

By

TABLE

Showing the quantity of water registered by the different size Crown Meters

in one revolution of all the circles.

Number of Gallons caleulated at

Cublc Feet. .4%% gallons per foot
4 inch. 1 foot to 100,000.........cc00niiiiantnn wawaa e 748,000
§ ¢ 10 fect to 1,000,000........ RN W SR i 7,480,000
L %110 ©f 1,000,000................. - Fesaes 7,480,000 v
THN A, S0/ 3,000,000, ./canimmeiers ool Sele s s e e e v e B 7,450,000
R N0 1.000,000:% . . .. oe FEyRaanngye o solesoesses 7,480,000
3 100 10,000,000. .20 siekipsovsin: - oo s seeey veeessens 14,800,000
¢ ¢ 100 100,000.000.7% .. oy c e waniees oo %00 b b0 S fo g 748,000,000
6 ¢ 100 * 100,000, GO0 1 ve s TN ). = ool el o[ s oot o o ) 748,000,000
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THE GEM METER.

In view of the demand in many instances for an eflicient Water Meter of low price, wo would call
attention to tho Gem Meter which we are nmow making in sizes from 2 inches to 10 inches inclusive.
Fifteen years' actual service in different sections of the country is a practical demonstration of the stliciency
of the Gem Meter.

It is ACCURATE, DURABLE, SIMI'LE and COMPACT,

Fia. 1. Fic. 2,
Figure 1 is a perspective view of the Meter, showing the index bux on the top. Itis shown here as

when placed in position —tho water to enter at the bottom and pass np and out at the side. The proper
threads at the inlet and outlet make it easy of attachment to the supply and discharge pipes.

Figure 2 is a sectionsl view, showing the interior machinery. In the lower part of the cylinder will be
seen n propelier made of hardened rabber, with wings 8o nicely adjasted as to just clear the inuer walls of
the cylinder, and the awuutcrial being of about the specific gravily of water, will movo as the water moves.
Opposite the outlet will be seen the main wheel of the index-box. Each revolution of the propeller causes
the wheel to turm, which, being vonneotedt with other wheels suitably adjusted for the purpose, will
accurately register the number of cubic feet passed through.

Figure 3 shows a sectional view of the wing-piece containing the main wheels for moving the index-
bands, and will be renlily understood.

GEM METERS.

Slze, Wolght of Meter, Quantity of Water diecharged under 60 lbs. ressure
2 inch. 15 1bs, 32 cabic feet or 240 gallons s minute.
8 40 ¢ 720 ¥ 010 “
4« 80 1288« « 980 “
g 125 288 % 2,160
10« 100 800 ¢ 6000

No charge for boxing and shipping.

Connections for Sotting furnished without additional charge.
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THE “CROWN METER”

AB A

POSITIVE, DISPLACING PISTON, MEASURING DEVICE.

A Demonstration of the Displacing Action of the « Crown™ Piston Meler.
8Y LEWIS H. NASH, M. E.

‘I'lhe wotion of the ** Crown *' Meter Piston is only a modified form of a rocking piston movement, and it
can best: be studied by beginning with the aimple elementary motion, and then reasoning to the series of
rocking motions which go to mnke up one compjete revolution of the **Crown ” piston,

Fig. 2.

Let Fig. 1 reprcsent the section of a swinging piston device, and for convenience we will call the depth
oneinch. Let B be the piston, free to move around a stud P as a center, and lot the surface / y” be a por-
tion of a cylinder of which P is the centér ; let € be a projection of the case, muking centact with tbe faces
(7. It will now be seen that if the piston rotatea from I to D, it must of necessity displace a hody of
water from space J, shown Ly tbe line (H I P), while, on the other side, apace A" mnst receive n body of
water equal to ( f O P).

This, therefore, is, without doubt, a displaccment meter, and it only remains to be shown that the
uiotion of the * Crown " piston is only a series of such rocking movcinents.

Now, referring to Fig. 2 we have a body made up of a aeries of sauch segmental pxstonu capable of
rotating about a series of points, P, P, P, &c.

Let () be the ceuter of the piston (3), and ¢ thecenter of the enclosing cylinder.

. T'hen it a complete revolution of B around the Points P,, Py, &c., of the ¢ylinder, back to its original
position, tho eentcr d of piston B will travel approximately in a circular psth around ¢ (but reslly in &
garies of ares a b,)

‘I'he line (I’; ) shows a radial line of piston B. (P . II) shows the position this radisl line will take
when the piston has rocked on o Point (P’,), and (P 4 I) represents the position assumed by the radial line
when the pigton has rocked on to Point P,.

The piston now rocks nround P ;, making the snme movement with regard to P . that it made with
regard to P 4 and P , and so on through a scrice of rocking motions.

In the movement we are considering, fcom P, to P 5, the spaces J, J,J, &c., have free communication
with each other, aud hence, for this movement, act ny one sisgle space ; the same being true of spaces
K K K, &c.

Hence, in the rocking movement from P, to P’ ;, the radial line will describe the surface (P 4 II I), and
the voluine dischargei will be equal to the area of (P 4 H I) multiplied by the height of the piston, which
we have taken at unity for situplicity.




NATIONAL METER COMPANY. 16

Taero baiag 5 sach points, in & complete revolution of the piston wo have for_the discharge in one
revolution of B—

(1) v,;n((uh X (s m)
2

From the similar triangles (@ b Py) and (H I P,4), we have :

HI a b ::PyH: Pya;

and
(2.) (ad) X (P, H)
Hl=—x—
(Pgya):
hut—
(3.) (ad)+.-2 ain. 4 (ach) % (ch).

Substituting the valne of equation (3) in equation (2), we have:

(4.) 2 (sin. ¢ acd) 3¢ (P o A) X (ch)

Substituting the value of 111 in equation (1), we have :

(6.) Ve ((win. § @eh) X (I, H) 7 X (ch))
\ (P ;a) .

Bot io this oase n==8, and a c b=} of the circumference of n circle, an
Sin. § (a ¢ 8)a= 8in. (224)0==.3826R,

Hence for this cnse,

(8.) Y =-3.06144 ((P 2 H) 2 X (ch)
(P ya.)

‘This fignre (Fig. 2) repranents the exact motion of the first ** Crown " Meter ever made by the National
Meter Company, and wbich tbey now have in their possession.

Fig. 3 reprcsents the **Crown " piston nx now made by the
company. [t differs from Fig. 2 in that it hax 16 bearing
points instead of 8.

The radial line (P ¢ P ;) docs not pass through the contor
of the piuston, but an equal line, P4 H, pasaing through the
center «¢ will have the same movement, nnd the space prased
over by it will be the sameas that passed aver by I’ P .

We lind that in rocking from P, to P, the space by P, Il
will be the space IT I P, as before, but iu this cise n-—16, and
acb= % of a circamference, hence :

sin. § (a o d)=wsin. (11})0=19509.
Sabstituting these values in equation (5,)
V=38.12144 ((P, XH 2(cb))
N (P,a), /

and this multiplied by the height of the piston A.
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(1) v.=3.12144( (P, HY)X(c ) )
(P ® a), A,

which is the general formula for nll Metern like that shown in Fig. 3.

It will he scen that the more bearing points we have, the nearer does the value of our numeral
co-efficient approach to the vnlne of J/=38.1416, and when the center of the piston travels in a circle, our
co.efficient wonld be 17, and the formula wounld become

IT (¢ )X(P ,H)

V= = OT,
(P, a)

2 JI(cd)X(P 4 H)

v &

2 (P 4 a);

v

but 2 (P 4 a) is the diameter of the rolling circle of the piston, and 2 /7 (c d) is the circumference of the circle

passed over by the center of the piaton, or in other words, the distance trmveled by the center of the piston;
hence, the general formuta for any ** Crown ™ Meter of any number of bearing points would be

(8.) (Itadial line) *X(Distance trvelod by center of piston)
Ve 42

(Din;. of rolling circle of piston.)

APPLICATION.

To test the formula, Meters in stook were taken off the sholves and nccurately measured, and the
calculated delivers compared with the record of the test, with the following rcsults:

The dimensions of a half-inch ** Crown " Meter are as follows :

P, I1=3.82 dcwma 245
Pya=1.78 B 149
Substituting in formula (7.)
Va=$).34 cubic inchbes.
by actual test :
Ve=9.40.

THE 3-4 CROWN METER.

Py Het.72 a c=Jy
P,am=2p h=2.

Clculated delivery ....ove e veriniaennenenerearneeeeenees B B 17.628
Dy actual teat........ o0t Na A 000 & BET R 6, PSR Dot O PR, 17.64

Which is as closo a8 calculations for a 1'lunger Meter will agree.
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DESCRIPTION OF DRAWINGS ILLUSTRATING

AGTION OF PISTON AND VALVES IN GROWN METER.

Three sections aro shown in the drawinge—a vertical section, showing the water passages in the meter,
the cnso and the piston, and two sections, showing the water pnssngeﬁ-in the upper and lower heads. The
directions of flow are indicated by arrows, and it will be seen that there are two separate pairs of valves in
action all the time—namely, an inlet and an outlet valve acting through passages in the upper head (a section
of which is shown at A B), and an inlet and nn outlet valve acting through pnasagea in the lower head. Thus
there are always three or four inlet and three or four outlet passages open through the upper hend, and three
or four inlet and three or four outlet passages open through the lower bead—shown in sectionsat O D. The
combined area of the inlet ports, open at the same time, in the §-in. Crown Meter is more than equnl to the
capacity of a f-in. pipe. The valve is simply a D valve such as is 1n usein plunger meters ; is round in foru
from a necessity of its motion, and alides around from port to port, openingand closing one atter another in
succession. ‘The meter acts upon the positive piston principle, and is similar in nction to a plunger meter,
hoving seven or eight pistons in which tbreo are receiving and three are discharging water at the same time.
‘The Crown Meter, however, bas no such comptication of parts as the lntter device would require. One piston
answers for ecven and also forms a valve for each. Hence there is only one working part.

'I'he ports and passages nre numerous but not complicated. They are arrunged symmetrically~ each pas-
sngo leading directly from its port to the cylinder apace, the ssme as the ports and cylinder spaces are
connocted in plunger metora.

The two exoss soctiona show the position of the valves and the piston. The porta and cylinder spaces ure
numbered—Nos. 1, 2, 3 and 8 being inlet ports connecting with cylinder spaces 1, 2, 3 and 8, and Noe. 4, 5, 6
and 7 outlet ports connecting with cylinder spaces 4, 5, 6 and 7. Fitting the cylinder perfoctly the piston
completely separates the inlet from the outlet ports, Ao that no water can pasa the piston without moving it.

Tho driving area of the piston being equal to its cross section thereis great poweravailahble in driving it ahead.
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TESTS OF ACCURACY AND DURABILITY.

Derarruext or PusLio Wongs, Cuigr-Evoixzer's Orrice, City Halrg,
New Yonrx, February 27, 1879.

O. W. BIRDSALL, By)., Fira Assistant Enginees in Charge of Bureau.

Dxar Sm: In accordance with your instructions, I yesterday testod the 4.in. Rotary Piston *‘Crown '’
Meter (No. 2915). pregsented by Mr. J. C. Kelley, President of the Nationsl Meter Company, nnd append the
following statement :

Dunariox or TesT. PRESSURE.
Invrs. Frxr Reoimstenry,. | Fexr Nus. D18CHARGE.
BOURS,'| MINTTES. HALN. BAOK. |
= ' 28 TRl Ea oy CRTELEI Dl Pl 5 TR oD DR Boc 33 ahaus
127 102 100 25 [} Foll.
178 bl 50 25 b1 o
) 228 60.56 50 25 b &
381 152.6 150 a5 5 “
! 391 | 10 10 25 25 [ 18
392 7% gallons in 20 minutes . .. .., ViR dwsee L e e 1-16
........... 1 0, 7 - = s I Yo ot s oy sl o 1] 1-32
............. 1 4 14 ds s | 1.50
P TEUTARAA=IY, LAY 4 29 " | 1-100
Respectfully, JOYIN E. McKAY, Assmmrant EXOINERER.

Deranrassnt or Posric Works, Cier-EsciNegen's Orrice, City Harr,
Nxw Yomg, April 24, 1879.

G. W. BIRDSALL, Eq., Fust Assistant Engineer in Charge.of Bureau.

Dess Sin: In accordaunce with your directions, on March 14th I had the National Meter Company's §-in.
Rotary Piston ¢ Crown" Metcr (No. 2015) connected with the water-main at the pipe yard, for the pnrpose
of testing the meter iu regard to durability. Wlhen the meter was started runnivg on March 14th, the index
stood at 760 cubit feet, and it was allowed to run continnously until the 23d of April, when {he water was
shut off it. The index then stood at 161,782, having run 100,972 cubic feet. The meter was then connectedd
with the tank for the purpnse of testing it with regard to accaracy of measurement. Annexed ig a statement
of the different tests that were made:

Dugrarzos or Test PRESSURE.

IxpEX. Frer Remsteeep. | Feer RRus. Discnarae,
HOURS.| MINUTES. MAIN, ALK,
foadsi[ivhsd Vaaaa 101,744 bk R e R (T s e s
...... 59 101,846 102 100 27 5 Full
gasai 42 101,896.5 50.5 50 27 5 ,
...... 20 101,947 §0.6 50 28 5 "

1 43 101,977.6 | 80.6 , 30 28 28 1-8
The pressure on the following was 29 1bs. :

...... *20 7.28; gallons in 20N N1 (68 ST R e iote o o oo e e - 611 - 7 Hlo P & biwiaa s binon 1-16
...... * g 1 L ¢ u“ 332
______ *13 | ] " 13 L rd B TR I U L A TP P 5 S Y S U 1-60
...... *20 1 g 26 B s, O 0P I AT .6 B i OO oo 8 SR 1-100

[*Tests made o ascortaln how small a sireamn the meter would register.]

After the ntove teats were made, the meter was disconnected and taken apart, and upon examination
of the different parta carcfully, no signs of wear could be discovered, bnt they appeared in as good condition

as when first started.

Respect{nlly, JONN E. McKAY, Asusrtant Exomexk.

Janvary 1, 1887, New York kas in service 7,731 Meters.
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FACTS ABOUT THE £€ROWN "METER.

Jest of d-fnch * Clrown” Meter, No. 2,9€2, for .Accuracy, ai [Fyovidence (R. I) Water Works,
July 17, 18790

oI SRRSO NI et ik Size oF PERCENTAGK Cusic GALLONE
‘( unto, Feer Rux.| Touxps Rox. OUTLET. Monr.on Less |[Frer Rux.| Rwx.
|_ - df—- — [
10 635 ¥ inch 4 1.9
10 631 b LSS
| 5 _ $15.5 Lo v 1.3
f 10 631 e 1.8
]. DI + 4.0
,‘ 30 033.5 FYS 1.7
\
I

* Opened nnl shu® 100 times while rubning last 10 fect, Set ut
Ilope 8tation, outlet § inch.

‘ : TJuly 24, 1879, reading. ......oeevvnnn... .... 000,165 ft.
Och 16, 1878, %% .. iiiiiiinennneanns 114,208 * | 114,158 = 535,000

) 5 326.6
i
|

! DISCONNECTED TO TEST FOR ACCURACY.

1 7 e el el - SiZE o¥ PERCENTAGE,
| ' Cunic ¥reET RUN, ‘ Pouxps Rux. o i Minibn T
" A
I { 10 . 641.5 § inch J k2.9
I 10 035 % 4 1 1.9

: 5 317 1w 1.8

2 120 A« ! 1.3 ;

- 2 133 T ¢ 6.4 |
[ I *10 634.5 § ¢ 1.0

/ | * Opened and shut 100 times while running last 10 feet. Reaet
at Hope Station. |
|

| | October 30, 1879, reading .. ....covceccuennns 114,334 ft. |
f | Juve 23, 1880, e e ) S A S b 233,081 ** 118,607 8N, 227.5
| -1 i | 983,825 |[1,740,187.5
DISCONNECTED TO TEST FOR ACCURACY. |
| - ) . ' Si1z2e oy PERCENTAGE, '
.’ Cosic Frrr Run. Pouxnr Rux. [ et UL B
| - ‘ |
’ 10 G44 3 inch 3.3
10 0637 R | 3.2
. 5 . 319 1w L 2.4 |
- 2 127.5 RS L 2.3
2 137.5 N ¢ 0.4 .
*0 | 641 | D 2.9
* Opened—nnd shut 100 times “wgile—r_unniﬂg—ﬂ;a_t 10 feet. |
At the completion of the durability test, the meter was found
to register about 70 per cent on a 'y inch outlet. .

BoArD or WATER CoxuMissioNERS, CiTy HaLL,
P’roviDENCE, IR. 1., October 27, 1880. }

Mr. Joux C. KELLEY,}resident National Meter Compuny.

| DEARSIR: Dlease send us twenty-five §-inch, five i-inch, and one l-inch *'Crown"” Water Meters as

aoon as possible.

Very respectfully,
CLINTON D. SELLEY, Secretary.

Jan'y 1, 1887, Providence has in service 3,226 * Crown" Meters.
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TEHESTS IINJ
BosTON, MASS, CHARLESTOWN DISTRICT.

Test of ) inch *“ Crown” Meter, No. 3,273, Sor Accuracy, at Mystic Water Works,
March 1, 1880.

TiMye. 03 7
WaTen 81z or WATRR Warer Brce's SasauEy
7 o 3 D2LIveRED. REGISTERED. i

PR2RSURE. A | s, | Secs. QurLsT. |

45 1bs. 00 09 35 Inch. 20 Feel. 20 Afy Feet.

46 I3 m ll 55 Yy 20 . 20 M .

463 ¢ 00 16 20 . 20 20 pf

47« 0 32 2 2 ¢ 0 “ 20 g ¢

48 01 87 30 M 20 ¢ 20 X

47 ¢ 07 34 0 | .I‘ . 20 ¢ )9] T

Test of zame Meter, same Runs, with Open Nozzle.

Trae.

Water = Swize oF Watrr Warer Orex N
PRESSURK. Hrs. | Mins, | Secs. (O UTLET. Dervenen. REGISTERED. ERC
45 lbs. @ 09 30 Inch. 20 Feet. 20 &f Feet.

15 w 1l 0 é ot 20 2 A%

;5 s (170) 16 Og o8 gg . «;;?ﬁ?{g o

46 ¢ (i} 31 1 3 0" «“ ) o

a6 o 01 36 30 o 20 « 20 ) o

1464 07 338 30 e 20 19 Jiy [

Rou of 1,861 feet in 8 hours, 45 minutes; water delivesed on test 20 feet, registered 20 1f; feet.

Run of 1,135 fcet in 7 huurs, 28 minutes; water delivered on test 20 feet, registered 20 Af; feet.
T. CHARLES H. BIGELOV,
l-rnns-r.

: Superintendent Mystic Water Works.

Boston, January, 1887, has in service 1,585 ¢ Crown ™ Meters.

TEST OF THE QUANTITY OF WATER
RUN THROUGH #/2-IN. CROWN METER, NO. 44,669,
ON MARCH 14, 1887,

Sz oy . No. or Nou. oF No.or Cuuic Frer 5
OresisGs. Pouxpa Come Feer. | ree MINUTE. liue. Parssure.
Fuall. 876 14 l| L) 5 minutes. | 40 Lbs,
Inch. 711 1.4 2.3 5 i 40 ¢
G 564 9 1.8 5 # ‘ 40 ¢
“ 287 4.6 A 5 4
P A 1743 2.3 % 5w 42y -
POY 77 1 : 5 o« 43] «
. 30 ) 1 5 . 44 a“
;:: m 5 ‘:30 L I € 44 .
% 24 it o 5

‘I'his test was made at our manufactory through s 2-inch pipe reduced to §-inch, and the waler weighed,
The first test, or full stream, wos with the 1-inch pipe full open ; the 4-inch, and other following tests, were
mnde by placing a 3-inch, and other size reducers, on the end of the outlet pipes.
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OFFICIAL RECORD OF CROWN METER, 9722,
Set at Works of Roxbury Gas Light CO., Boston, Mass.,

Taken from the Books in the Water Department, Boston, Mass.

Cubio Feet. Cub{c Feet,
October 23,  1882.........cccvvrveneinnenn. 0 Set February 17, 1885...........cccvviun. .. 636,837
= 2OMRNRSE Sl T L SR 3,432 March 18" -1 =5 SIS g U A R 660, 695
November 25,  ............c.ceiiiunin.n. 55,421 AP AP o w2 oo Y .....684,828
Deeember19,  ......................... SOCEUNMISNITyTE ST TS i e % oo L R k.t 708,386
January 22, 1883................1....... 142,619 | SupmalGr T | e eewl e e 738,305
KaHrTuary, 287 S o T, e 203,217 July 20, - el TR RSN 778,452
AFRFChNTE, = &, ol RS e L 229,153 h Auguat 28, © e 831,522
APTIZINT | Bl et e e A e Ta e o e s ol 287,44 September 18, .. ... ... ...iiiaie.- 857,012
MEVI2T 00 = ke e 337,081 | October1f,  .....ceeeeiiieiiniann 891,978
Jamei2 10 T e S rorore o o e 381,260 | November 19,  .......cit ceiniiiinnens 929,513
A Dl N e Bt e s 381,420 December 16,  .......coeiueeen ... .....903,801
August 22, Sem00GdE 8 e Gon ) SEATS 381,420 | Junuary 15, 1886...:.................. 1,001, 660
September 21, "5 ki gut vl e 381,420 BebIUars Rommm | i SN i e 2 1,039,811
Octobeg IT, . . L. Lk il et i e e 388,417 Oy L e et o 1,070,318
November 26, L O 200/3BT="I S A'prilly, = R N e e 1,103,066
JO X0 o e (o) R i ) s s s SR 412,176 May 18, R o coonag PR < 4 1,154,712
January 26, T e 423,473 B CER R o ooaahohaaddods & 1,176,918
X e e A R 435,368 | July 6,  eeeririiiiiinininianns 1,214,916
B R e o . s 443.888 | August19, ... ...........ol.l 1,240,954
AT LE30 SR o O e B S Y 458,044 | September 6,  ................. .....1,251,141
D Eroihm na S R Ry = s s e L b 472,095 October 5, = i...iiiieeiieceannnns 1,267,089
Uunel28MN B R TR 485,299 November 5, .. otll i s 1,299,231
] vadlSR N e R o an 4 501,680 December 4, ... .. ..., 1,329,245
September 1, ... ... ... ............... 517,667 January 7, YL it 15 2 s estacs A oo 1,364,307
gt PLN Al e A Mot S RS 530,876 February 5, e L I BN T (kR
November, 3. e, L e e 544,612 Marchni e a4 Aot o, S e ...1,420,641
Pecombiortln su.b g N L N T 669,660 T i RO ) o
el TR N e X . S BISE02 | per amatin AR R RS2t

Bosroy, dass., March 19, 1887,
Horack T. Rockwert, Exq., Chairman Boston Water Board.

Daar Smr: Will you have the kindness to inform us whetlier the accompanying memorandnm of
readings of }.in. Crown Meter, No. 9722, as shown by tho books of the Water Department-—the same aggre-
gating 1,420,641 cubic feet—is correct? By so doing you will oblige

Youra truly,
CHAS, H. BALDWIN, Representative of Nat. Meter Co., New York.

Oryvice Bostoy WaTeEr BoaRrp,
Bostox, March 19, 1887.
Mze. O. H. BaLpwrx.

Dear Str: In reply to your note of this date, I have to reply that the record of the Departuent shows

the result named. Yours truly,
H. T. ROCKWELL, Chsairwman.

Orrice RoxuuRy Gas Licat CoxpaNy, 39 DuvLExY STREET,
Bosrox, Mass., March 11, 1887.

This is to eertify that }-inch Crowx MeTER, No. 9722, set at the works of this Company in October, 1882,
by the Water Department of thig City, has given us no trouble from any caus¢, and has never cost us one
cont for repairs. It has never been removed from its original position until the present week, when it was
taken out for testing at the request of Mr. Charles H. Baldwin, representative of the Natioxar M=rER
Coupaxy of Nzw Yors.

It has registered during its service 1,420,641 cubie feet, or 10,654,807 gallons.
T. J. PISHON, Supt.

The above Crown Meter, No. 9722, was tested by weight in 3arch, 1887, on streams up to and including

¢ inch, with a variation of fess than 82%7. This meter can ho placed in as good condition as at first at a cost
not to exceed $3.00
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THE NUMBER OF CROWN METERS THAT HAVE REGISTERED 100,000. CUBIC FEET, AND OVER,
AT THE COCHITUATE AND MYSTIC DEPARTMENTS OF THIE BOSTON., MASS,, WATER
WORKS, MARCII, 1887.

100,000 200,000 300,000 100,000 200,000 600,000 700,000 800,000 940,000 1,000.000 | 1,600,000 | 2,000,000 | * One ( inch
M

Sizg Crown otor,
to to to to to to to to to to to to No. 9722, reg-

or istered from
200,000 400,000 400,000 500,000 600,000 700,000 £00,000 300,000 1,090,000 1,300,000 2,000,000 | 2,500,000 October, 1882,

Mertenn until March,

Cubic Feet. Cubic Feot. (:nubio Feut, Cubic Feet, Cubic Feet. Cubic Feet. Cubic Feet. Cubic Feet. Cubic Feet. Cubio Feet. Cabic Faet. Caubio Fect. 1887, 1,420,641
cabic feet, or
10,654,907 gal-

4 or puinch.] 248 10 10 16 7 J 4 2 Yone
- L Kb} 15 9 1 3 1 1—One inch
' _ . Meter3,515,053
28 18 14 1 i 9 5 S 2 3 2 i cubie feqt,

100,000 500,000 1.000,000 1,500,000 1,000,000 & 2,000,000 @ 2,000.000 2,500,000 @ 3,000,600 3,000,000 5,000,000 A 6,000,000 7.000.000
te to to to to to to to to to to lo to

510,000 1,000,000 @ 1,500,000 2,000.000 A 2,000,000 2,500,000 3,000,000 | 3,000,000 | 3,503,000 4,000,000 6,000,000 7.000.000 &.000,000

Cnlic Peet. Cubic Feet. Cubic Feet. Cubic Feet. Cubic Foet. Culiic Feet. Cuhic Feet. Cubic l'eet./Cabio Feet, Cubic Feet. Cubic Feet, Cubic Fest, Cubiec Feet.

PRRT 14 2 3 1 ' 3 1

& 13 4 2 i | 1 1 1

3 9 3 3 3 1 1 1 1
+« " 2 4 4 4 1 1 1

6 | 1 2

701 Crown Metere that have registered over 100,000 to 8,000,0) cubic feet from January, 1881, to March, 1887--6 rveers.

* The }.inch Crown _Meter. No. 9722, which has regislered 10,654,807 gallona in 52 months, i8 on exhibition at the Oflice of the National Meter
Company. the Company presenting the Gas Company s new meter for it
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TESTINTOINIATILS.

DzrarTugNT o PunLic Wonss, ?
CamEr-ExoINzen's Orrics,
New Youx, Aogust 12, 1886. 5

Narttonar, MeTER CodPaxY.

GextieMEN: Having for the past six years used the Crown Meter anid thoronghly tested same dbefore
recommendiog its use by the City of New York, I hereby testify, that it hasalways given satisfaction,nnd
has been the meens of educating the consumers in the economical use of water. 7,6(¢) now in use in the
City of New York. Respectfally yours,

G. W. BIRDSALL, Cbief-Engineer, Croton Aqt.

January, 1887, New York has tn seruvwe 7,728 “ Crown” Aelers.

DeragrvesT or Pontic WoRks,
Crry lixoineer's Orrpick, Crry Hats,,
Provipexes, R. 1, Apnl 13, 1883.

Jomn C. Keirxy, luq., Prendent Nuetionol Meler Company. New York.

Drar Sin: In replyto yours of the 7th inst. I would say, I tried to write something for the ** Crown™
Meterin my annusl report, but concluded that tho figures showing its coutinued nse and the small number
of repairs were more of a recommendation than conld be properly expressed in writing.

Yours truly,
SAMUEL M. GRAY, City Engineer.

We have sold and delivered to the City of Providence 1,183 * Crewn™ Melers.

Crty Exaisgen’s Orrice, Crry Harng.,
Provipence, R. 1., Mareh 17, 1887.

Jonxs C. KzuneY, Eaq., Presidow National Meder Company, New York.
Dxar Sin: In reply to yonr favor I have to say, that I eonrider yonr meter, the CROWYX, th¢ BEST IN

THE MARKET. Onr long-continved use of it confirms my good opinion of the meter.
Yours respect{ully,
SAMUEL M. GRAY, City Engineer.

BMarch 1, 1887, Providence has in service 3,381 “Crawn” Jdlelers.

PaiLapzirnza WareR Deparryext
Puit.apeLraia, August 25, 1886,

Mn. Jony C. KutLey, Prendent Nubional Meter Company.
Sir: Yours of the 19th requesting endorsement of Grown Meter, etc., is received.
Philadelphia hns 20 Crown moters in use. They have given genernl satisfaction for accurncy, and will
ruu well under light or heavy pressure.
Under a light pressure consnmers complain that they obstract the flow, but thisoljectionapplies to all
meters, that have been used by this departmeut. Rerpeetfully,
JOIIN L. OGDEN, Chief-Eng.

Lowetr, WaTeR Wongs, SUPBRINTENDENT'S Orvick, Uity Haw,
Lowrit, Mass,, Maich 16, 1887.

Jomx C. Keviey, Edq., President National Heler Cimpary.

Dean 8Sik: Yours of the 12th ipst. is at hand, and in answer I huavo to suny that wo bLave 106
Crown Meters in nse here Jununry 1, 1887, of the following sizew: 67 }.inch, 4 §-inch, 32 l-inch,
2 2.inch, and 1 4 inch. Our first Crown Meter wns Ret, March 27, 1882, and hes run np to March
3, 1887, 148,500 cubic feet of water without any perceptible wear, and the only repairs which have
over been needed to any Crown Meter (except several cases of freezing) was a mew piston to tho
4-inch moter, which broke on acconnt of not hiving a fish trap counectedd with it, and I think we
have no Crown Dleter running to-day, but what i« rewistering as accnrate as when it wax first set.

s vegards the cost of sctting meters, it depends largely on tho placs and position, but 1 think there is
no moter thut can be set any cheaper thun the Crown, Yours truly,

H. G. HOLDEN, Supt.

January 1, 1887, Lowell has in servive 196 “Crown ™ Metix.
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~ Joux C. Keviey, Preadent National Meter Company, New York.
, Pawrnexer Waten Wonxs,
y Pawrvoxzr, R, L, June 10, 1881. *

Dzaa Sir ; Our experience with the ¢ Crown * Meter has been perfectly satiafactory.

We believe it to be one ¢f th: best meters in use.  We find it to cost less for rapairs in case of frost than
any wo are acquainted with, and I am fully convinced that the ¢nly true way to sell water is by meter. My
experience is that when I became connected with onr Water Waorks, April 2, 1874, we were pumping 700,000
| gallons of wuter por day, and wero reeciving a revenuce of $15000 per year, with 8814 services and 317 meters.

" Now we have 2,200 servicer, and over §,200 meters—yet we arc not pumping 1,000,000 gnllons daily and ure
in receipt of from £10,009 to $45,000 revenue. ‘I'his proves to my mind that the nse of meters prevents the

‘excessive wante of witer and increases the rcvennas to the extent that would warrunt the furnishing of meters

tothe consumers at the expenie of the town ur city, for futntly prurposes, as we do hera.

.| Very renpactfully yours,
p EDWIN DARLING, Superinte ndent.

Pawtuclker has in service 798 “Crown " Meters.

Fawtvcrer Water Works. Cosamssioner's Orrice,
Pawrocker, R. 1., Augost 9, 1886,
Natroya1, Meren CoMPANY.

GesrrEMEN : The Crown Meters used In connection with the P’awtucket Water Works are giving the
best satisfaction of any kind we lLave tried on the Works.

They were first introduced In 1879, with other style of meters.

Woe have now about 1,700 in use, and are adding no other kind.

'The sost of keeping 11 repalr i¥ in fivor of the Crown every time, nnd we are buying no others.

Yours with respect,
EDWIN DARLING, Supt.

January, 1587, Pawliuckel has in service 1,716 “Crewn” Meters.

Orrick. or TBE \VaTUurPra WaTtes Boaup,
FaiL River, Mass., February 20, 1853. t’

Joutn C. Kvirwy, Brq., Fresident, 61 CAemilers Stiest. New York,

Desn Sin : Yours of yesterduny, asking now I like the ** Crown * Meter, is at hand, and it gives meo pleasure
to sny that 1 Jike it no well that 1 kave adopted it for genersl nre, and nm taking out all our other wmeters as
fast as possihle, and replacing them with tlie * Crown.” Serd me 25 A-inch “Crown,” with couplings, the
firt of next month, to commence the season witly,

Veory Lruly yours,
A. R. MARTINE, Eng. and Sapt.
Fall Rvver has wn sarvice J08 © Craen’ Meters.,

Orrice or Waturra \VaTBR Boazn,
Farn River, Mas«., Auguer 9, 1856.
Joux C, Krreey, Eaq., Praidrwt Nationol Meter Cumpany, New York.

Deag Sin - Yours of the 6th ipst., asking how we like the Crown Meter, is ut hand. It gives me pleasure
to aay we like it better than any other meter wo have had anything to do with. We have in use fiveother
kinds, which we hail hefore we commencrd wiing the (‘'rown Meter six yearaago. Of the {wenty-six hundred
snd geventy-five (2.675) weters that we have in use to-day, thirtcen huudred and sixty-seven (1,867) sre of
the Crown pattorn,

This is the only meter that we now allow so be. put in,

Tii0 cost of its maintenance i very small, und it is the most accurate meter on lnrgo and emull streams
that we have in use. We have replaced uinety:two (92) meters of uther kinda with Crown Meters since the
first of the year, and expect to replace a good many niore before the year is ended.

Very respectfully,
PATRICK KIERAN, Supt. Fall River Water Wurks.

January, 1857, Fall River has tn service 1,894 * Crown” Melerx.
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Exrcorrnvy Boanp oy THE CiTy oF HRocuestin,
Rocuestes, N. X., May 18, 1880,
Jony C. Kevvey, Euq., President National Meler Company.

Dear S1r ; Wo now have in use in this city in connection with our Waler Worka quite a number of your
+Cruwn " Meters, and they are fast becoming a favorite with us. They register with great accuracy both
large and smnll streams, snd in an cxperienoe of many months none of them has required rapairs. 8o far as
eur experience extends, I think the *“Crown " Meter has no suporior. Please send ux six §-inch and three
4-inch * Crown " Meters at your earliest cenvenience.

Yours,
J. NELSON TUBBS, Chief-Eugincer.

Exvecurive Boarp or THE CrrY oF RocazeTen, %
Rocaesren, N, Y., Out, 10, 1881,

Jonv C. KerrEy, Faq., President National Mcter Company.

Dxar 8i8: In Februnry, 1879, this Depariment ordered one of your “Crown" Meters for trial. This
meter was put in actus] servico and its operations pleased the Department :0 well that we havo continued 1o
orderand set them ever since.

Our orders for the varions sizes now amouut to 222. They havo given very excellent satisfuction. We
find them socurate in their registration, and very durable, requiring few repairs. The amount paid for re-
pairs on all the **Crown ** Meters so far used by us has been $21.60, nnd most of these repairs became nec-
essary by reason of being set in cxposed situations where they were frozen up.  We think very highly of the
“‘Crown '’ Meter, and expect to continue to be large purchasers of these moters.

Respectfully yours,
J. NELSON TUBBS, Chief-Engineer Water Works.
Kochesler has tn gervice 587 “Cronm ™ Melers,

Execurrve Boarp, Hiomway, Fine axp Wartrr CommimsioNEnrs’ Ormice, City Havg,
RoCursTes, NEw Yorx, Decomber 2, 185¢. }
NatioNaL MxrEn Coxpaxy.
Gextreyes : Tho Water Dopurtmont of this City commenced using your Crown Mcters in 1879. They
have now in use between 800 and 900. They havo given us oxcellent satisfaotion. They binve proved moro

durable under tho conditions in which they are used hero than any others which wo have tested, and have

oost much less for rcpairs. In accuracy of registration they havo slso proved cntirely sutisfactory.
Respectfully yours,
J. NELSOX TUBBS, Chief Engincer Water Works.

January, 1887, Rochesler has in service 842  Crown " Melers.

Orrice or Corning Warzn Wonks, }
Coaxing, N, Y., May 22, 1880,
NaTrosar Meten Coxraxy,

GexTLEMEN: You may forwnrd tu ue one l-inch and one 3-inch ‘' Crown " Meters.

We have jnst completed a Reries of experimenis with tho §-incb *“Crown " Meter, No. 3,300, sent us
March 22, 1880, and find the snine to register accurately on streams running through oyifices g\, , o% . +s and
18, incbes in diameter, tho discs used bearing the stamp of the Brown & Sharpe Manufacturing Co. of
Providence, R. I.

Othertcsts were also made, and ull found entircly satisfactory.

H.C. HEERMANS, Supt.

CorvtNG WaTeR WoORES, }
Hernxaxs & Lawaesce, Proprietors,
Cosxixa, N. Y., February 16, 1887,
NaTioNaL METER COoMPANTY.

GexTe: We still like the ** Crown " Meter the best of auy meter we have tried. We lavo used the
Crown, Empire, Gem, Worthingion, Union, Rotary, Bnll & Fitz, Thomson. We bave 31 meters in use, of
which 26 aro Crowns,

Yours, etc..
HEERMANS & LAWRENCE,
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@rder for 1,000 Melers:

CITY or NrwroN, WaTen DEPARTMEXT,
West Nxwrox, Many,, August 9, 1886,

THR Natioxar Merer CoMpany, 262 Broaduony, New Yeork Cuy.

Gestresex : I am instructed by onr Water Board to send you an order for one towsond half-inch
com position Crown Water Meteraand connectionstherefor., We wish the meters to be shipped to ns na
follows : 125in August; 125 in September ; 125 in October; 125 in November; 125 in December, and tbe
balance of the order, 375, in January, 18¢7.

Very traly,
ALBERT S. GLOVER, Clerk Newton Water Board.

Kaxsas CrTy, Mo., February 21, 1833,
NatiovNar Meres CoMpaxy.

GesTreven: Yours of the 14th inst. at hand, inquiring how we like the *‘Crown™ Metere. In reply
would say, that wo begun using them nearly a year ago, and from that time have seta large number ot the
various sizes, every oneof which has worked perfectly. Previous tothis, we tried almost every kind of meter
that came to ournotice, but nono of them worked to our satisfaction, many breaking under our extreme pres-
sore, and others sticking and requiring considerablo repairs. Have had no trcuble wbutover with tbe
**Crown,” ond no rvpnirs, and believe it is all that you claim forit. We are buying no others.

Yours respectfully,
NATIONAL WATER WORKS Co.,
by Frev Wixna, Cashier.

Oryice or Tuz Natioval. Waren Wongs Codravy,
Raxsas Ciry, Mo., August 16, 1886. *

Joax C. Keuker, Esa., Prendent Nalisnol Meter Company, New Yurk.

DEsr Sir: In reply to your favor of the 7th inst, 1 beg to say, that wo have been using meters of various
kinds forsomo years and are incrensing tbo number rapidly, and as n matter of course have fclt interested
in investigating tho mcritd of tho various meterx nscd.

Bo far as our investigation has been mado wo incline to the Crown, as tho simplest, cheapest, and tho
least likeiy to give us abnoyance. We have not kept up closely enough with the comparative eost of repnira,
but in a general way our meter man iy satistled that the Crown ruits our purpose best, all things considered
and we cxpect to continue their use in preference toany other now known to us.

NATIONAL WATER WORKS COMPANY,
B. F. JoyEs, Supt.
January, 1887, Kunsas City, has in service 318 * Crown’ Meters.

Tar St. Josgeu Waren Coxeasy, 105 North Third St.,
St. Josery, Mo., August 23, 1886. %

Natroxar Mzrer Couraxy, No. 262 Droodway, N. T.

GentreMEn: llerewith find oxchinnge in payment of enclosed voucher, which you will please receipt and
return to me.

Referring to your favor of the 7th inst. in which you ask me to submit to you, in writing, my opinion of
the merits of the Crown Water Mctcr, said opinion being bssed upon actunl experience. [ have to say in
March, 1883, Itried my first Crown Meter, nud o well was [ pleasc:i that I replaced the Worthington Meters
tbot I bad in use with the Crown. Sinco making the chango I bave used (rown meters ¢xclusively. The
Worthington I found expensive, both becauae it lid not registernll the wuter consumed but also becouso of
the repairs I found nocessary to bo made. I havo also tricd tho *Undino Union" and * Worihington
Improved ” meters, but find they aro not ¢o satisfactury as the Crown.

The water here i8 under n heavy pressure and contains fine sand, so whily the Crown Meter is hedter
adapted for our service, yetone of the above meters might give e:;jnal satisfaction, whero the conditions are
different.

The value of water meters arises, not 80 much from the increase of revenue as* that they prevent waste.
And sinec tho expenditure of fuel and tho wear nnd tear of machinery are dircctly proportionate to tho
pompage, and have no relation to the legitimato consumption or wastage of water after delivery, so is
the meter to that estent an advantage.

That there will be repairs after a fow years to prevent water passing through the metcr without being
registcred, and cspecially in water that has a sediment of sand, cavnot be deniod. But notwithstanding ull
that, experience hascenvinced me that the usoof the meter is neceasary in cascs where thn opportunity

exists of wasting cousiderable water. Very truly yours,
LEWIS C. BURNES, Sec'y.
January, 1887, Sl. Joseph has in service 104 “ Crown" Melers.
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Cuas. B, Brosn, Chief-Eng. and Superintendent,
No. 15 Newaze Sr., llososeN, N, J., August 17, 1886.
NatiovaL Merer CoxPany, 252 DBroadwuy, New York Giy.

(3zxtrexeN: In reply to your request as to the opinion that this Company holds of the Crown Meter, I
would nay that we rommenced introdncing them on our wourk in October, 1882, cnd now have 1,217 iu
operation. We are well ratisfied with them, and are continuslly attaching new meters to our sesvioe-pipes.

Respectfully submitted,

Hackevsack WATER Coupany, REORGANIZED, }

CHAS. R. BRUSH, Chiel-Fug
January, 1857, Hackensuck Weter Co. hax in servece 1,329 “Crown” Meters.

DEranTMENT Puitac Woiks ANp SEwWERS,
Puvsureersie, N. Y., October 29, 1856
Mn. Joirn C. KerLRY, Prasident Nutionsd Meter Gompany, New Yok, N, T,

Dxau Swu: In ronponse to your request, for the result of my csperience with tho Crown Meter, I will say
that in the Fall of 1882, u duplex piston meter, on a domestic scrvico in this eity, occasioped mncb anpoy-
anco by stopping on the centor, permitting no water to yass, nnd endangering the boiler. It was removed
and replaced by snother with no hettor resnlt.

A half-inoh Crown Meter having been sent here for trial, I bad it ploceid on Lhis fervice, ns an experiment,
on the 28th of November of that year, and it i8 still there, having never beeh obrirneted from nny cause, or
failed to register, or require any attention or repair whatever.

Tho success of this metcr led to the purchago of others —like success attending their nse—until during
the two years last past no others bave heen purchased for this department, save a few of your Empire
Meters. We now buve about two hundred and thirty Crown Meters in ure, of sizes from { to 3 inch, every
one of which hns thus far given excelloat satisfoction, ns regard both accuricy of registration and freedom
from deranzewent.

I have no hesitation in saying, that for the water-serviee of this city, I now regard tlie Crown Mcter or
the best known to me. Yours very truly,

CHAS E FOWLER. . E,, Supt. Water Works unit S:zwers.

January, 1887, Poughkeepsic has in service 233 Crown” Jeters.

Warun Comitig81oNrR's OFFICE, }

Des Moixtis, Angust 30, 16886.
J. C. Rewrey, Esq., Preavlent National Meter Company, 252 Broadway, Nee Yurk.

Dxras Sie: It is with great pleasnre we say that we have used the Crown Water Meter wivce 1883, and
that they have given ns great satisfuction nnd performed better dnty with no loas of registration from funit
of theirs, and a minimum cost for repairs.

They are unquestionably tho best weter for onr service that we have ever used.

I wigh yon t» send us say 50 one-balf inch Crowns. Weshall reed some of them at once, 8o please do
not forget us. Yourx truly,

DTS MOINES WATER WOKKS COMPANY
by A. N. Dexuan, Sect'y
Jaruary, 1887, Des Moines has in service 484 * Cromn ™ Melers.

Boarp oF Wargn (lomMissioNxuns, }
1noy, N. Y., October 21, 1886,
Joux C Kurrey, Esq., Presulent Natonol Metir Comprivy.

Dean Sin: Your favor of the 27th September has remnined withont answer in consi¢quence of my
absenco (nearly a month) from the office. Our nse of meters in this Departinent is 8o sery limited thust littln
attyntion has Leen paid to compurative tests. We cnn say, however, that our expericnce with Cinwn
Meters. though small, has been entirely «utisfactory, and the expense of maiuterance mere ly nominal. We
doubt thern ia any better meter in the market, whether for nccurney, dnrability or comsaciness, the Intter alono

being frequeutly an important consideration, Very truly yours,
IOHN <. OUDEN, Clerk.
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Torgmo Warer Wounks, Orrice, Masoxic Temere Buripixe, |
Toreno, @uiv, August 11, 1866. )

NartovaL Merer Cowraxy, New Fork City.

Gexrrearex: The Toledo Watar Works bas in usc at the present tivic 219 Crown Meters, in sizes ranging
from d inch to 4 inches.

@ur cxperience with Water Metcrr bas lead us to prifer tho Crown to anyothier, on accountof its
ability to accurately measure, nnder different heoadx, strenmu of water, hoth Iarge and swmall, and both con-
“tinuslsnd intermittent.

The lasting quality of tbis meter has proved with us firat class, and we fiud the cost of neccssary
zrepoirs to be extremely low.

When attacked by frost (by far the greatest encmy of all waler meters), the cost of repairs is lesa than
with any other, which is partly owing to the fact that cxtra parts can beobtained to replace those destroyed,
and the necessnry work done here by our men, whereas a frozen pikton meter mnst necessarily be sent to
the home factory, unless n complete shop is at hand, fitted out with cxpensive machinery, and manned by
experiencud machinists.

Another advantage of the Crown, is the smnll apace occupied by it when in use, und the large amount
of water it can pass and register in a given time, with consequent higher pressure when compared with
a piston meter.

We consider the Crown the only rotntivo meter which has deinonstrated ita reliability hy sufficient con-
tinuous service to mako its adoption snfe nnd not in a measuze experimental. For the past two years we
binve purchused subgtantially no other make. Yours truly,

DANIEL SEGTUR, Sec.

January, 1887, Tcledo hax in service 234 * Crown ™ Mulers.

Boarp or PuBiac Woeks,
Gaasp Rarips, MicH., April3, 1883,

Jenx C. KruLry, Fsq., Prestdent.

Sm : ln reply to youra of March 30th, inquiring in regard to the *“ Crown™ Meter, I would say we have
now about 50 of thest meters running, the first of which were set over two vears ngo.

The performance of the ¢ Crown " is very sutisfactory, the cost of repairs so far is about nothing. and no
diffculty hax heen bad from their getting stuck, a trouble which we have with some other patterns.

Yours truly,
A. QL SEKELL.,
Superintendent Water Works.

l Syracusr Watex Compsaxy,
Syracuse, N. Y., October 1§, 1884
I Namovar. Watrer Merer Coxpany, New York City,
GesrrevEex: In roply to youra of the 9th iust, we bave in nse between three nnd four hundred of your
Crown Meters, and prefer them tn auy meter that we have ever tested, having less trouble from
stoppages and less ropairx, Yours, etc.,
EDWARD H. BROWN, Snpt.
January 1d, 1887, Syracuse has in Service 348 “ Crown” and 24 “ Gem " Melers.

Tue Erxiga Water Woungs COMPANY,
Eruiaa, N. X., October 29, 1886.
Nattoxak, MeTER COMIANY.

Dear 8ird: Now have ono hundred forty-three (143) Crown Meters in use, out of a total of two hundred
thirty-seven (237) of all kinds. The Csowns have given oxcellent results, and lLiave been very satisfactory.
Cost for repain has been very light. Most repairs bave been on account freczing or hot water getting into
metor through failure of check-valve.

Have jnat teated a 13 inch Crown, which bas been in use, constantly, since July 14, 1881, aud has prased
1,110,288 cubic feet, and now reginteraa little less than eight gallons per cubic foot, with a § inch stream,
which convinces me that the !ife of the meter will tw long. Yours traly,

G. M. DIVEN, Sec'y.
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. Orrice or Tny Boarp or WaTee CoxsissinNkas,
‘FaoxToN, Mass., Februsry 8, 1883, }
Mg, Jonx C. Kewrey, President Notwmal Meter Company, 51 Chorolers Street, New Furk.

Drsr Stit: I return to you to-day the circular postal card containing answers to your questions reluting
tn the supply and consumption of water.

With your permission I will add some figures which I have arranged. which may have some interest for
you.

The whele number of gallons pumped iunto the city duriog the year 1882 wns 212,460,584; of thin there
passed through domestic meters 16,644,737 gallons, and through the quarterly or largo metera 64,645 581,
mnking the amount of metered water 81,190,318, ond the amount of water supplied nt faucet rites
131,270,266.

For the water passed through the domestic meters we received $5,152.00—at 235 conta per 1 060 with nnn-
fmum charge of $10.00—and for the water passed through the quarterly or large meters we roceived $6,987.17
at prices varying from 20 to 12} cente per 1,000 gallons. Our three largest consrumens, howevor, use over 20,000
gallons per day and get it for 12§ cents. The totel reccipts from water ratos, exclusive of hydrant service,
wero $215,064.32 (sce page 4 report), and for motered water as above, $12,139.17, makiug the receipts for water
supplied nt favicet rutes $13,825.15. From these figures we see, if | have made no mistake, that we get 14
cents per 1,000 for our metered water and 10 cents per 1,000 for the tmiance. If we could get 4 cents more
per 1,000 for the water we have pumped during the past year which was nct n, oterid wo should muko
enough to more than pay fer the entire cost of running our pumiping engines for one year.

Youra respectfuliy,
WILLIAM R. BILLINGS, Clerk and Supt.

TavntoN Warkn Wonrks,
Tausroy, Masia, Mnarcl: 3, 1847.

Narionar Mrren Coveany, John C. Kelley, Prendent,

Dear Sm: Replying to yours of yesterday. I take pleasure in saying that ncarly one half of our 080
meters arc CROWY, nnd that as matters stand to-dey, 1 have no hesitation in placing the CROWN rizst
ON THE LIST, Youra very truly,

WM. R, BILLINGS, Sapt.
March 1, 1887, Taunlon has in service 205 * Crown " Meters.

Orrice or TAR Roann or \WATER CoMdINIONERR,
Manor liasr. Yosxeme, N. Y., Felruary 26, 1857, }
MR, Joix O. KeLveY, President Natwonal Mcter Compani.
Dear Sm: In reply to yonr inquiry | have to say that after tcn years cxperience with metera of various
patterns we prefer the Crown, and buy but few of any other style.
We have now in use 1,330 meters of seven ditterent Linds, of which 870 are Crowng, of all sizes, from
) inch to 4 inches.
" We begau using the Crown Meter in Dccewber, 1880, and they are working very sntisfactory, giving us
less tronble thon any meter that wo have used. Yonrs truly,
JOS. A, LOCKWOOD, Asst. Eng. and Supt.
March 1, 1887, Yonkers has in seruvive 870 ' Crown” Melers.

Orriox o Tne WATER DRPARTMENT,
Eare, PeExx,, October 18, 1886.

Natiosarn Mrrern Comrany, New York.

GenTrEMEN: In reply to yours of the 14th, I am plenseil to say, that we hnve bad in use in this depart-
ment o number of your Crown Meters, nnd up 1o this time they havy given perfect satiafaction. The repairs
required bave boen morely nowinal. 1 con safely recommend them to parties requiring a reliable end
perfcct metor. Yours truly,

B. F. SLOAN, Sec. and Treas.
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[ JomsC. Renuey, Rsq., President Nutional Meter Company.
' Dean S1u: The 1-inch, §-inch and #4-inch Crown \Water Meters roceived from you on trial have recently
been tested, with the most satisfactory results under varying preasures, and with largoe and small strenma of

water passing through them. I have therefore nccepted them, certified your hill and banded it in for pny-

i
ment. Yours truly,
l E. H. KEATING, Oity Eugincer.

Cory Havy, MoNreEaL, August 21, 1880.
Jony C. KBuLzy, Esq., President National Meter Company.

Duan S1r: Yours of the 17th and 19th inst. are at hand. With regar: to the first, nsking alrout the dnra-
bllity of yoar *‘ Crown ** Meters, I cannot sny more than that since we began using thewm (siuce July, 1879), I
have not Lren able to detect yet any deterioration in ony of them. We liave now twenty of these meters nt

» work, and one (o one-inch meater) has nirendy registered nbove 222,100 cubic feet. I am so farsaliafled, that
until Iam aware of a hetter meter in the market, I will give yonrs the preference in my future purchases. At
this moment onr Water Department wants one 2-inch and six & inch water meters, and I beg you to gend me
the same (** Crown " Metera)at once. I have received invoice inclosed in yoursofthe 19th inst. for two 8-inch
“Gem " Meters ordered in July last.

I remain, yours truly,
LOUIS LESAGE. Supt.

Warten Worgs, Excrypes's DgranTaesT,
MoxTneaL, Feb. 26, 1887. }
Jomy C. Kewnvey, Eaq., Prendent National Meler Company.

DEAR Sin ! At your request I send you a stutement from our Meter Inspector, in reference to National
Meter Company's meters in use by the Montreal Water Works, said statement requires no explanation or
ocomment from me, Yours very truly,

IOUIS LESAGE, Supcrintendent 3Montreal \Water Works.

! MoxTrraL, February 23d, 1885.
The following is n statement of CROWN and GFAL Water Metera, in use in the City of Moatreal, to dute:

Namierof Matets In s Sy Kind.
6 4 inch. Crown,
; 3) :: The Crown Meters aro principally used in places
] 9 1- e > where small streams of water aro used, and they
P % g i register correctly the smallest streams, With the
39 i ; exception of the damage from frost. these meters do
pos & " o not require vuch repairs.
140
’ ] 6« Gem
]6 4 ¢ Wi
! ;; g ‘ " The Gem Mcters are used principally for ontside
| & i ” Municipalities, Elevators and Brewem, or in places
.6 I% ! L where a lnrge quantity of water is reqnired ata time.
4 i H [{}
118

S. LAFOND, Meter Inspector.
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THE EMPIRE W ATER METER.

Tlhe remarkable growih in popularity of the system of supplying water hy mcter measurcment, as
indicated in the extraordinary demand for water meters from all sections of the country, hes been
attenided with a demand in meny gnarters for a water meter that shonld bé ‘‘positive” in principle and
eflicient in operation, and that can measnre Hor WaTes.

An earncst determinaticn to meet this demand promjpited the initiatlon of 4 series of expleriments
that has tioally culmineted in the perfecticn of the Emyire Water Meter.

This meter is mailde of composition throughout, including the pisten, and is the ¢mbodiment of
simplicity in its conatruction. in that it has ealy one working port—~ou crcllinting pleten.  In tl e frmistion
of the piston extreme lightness of weight, freedem of movement and large area of westing smiface ccmlting
with the large bearing surface snpporting it, to render wear insignificant. ‘The volume of water discharged
by the piston in one rcvolution is vastly greater than in any other faunm of “‘positive” meter, being nearly
equnl to the volume of the meter chamber, and hence the capacity of' the mcter is very large.

The supply and discbarge pasuagea of the swaller meters are several times greater in arca than
that. of the respective sapply pipes, and the piston moves freely in its cluunhédr without affering any
perceptible resistauce to the flow of water. This bas been demonstrated by actual test, since the meter,
haa delivered the samo amonnt of water with the pistou in place as with the piston removed.

Thus it is obvions that tho wesr upon tho moving piston must be inapprecisble and that the meter,
in uge, will decliver a8 much wuter as will pass through the pipe connections at the pressure usually
carniod in large cities, with no more loss of head than is caused by a similar length of pipe. In
the Ewpire Mecter it has been songht to comlbine acewracy, durobility. simplicily, compeciness and aomomy.

To this end the very Lest matenals and the wmost skilled labor obtainable linve heen axacted in its
mechanical constructien.

The thorough efficicncy of the Empire Meter has besn satisfactorily estublixhed hy n series of tests
a8 to accuracy and durability extending through several years.

This meter is specially adapted fir hot water, or, if requireil, to Lo plsced near stenm boilers.

Water Departments lesiring to test the Empire Meter will Lo cheerfully farnislied upon application
n ona-inch maoter, or smailer size if preferrcil, to be thoroughly tested for two months, whben it can be
either paid for or wturned to us at our cxpense, if not found satisxfustory.

SIZES, CAPACITIES AND DIMENSIONS OF EMPIRE METERS.

DIMEXSIONS AND WEIGHT.

Greatost propor = Helght Wolght, Wolgh‘:
Blzeo. Quantity per minuto, Longtbh over all. Widih, complcse, boxed.
inch 2 cubie foet or 15 gals. G} inchee. &9 inclien. 4§ inches. 6} lbs. 10 lbs.
" 4 e (33 30 (1 " ‘;‘ s 5 = ' lO . 15 ‘“
1 " 8 i W 60 Wi &y - 8 e 7; e ls& “" 2"' i
1
2* e ml (1) e lm " l" i 9: L) 1(.* Ll l.§ (X} 52 "
4 e 72 (1) i 5“' .“" l,‘* L1 1{ wi “l L] 135 1] 170 "

Conneciions are madeonly for the -inch, -meh and l-inch sives, as quoted above. The §-inch,
4-inch, and l-inch Empire Meturs ure made with male thread, and the 2-inch is made with female thread,
all cut to fit atandard thread. ‘The larg: sizes aro made with flanges.

We manufacturo fish traps, snd would recommend. their use on sizes above 14-inch, as they protcct the
melers from auy foreign snhwinnce which might destray the working ports.

N. B.~Fonr EcoNexy IN TRANSPOGNTATION, WE PACK }-INCH, §-INCil, AND 1-INCH METERR, FIVE IN A CaSE,
WHREN OKDEES WILL ADMIT. SUCH PACEAGES WEIGH RESPYOTIVELY 18 ras, 70 rBa., 130 Lns.
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EMPIRE METER [LLUSTRATIONS.

Figuro 1 is a perspective view of tho meter showing tho
index on the top. It is shown bore ns when placed in
position. The proper threads at the inlet and outlet make

it eany of attacbment to the supply and discharge pipes.

Figure 2 ia a view of the braxs oiston (the only working

partof the meter), with short spindle that engages and turns

tho arn on the under side of the cylinder-
heatl.‘ shown in Figure 4, giving motion to the

intermediatc gear.

Figure 3 is a view of the composition hody
with the cover and eylinder-head removed and

the piston in place.

Figure 4 ia a view of the raeter with the
cover {tbrown back, disclosing the mechanism

of the intcrmedinte genring.

TESTIMONIALS OF THE EMPIRE METER.

OFFICE OF SUPERINTESDENT OP WaTEr Wonks,
‘Wmrenata, N. Y., October 8, 1886. }
Narioxar. Merer Courany, New York.

Yours of the 7th at hand, and in reply would sny, the 2inch Empire was set November 28th, 1885. On
April 13th, 1886, it bhad registered 1,042,000 cubic feet; on August 23d, 1886, it read 2,008,280 cubio feet, and
as you rcad it yesterday 2,398,200 cubic feet.

This meter is pasring water constantly. Ihave hecn to examine it every week since it was placed nnd
never bave found it at rest.

I can recommend this meter as doing the work assigned it with as much efliciency nnd correctness as nny
meter in the morket. With kind regards,

C. M. HOTCHKISS, Supt.

The above meter had registered, January 24, 1887, 3,286,720 cubic feet, or 24,650,400 gallons in one year
and fifty-three days. And for tho last fifty.three days, average 62,189 gallons.

Orrice ov WATiR DrranrvexT,
Ere, Pa., March 25, 1887.

Nationar Merrr CoMpaxy, New York.
A 2-in. Empire Meter, set at Lake Shore R. R. Dcpot, Eric, Pa., on August 31, 1885, had regintered
on December 31, 1886 (16 months), 1,620,652 oubic feet, or 12,164,890 gallons.
B. T. SLOAN, Seey-Treas.




COST OF REPAIRS ON 20,086 CROWN METERS IN USE IN NINE CITIES,

FrROM SEPTEMBER, 1879, TO JANUARY, 1887.

| Motarn furzlabedd Yearly.
Metern | __
Pare |

81 1009 2042 245331534

nisbul 1919 |iken.|thst | 1602 | 1263, 1950 | 1x$3. ln‘d.l

Coet of Cost of Coat of

rejmirn fne | ropwiinto |ropairs ox.
‘;.“:::,:‘ ol dauses, frocruMaters! cluaive of |

4.moant hatd Year)¥ for TePsira flom all canses.

Percenlafe on|Porcentiafe on
valug of W value of Metary

frowon
Motors.

5949,:8182,075.00 $3,935. 16 $1,750.25 82, 181.91

New York. ... | 7,728

Providence, ...| 8,331  |109456] 443 460 730| cnl 516
Boston........ 1,655 | 1) 72 988 174/ 25 &9 3rm|
l’mvmckcc..z> 1,108 '1."»8_149 83 154 138 194) 222
Ceutral Falls 608127127 75, 51 51 74| 50 59[
Fall River .. | 1,473| 31| 14| 77 248; 262 274 286/ 280
Hoboken. ... .. 1,429 | 9] 314 344| 372 390
Atlanta. ...... 9567 6 14 12 7 213| 618 197
Rochester ... 870 2| 81147 285 120 93| 57| 85
Yonkers.......| 917 7l 51126 124, 185 167|| 267
Total. ... -.mﬁslsl

4

62,097.50 1,044.15 64104 40311
42,360 25 1,838.91 88453 05418
18.653.95 48915 310.69) 178.65
8.435.30 252,90, 117.200 135.70
22,972.50 952,71| B827.66 125.05
25,331.00 826.95 732.80  93.45
13,037.00  238.05 9430 143.75
17,090.50| 1,3611.47 702.40‘ 588,07
14,629.00|  462.62  202.10{ 170,52

$407.681.50 11,500,357 G,412.98 +,977.39

3. 1421,

$30.90
2$35.05] 2.55
18.50

6.00 19,35

l

|

1403,

$49.40
147.40
51.56
23.4¢0
24.40
13.90

3.85
62.70
7.40

|

1902,

(LN

1588,

§72.30 #518.614/¢1,859.37

117.60
2%).65
57.65
31.40
160.80
3.2
14.80
234.40
43.80

95.65
274,15
12.15
9.50
201.26
152. 40
29.05
385.97
62.45

471.95
602.51
138.00

15.10
26:4. 20
391.50

15.00
39.15
148.87

73 P troutt® epier af e
1534, ol lsanes. oea Meters,
|
£1,905.45 211251 1 8% %
211.55)  1.69 £ of 195
620.05 493 | 2390~
227.05, 2,62 “ o of 125
134.90| 299 |1 grec
24.05 4.10 £ of 1%
247.15 3.2 W of 125
174.85 183 |1 40%
242,90 790 | 34u%
200.10( 316 1 gros
2T T g%

# 1 Porcwntages ou 1otal value of Neters. )

Nore—The Cust of Repairs for Youkers is not complete by perhaps 2%, as this Department has no eeparate record of the simpler repairs mnde on the spot.

The percentage of cost for repairs is ~NoT tin axscy, but extends fron the setting of the first meter, to January 1st, 1887.

34
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Extracts from Reports of Chief-Engineers and Superintendents
of Water Works on the Advantages of using Water Meters
to Check Waste and Increase Receipts, taken from
their Annual Reports, 1885 and 1886.

e .

[Chisf-Engimeer William Ludlow, ¢f Phdadelphia, Pa.. in
hils Annual Report for the year 1885, s1ys ]

WATER CHARGES.

Ix my proviona reports I huve presented data
tending to sbow the advantage of the method of
direot measurement of water supplied to lnrge con-
sumers and the economical results Loth to water-
takers and to the City to he auticipated from the use
of meters for the purposs of assessment of wnter
charges. In my last Annual RReport it is stated as
follows :

**The table of Meter Charges is a most interesting
exhibit. Early in 18Y3 a prelimninary investigation
of the Registrar's hooks showed marked inequnlities
in charges and {n some caser most gingular dis-
parities hetween those charges and the mmount of
water consmined. Later, it becamo inanifest also,
from both observation awd computation, thnt a large
proportion of the total daily pumpage was wasted,
thervby entailing a heavy additional and nnnecessary
expense npon the City—since the expenditure of fuel
and the wear and toar of machivery are directly pro-
portionnte to the pumpage and have no relation to
the use or misnse of the waler after delivery, Fur.

thermore, this waste, by diminishing in effect the |

capacity of the basins and distributing mains, occa-
sions an artifleinl scarcity whiob impaira the effec-
tiveness of the Fire Department, hampers manufic-
turars, and interferes sariously with domestio com-
foit ; andthase disadvaninges must, perfores, continne
until gither the meansa of distribution shall he greatly
increased or the waste prevented.

** No arrangement having heen concluded for the
instrumeutal determination of demestic waste, the
vigilance of the Department Inspectors, aided by
casual information from citizens, had to be depended
upon to correct the thonssnds of leaky and flowing
byiltants, waior-closcts and basins — quite incffec-
tively, it must he admitted, in the absence of any
plumbing regulations and supervision.

* For the large consnmer the obvions means to
syatemntize and equalize water charges as well as
reatrint tho waste, wad to measure the water drawn
aud charge for it.

*¢For this purpose, under the provisionsof the joint
resolution of Councils of May 18, 1870, authorizing

the Chief-Engineer to apply meters when necesasry
to ascertain the amounnt of water consumed, the es-
tnhlishments namedl on the meter achedule were sup-
plied with meters, and the records kept. The result
in inany cases was quite nncxpected beth to the De-
partmdnt and to the consumers, and a large body of
fresh and valuable information was rapidly obtained.
I'be genem! systom of rating premises far water rents,
under which the Wutor Department, since its organ-
ization iu 1854, has proceeded, is to make an inspec-
tion of the premises and base the charges upon the
number and charcter of the water appliances in
servics, the charge for each appliance being regnlated
by a schedule in force in the old City previous to
oonsolidation and re-enacted hy ordinance theresfter.
‘I'he cliarges against the several appliances named in
the schodule were presnmably proportioned origin-
ally in accordanca with the average smount of water
which it was supposed conld be drawn from them ;
but a8 plumbing arrangements developed, and in
especial as mannfacturing methods were altered, and
new dovices, lahor-saving and other, came into uxe,
it was fouud neccssary from time to time to amend
the schedule. This was done by the joint action of
the Chief-Engineer nnd the Water Com:nittee, with-
ont re-sulmitting the matter to councils ; but not-
withstanding the changes, the schedule has failed to
keep pace with industrial modifications, and con-
tinues to bear indications of its enrly origin. ‘i'he
record of the meters clearly bronght out these points,
and bas served as a valuahle aid 1n the remdjustment
of the detuils of charges, which is now under con-
sideration by the Water Committee.

*¢It was mainly upon this evilence that the De-
partment recommended, and the Committee approved,
a decrease in the charge for steam power from 83 to
$2 per horse-power, whicli is now the lowest charge in
the United States. The old charge was probably a
lower one, when it was adopted, than s the smaller
charge now, since the introduction of conilensing
and compound engines, with other improvements in
mechanical engineering, has offecteil a marked econ-
omy in both fnel and water, the latetr being ured
over and overagain. As will be se¢n by refarence to
the Registrar's detailed Statemext of Appliances, the
number of steam engines and hollers in service in
the City cxceeds three thousand, with an aggregato
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horse.power in excess of sixty-five thousand. ‘I'he | nseful qualities ; and under favorable circumstances
rednction of $1in the home-power eharge correspond- | its application to all large consumers would be at-
ingly relieves the steam-using industries and dimin- | tended with excellent results. This is now done in
ishes the revenues of the Department. The change | many cities where the business of furnighing water
was made early this year, in time to go into effoct in | has been carefnlly and intelligently regulated, and
muking out the bills for 1885. The meter further |in several instances meters are universally applied
developed the fact that in some establishments rppli- | even to private houses.

ances were in nge not named in the schedule nor| ‘‘The frec use of water for bathing purposes is so
known to the Department, and therefore not charged | desirable that it should be in every way ¢ncounraged
for, which, nevertheless, consumed large quantitics ofl and nothing done that wonld tend to restrict it.
water. It algo showed that in many cases the amount | * Whether any extension of the use of meters shall
of wator wastod was largely in excess of that usefully | be hereafter made or not, the information furnished
employed. as was evidenced by the rpid decrense of | by them has been most valuable in clearly indieating
consumption 8o soon as the meter readings were| whero revision of the schednje charges i8 needed and

made, and the managera saw that a proper and large |
economy could Le effected by requiring their em-

ployés to stop unnecessary flow. The reduction in |
some instances was ifty per cent., and oven a8 high |
as seventy per cent. T'his result was, of course, an- |
ticipated ; since it i8 quite clear that, s a rule, little
if nuy care will Le taken to restrict the flow of water
which i8 not charged for, nor cven noted, and that
even werestrict instructionsgiven, employés will not
tuke tho trouble to obey them 8o long as their dere-
liction could emcape observation. A pipe would be
used, for exnmple, to fill a tnb, and a workman wounld
throw tho hose upon the floor and let the water run
until be again bad occasion to use it. In other cases
& pipo in constant flow during the day would also be
allowed to run after shutting down the mill. Leak-
ing pipes were not repaired, nor were urinsls and
basins sbut off.  All these sources of waste the meter
readily controls to the advantage of every interest.

"“Tho estnblishments given in the Meter State-
ment are not all of those to wbiob meters were pro-
visionally or experimentally npplied, but are selected
a3 exhibiting the characteristio results nfforded by
direct measnrement. In some the eharges remain
about the sume by mcter as by regnlar schednle
rates ; in others the meters, after correction of tho
waste, largely roduced the cost to the consumer ;
while in still others the increage by meters was 8o
great as to show clearly the inadequucy and ine-
qnulity of the schedule charges ns based upon assess- |
ment of appliances. In thexo cases, uns was natural,
the meter wns strenuourly objected to ; and, in fact,
it was made evident that in regard to certain in-
dustries which are compelled to nse immense quan-
tities of water for cleaning and similar purposcs the
City could well aftord to reduce the charge per thou-
sand gallons below even the moderate rate of eight
centa.

**It would seem equitable, in considering these
matters, that consumers using over & certain quantity
should be allowed a reduced chargo—either by a
sliding scale, as has Leen adopted in many other
cities, or by the minimum draught per day, or per
annum, above which the rcduced rate wonld go into
effect.

¢TIt is in these twe directions, of restricting wastoe

bow readily waste can be prevented.”

I8hall not seek to enlarge upon the views above
expressed heyond the statement of a few facts in the
same connection.

The primary objects sought to bhe attained by the
direot measurement of the quantity of water supplied
are, first, the proper and equitable regulation of the
Department business ; second, the eqnalization of
charges to consnmers ; and third, the restriction of
waste. It will not be contended, T presume, that the
securing of these results is other than dexirable.
Useless wiiste cannot be defended; it benetits no one,
injures thosc who are thereby deprived of a needfnl
supply, and adds an item of superillnous cost to the
maintenance of the Department, At a moderate esti-
mate one-third of the water now pumped and distri-
buted is wasted, passing into the sewers without
baving served any useful purpose whatever, and in
most cases baving done harm on its way. ‘The
pumping expenses for fuel for the year 1886 werc in
round numbers $90,000, and the waste of water
therefore roprescnted an unneccssary expenditnre in
this item alone of not less than $30,000. to wwhich must
be added that large but incomputable amount dne to
short supply occasionvd by the non-utilization of that
same waste, which dwellings, storcs and factories,
needed but bad to go without, to the serious detri-
ment of individuals and interests. Wero Philadel-
phia situated as is Baltimoro, with a gravity supply by
conduit from n siream having a much larger flow
than for the present can be utilized, the economical
argument would be weakened; but even then it is
manifest that in time the condnit would no loager
suftice, and meanwhile the unnecessary draft upon
the maing, due to waste, diminishes the availalle
pressure in the City. To restriet waste, therefore, is
to augment the supply, to rednce expense, and to im-
prove sanitary conditions; and there is no way in
which waste can be 8o effectnally chocked as Ly nscer-
tnining and charging for it. The equalization of
charges to consumers i8 certainly equitable and just.
Of two ostablishments with thio snme appliances and
oqual requirements, why should one get from the
City throe times the quantity of water supplied to
the other, when bhLoth pay the same water.rent? Or,
conversely, if both take tho same gnantity of water,

and equalizing charges, that the metor eshibits its l why should one pay three times ss mueh for it as the
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other? It is quite impossible to answer these ques-
tions in any manner consistent with the present
methad of dealing with the subject. The regular
schedule of chirges takea account of appliances only,
and not of the water drawn and used or wasted. It is

37

report for 18%4, will indicate the gross inequalitics of
the so-called ‘‘regular” mates. Two typical illustra-
tions will suflice. A sugar refinery was found to be
charged $150 per annum, while the actual value of
water used, if charged at the meter rate of eight centa

out of the question that equalization can be effected | per tbousand gullons, would be $1,600. There are
while this ia the case, and the City is only cncourag- | many cases of this sort iu which the basia of charge is

ing wasteful and extmvagant methods in certain cases
at the expenge of the community. It may be said
that if the arrangement be good as regards large con-
sumers it would aleo iuclude small consamers and
dwelliogs. This is not necessarily so. In the first
place, the charges to dwcllings are much higher in
proportion thian to manufacturers, and the annual
water rent would cover considerable waste at the
present mcter price.
right to cousider her own interest ; and if in a given
case the cost of suppressing waste exceeded that of
the waste itaelf, it might be worth while to let it go
or try another method. From the administrative
point of viow, the regulation of the Department
business is a matter of importance, and especially ia
this thc case since the Departuient is dealing pecu-
nigrily in suma large and small through various
sginta with a very large numbdr of people, and the
temptation ta dishonestly cconomize payments ond to

influence tho Depurtument agents improperly’ should |

be as completely removed as possible, In other
words, the basis of Department accounts and bills
randered should be so simple and satisfactory as to
be open to ready nnd clear determination and closcd
to dinpute or dishonesrt nvoidanoc. With the existing
manufnacturer’'s schedule this is not the case, nor are
its incongruities and inc(ualities suaceptible of cor-
rection, unless it can be determined by measuremont
how much water cach appliance shouldd be charged
for; Lut thig involves the use of the meter, without
whicli the correction cannot be inale. The main
argunment advanced againat the use of meters is that
tbe manufatturing interests, upon which, to so large
a degree, the prosperity of the City depends, must be
protected againat excessive charges, and that the effoct
of the meter wauld ba to incrense the charges nowmade.

The obvious answer to this is, that the meter
i8 n more instrament to meesure the volume of water

passing through it. and has nothing to do with regu-

lating the price charged for that water.

If the price is too large. nothing is simpler than to
reduce it, hut in the adjnstment of matters of this
sort it is essential that it be done **in the open” and
1n the general inlrest, not thel of sndividuals howeoer |
wmfuentiul. My eflorts have been. directed to the
elimination from the Department husiness of thia
intolerable * personal eqnation,” and the adoption of
impartial and systematic regulations, but with the
complicated machinery of the City government, as at
present constituted, the task has hitherto proved im-
practicable. Examination of the comparative state-
ment of schedule and meter charges, printed in the

quite indeterminable. Of two large establishments,
one a dye house and the other a brewery, usiug the
same quantity of water, viz., about 430,00 gallons
per day, one payas $4,872 water rent, the other
$10,922. Now, since the service performed by the
Cityto these two customers is precisely tho same in
one case as in the other, it ix manifest thutif one is
paying a just rate the other is getting his water supply

Furthermore, the City bas a|at less tban half rates, or if the latter's bills are

equitahle the former is being grossly overcharged.
The fuct probably is that the equitable rate, both to
the City and the two consumery, lies intcrmudiate
between the two charges.

My own viewa npon the general question are, that
80 far at least as the manufactnring interests are con-
cerned, the City chargea for watcr ahonld excecd the
actunl cost of service, as determined by the average
maintenance expenses of the Department, by such
smounts only as would suffice to meet the cost of
renewnls and additions to plant required to keep
pace with the increase of growth und demand; in
other words, to maintain the service.

It was shown in the Report of 1883, at page 70, that
considering the entire period since consolidation,
and comparing the total quantity of water snpplied
with the groes expenditures, exclusive of interest on
loans or plsant, the cost of the service was at the
rate of nearly 4 and 75-100 cents per thiusand gallons
delivered. If now this amount be inoreased by 2£5-
100 of a cent to provide for needed enlargements, an

| equitable cbarge to large manufacturing industries

would be at the rate, say, of five conts per tAowsand
gallons. The effect of this charge in the case of the
dye-house and brewery alreudy referred to would be
to reduce the $10,922 water rent, and iucreass the
$1,472 rent to 86,825 for each, an amountwith which
certaimly neither one nor the other could justly find
fault.

In opposition to the allegation that the use of
meters would increase the burden to consumers, it
can be conclusively shown that while certain par-
tialities to individuals would be eliminated, in the
greater number of cases the water charges would be
reduced, even at the present price of eight cents per
thousnnd gallong, but tbat the advantage of repressing
useless waste and regulating the Department business
would 8o pecarly offket the loas of revenue that the
application of the direct system of measurement
would be found both to justify further reductions in

|the mte per thousand galions, and to inure to the

joint benefit of the City and the manufacturer.
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Supt. Darling, of Pawtucket, R. I., states:

*“\Vhile the queation of the genernl use of meters
h1s been held with difference of opinion in the past,
we have advocated meter measurement firs/, fast and
«ll the time. It is convincing praof that we were not in
error when we see tbe opponents from year to ycar
falling into line and stating that something must be
done to stop the wilful wnste of water, or large ex-
penditures for pumping machinery and supply were
inevitable, and acknowledge the remedy is in a gen-
eral nse of meters."’

Pawtncket bas in use, Jan. 1, 1886, 2,400 meters,
from j-inch to 4 inch. 1,457 Crown.

January, 1887, 2698 meters. Crown, 1616,

. - =

Water Register Robertson, of the Fail River,
Mass., Water Works, states:

encli year, a proof that this method of determining

| water rates is the only satisfactory one, snd that it

must eventually become nniversal. As a prevention
of waste tbere is no better means."

There are now in use, Jan. 1, 1887, 2,725 meters, an
incrense over 1886 of 158. 1,824 Crown and Gem

meters.
-

Supt. Billings, of the Taunton, Mass., Works,

in his report for :88s, says:

‘¢Sixty-one metors have been set during the year,
80 that 23 per cent. of the taps in use are metered.
‘I'nrough the metered taps passes 32 per cent of the
totul consumption, but they furnigh 41 per cent. of
the total revenue from tbe gale of water. In other
words, wc get as an average price 16.5 centa per 1,000
gollons for metered water, and 11.6 cents per 1,000
gallons for water sold at faucet rates. In the light of

“Two reasons apply here to explunin such & (le-|these facts, we shall feel justified during the coming

orease in the amount of the water pumped for the
ordinary consumption of the City. One is the saving
of waste water over the stand-pipe, which has been
brought down to a minimum, and which can be care-
fully calculated by means of the six-inch meter at-
tached to the overflow from the stand-pipe. ‘I'he
other reason if the evidences of economy in the use

of water from tbe large proportion of meters on the |

service-pipes of tbe City.

*¢ It is unnecessary to dwell here npon the benefits
of this method of sssessing cobsumers of water. 1t
is suflicient to sny that eince the free adoption of
meters by water takers, the prico of a large nmount
of waste water bas been saved to tbe city, and the
consumers themselves bave learned economy, as has
been nlluded to nnder the head of * Water Pumped';
especially has this been evident during the year just
past.”

Fall River bas in use, Jan. 1, 1886, 2,569 meterz,
from §-inch to 6.incb. No. of Crown anid Gem, 1,603.

From Annual Report of Fall River, Mass., Water
Works for year 1886, Water Registrar Rob-
ertson states:

*‘he increase of water revenue for the year over
tbat of 1883 (apart from the City's appropriation) is
nearly $7,300. Referring to the statement of receipis,
it will be seen that the sum received from water tak-
ers, paying scbedule rates, is §17,737, which amonntis
only 22 cents in cxeess of that derived the year before
from water takers who pay avnually ‘by the faucet,
etc.' It is clear, then, that the increase of revcnue is
from tbe meters, from which a proportion of over 80
per cent. to the entire amount collected from both
olasses of consumers is obtained. Of the wbhole num-
ber of service-pipes in the city, 69 per cent. arc
metered."”

Surt. Kmeeax, of tho same Water Works, also says,
in the same roport: '* The metor system gains in favor

year in nsing every reasonable and proper means to
increase {be number of meters, and as omue step in
that direction, we shall, on and afier lanuary 1, 1886,
make no cbarges for maintaning and repairing them,
| except in cuses of neglect or curelessness on the part
of the nsers.”

Taunton bas in nuse Nov. 30, 1880, 597 meters,
'g-inch to 4-inch. Crown, GGem and Empirc, 268.

> o

The Waler Commissionérs, of Taunton, Mags.,
in their report for 1886, state:

* Eighty-three meéters buve been set during the
year, making a total of 680. 8o thut 25 per cent. of the
| taps in use nre metercd. We continue to believe in a
judicious application of metrrs, and in their value as
preventives of waste.”

Number of meters, Jannary, 1887, 680. Crown, 295.

. -

| J. Nelson Tubbs, Esq., Chief-Engineer of the
Rochester, N. Y., Water Works, says in his
report of 1884 :

**The most successful method of checking waste is
proved by onr expericnce to be thie applicativn of
meters to all public places. = W & of

““The meter system hns done much toreduce the
waste of water here, but we shall not reap similar
benefits to those wbicb bave been derived from its
use in other cities, until onr rates for large consum-
ers of wuter are Iargely incroased. 1 am of the
opinion that there should be a practically uniform
rate for metered water, of not legs than ten cents per
one thousand gallons, and that this rate would more
nearly approximate the arbitrary schednle of rates
required to be paid for ordinary domestio uses, tban
any other lesser rate."

Rochester has in use April, 1884, 807 meters, 86
added last year.
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Cuiev-Exorvesn ‘T'tnus also adds in his report for
1883: “‘’I'he aystemn of placing weters on the services
of private consumers should be inangumted, with
the view of an eventual and comparatively speedy
matering of every Hemlock wnter-service in use. 'The
meter rates for water should be uniform, without |
reference to the amount of water used hy the several
consners.

“When the municipality furnishes water to any
citizen for n commercinal or manufacturng use, out of
whioh the citizen is to make money, there is, to say
the least, no reason why it should be furnished at any
time below the full cost of procuring it, neither can
there be any excuse for furnishing it to him at all »
moment beyondd the period and when there is nn
abundant surplus over what is required by the
purely public uses, above enumernted. ‘I'he argument
tbat water should he supplied at chesp rates for
commercial purposes to attract manufgeturing
enterprises to the city, nt firat statement geems to have
suue strength in it, but the statement would be of
equal force as an argument why the City shounld go
1nto the husiness of furmishing steam-power to all
manafacturing, at cheap rates, to attract thut kind of
busiuess to the City, And the City could, with the
samo propriety, remit its taxes, in whele or in part, on
property used for commercinl purposes, in order to
attract it to the City.

¢ [ recommencl that the numbhér of meters be Iargely
inercased during tho coming year and that private
residences he metered whenever there is a well-
grounded suspicion that water is wasted during the
Summer or Winter months. If ench department was
compelled to pay for its water ut meter rutes, it would
tenil to canse those in charge to exercise care that
none should be wasted.”

Rochester lias in use Ayrj) 1885. 827 moters.

-

Criey.Lxorsees Tuuss of Rochester, N. Y., in his
annual report for 185G, says: " While it 18 desirable,
for sanitary reasons, that our eitizens should be
encournzed to use uil the water which their necessities
or com fort dvmands, yet it is the manifest duty of the
ofticials in charge of the Water Works to confine the
consumption of water to needful use,snd to rigidly
enforee: such rules as will prevent neodless waste.
Some of our olier cities, which originally consiructed
a pystem of water works at great cost, are now
struggling with the prohlem of an additional and
costly supply, the present necessity for which arises
not from a dcficicncy for legitituate use, but from a
long-costinued and confirmed bhabit among all
classes of citizens of needlessly wasting the water.
While the waste of this City has not assumed such
envrmons propertionsas in some of onr sister cities,
yet itig evident that 30 per cent. of our use may be
classified nx waste. Any citizen ongaged in a private
manufacturing enterprise wonld regard a discovery
that 30 per cent. of s mannfactured product was
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heing wasted or destroyed as a mnst startling and
alarming fact, and his ingenuity would be taxed to
the fullest extent to devise a full and efficient remedy,
and when found it would be applied with the ntmost
rigor and with remorseless energy. Itis difficult to
see whythe genoral rule should not apply in tbe
management of cities water works business, and as it
seems to Le a generally admitted fact that the general
application of meters is the best and surest remedy,
I can sne no rengon why it should not be settled
as the policy of the Executive Board to opply
meters at once and continuonsly in large numbere. 1 there-
fore repeat the recommendations made by me in
previous years, that the City, at its own cost, should
apply meters to all gervices supplyizg water from the
Hemlock Lake system a8 rapidly as possible. I would
recommend, however, 88 preliminary to applying a
meter on nny premiscs, that a careful inspection of
the sail premises and the plumbing therein be made
by a competent person, to determine wbether the
plembing is properly located snd so arranged that
neither the pipes themrelves nor a meter which may
be placed upon the service would be subjected to
injury by freezing, that if found subject to these
contingencies, the owner should be required to
properly rearrange, place and protect the plumbing,
and also to become responsible for thesecurity of the
mcter when it aball bave been applied by the City."”

Number of meters in uso April, 1846, 978, Crown,
842,

—— e

Mr. John G. Ogden, of the Troy, N. Y., Water

Works, in his report ending March, 1885, says :

*’I'ho legitimate uses of water for mnnufacturing
and other purposes have largely multiplied during
the nit few years, whilo during the same period we
have also had to meet the demands of a growing pop-
ulation und an ¢nlarged area of distribution. But
worst of all, and that which has created in the De-
partment a feeling of the gravest apprehension, is the
waste, the absolute and unnecessary waste, of water.
Waste implies an outgo of money without any equiv-
alent return for it. I'he full significance of this iden
ix not, it is safe to suy, very generally realized Ly our
citizeus, to whom, in fait, thia wasted properly be-
longs, and who, nevertheless, appear coutent daily
and bhourly to see their aubstance thus wasted and
frittared away. It does nct occur to them that every
cup of water, small and insiymiticant as the quantity
may be, bas, nevertheless, its own certain and ascer-
tainable value in money —money vxpended in coal,
labor and machiuery, to place that cup of water where,
at their option, they cun use it or waste it; and money,
too, which they themselves have actnally paid out of
their own pockets to this Dopartment in order that they
might liave tha! privilege. For what olse have our
citizens been paying, year nfter year, their annual
water tax? For wlat else did they last ycar pay into
the hands of this Depurtment the large sum of $65,-
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529.60? S8urely it was for the sole purpose that this| Cmrr-Esorxzer Bearuaxy, of Troy, N. Y., in
gmoious element might be supplied to them in the |an elnborate article on ‘* Waste of Water,” in his
greatest abundanco; in quantity fully adeqguste to | report of 1885 (page 106), and worthy of attention by
meet not only the legitimnte requiremonts of neces- | every one connected with Water Works, seys, among
sary or rationn! use, but also the largest demands of | other statements: **‘Fhe cost of the water to the City
luxury and refinement. 8uch is the supposed object | of Troy will be represented by the intercst on the in-
of the aunual water tax; but practically it bas come |vestment, that iz, the interest on tbe cntire construc-
to include both the means and the vicious privilege [tion to date; plus the cost of furnishing the year's
of wasting one's own jiroperty. supply and the expense of the maintenance of the
**Thatthere abould be some wastenot due to ignor- |works. While the introduction of meters to any
ance and want of a just and proper comprohenrion of great extent is attended with considerable expanse, it
the subject is, of course, unavoidable, but whatever |would be a matter of economy tomaké their introduc-
the oanse or nature of the waste, it has now assnmed tion general. ‘Thus 5,000 meters would cost in place
proportions that nre too great and too serioua to pass |$160,000, the intercst on which, at 4 per cent., is
longer unnoticed. It is the intention of the Board 36,000, which amount would represent the cost of
the coming yenr to institute measures more thorough | decreasing the consnmption one-half, and inereasing
than have hitherto bevn employed fur thesuppression | the revenue twice. There is something more than a
of tbis noedless and very expensive waste.” money valno to water. No money can determine
Joux G. Oupex, Clerk of the Water Commissioners | its value in its relation to a city's prosperity, If
of Troy, N. Y., in his report for 1885, says: *In onr|one million gallons are daily wasted, the cost of that
last report the questiou of waste was referred to at| wasto can be datermmined ; but if it can be saved to
some length, as n matter of individual and personal | the City by a certnin cost, the value of the saving will
coucern to our citizens. be found only in the henetit conferredt by that million
**An appenl wasalso made to them on that ground of gallons ; the value ¢f waler lien in the benefil conferred.'”
to use persona! exertions in snpjiressing waste. e
*We are to-day using water at the rate of 100 gallons
per diem for every man, womsn and child within the
limits of the low gervice district. This is twice more
than is necessary for purposes of utility, comfort or
health; but what is worse, it i8 very near the capacity
of our present pumping facilities to supply. It means| ¢ Ninety-three additionnl meters have Leen rct
practicnlly that this Department is put to the expense | during the yenr, making the total number in gervice
of pumpingover six million gallons daily, when three at the preseut time 279. A number are of large
million should be amply suflicient for all our wants. | capacity, and are set in monufacturing establisb-
Q1 Sl 0 0 e ki T ments and in business hlocks, where large qunatitics
*‘In ahort, in whatever light the question is con-| ¢ water are daily consumel. The most effective
sidercd, therc seems to be nothing so clear, nothing argument yet suggested for the prevention o1 waste is
80 obvious. notbing that would completely cover the | uharn water reuta nre collected by actual measure-
whole ground, as to enlarge the supply by ohecking | ment. I woald therefore recommend that the getting
the waste, and the more 80 when 1t is conaidered that | ;¢ .1 ors be continued.”
checking waste ta only another name for reductng cxpense.” SeceETARY Dasien, Skeus, of the Toledo Works,
Hyempma——— also ssys in his report, 1885 : I desire to call your
Chief-Engineer Bearmann, of the Troy, N. Y., |attention to a subject that is destined to cause mnch
Water Works, in his report ending March, [troublein the near fature, as it has already done to a
1885, says: linited extent this year, namely, the private owner-
“'T'his alarming increase in the consumjption of |ship of meters. A meter Lecomes unrelinble from
water cau be attributable to bnt one cause, and that |one cause or ancther, and its use must, with justice
is waste, wilful and unnecessary waste. I8 import- |to the Works, be discontinued and another sub-
ance in regard to increased annual cost of the pump- |stituted for it. The consumer uwing said meter,
ing service, and to tbe incrensed pumping capacity | having purchasei and psid for same, refuses, as a
of the machinery, cannot be over-estimated, an:l the | matter of course, to pay for another, and the result is
snme question that has presented itself to every large |that the service is forcad either to furnish a new
city in the country, viz., How can the waste be |meter or allow the old one to continue in uase,
roduced? whicb is, asa rnlc, a very expensive alternative. A
**There are three principal methods of controlling | great denl of trouble of tbis kind has urigen from the
or preventing this waste. louse to house inspection, | use of the meter, which has been a favorite
the application of water meters to all service pipes, | with consumers from the time its most prominent
and the use of waste detectors. With regard to the |churacteristics became generally known, nam#ly, its
application of water meters, wherever they can be |unrelinbility. To keep a set of in running

Number of meters. Nov. 1884, 85,
— .- —
Supt. Colter, of the Toiedo, Ohio, Water Works,
in his report ending December 31, 1885, says:

introduced at the timo of the comstruction of the |order, under normal circumstances, would require a
works, the best results are obtained.” large force of men. Its wings become locked upon
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the introdnction of the lenst possible quantity of any | to which they bave been subjected on account of

foreign substance, and when in this condtion it re- | ineters, but it will not be seriously argued, that if the
quirea threc or fonr smart blows from a hammcr to quantity of water indicated be actually nsed, they

start the machine again in motion, under a water
pressure of 50 pounds to the inch, althongh the lock-
ing dous not preveut the consnmer from roceiving all
the water required for ordinary nge. The remecdy, to
my mind, cousiats in the works Lereafter furnishing
and owning all mecters and fixing npon a judicious
minimum rate per year, sufficiently large to cover the

wear of the meter in the case of the small consnmers. |

In case of the large ones, the incrensed rents and
preventiou of rates would generally makethe practlce
profitable. In some cases, where the meters refe:rred
to have been changed and takcn out and Crowps sub-
stituted, the increased wator rent during a period of
g8ix montbs more than equalled wWie cost of the
meter.”

Number of meters 1n service, 270. (rown and Em-
piro, 192. 93 maeters set in the yenr; of these 87
were Crown.

January, 1887, meters in service, 304. Crown and
Empire, 254.

-

Sec'y Geo. Rudge, of Youngstown, Ohio, Water
Works, in his report March 31, 1885, says:

“The more general use of meters hus proved hen-
aficial, nnd i3 money well invested. By measure is
the only correct manner of selling water. We find
most persons where meters are attaclhied well satisfied ;
it certainly makes them more carcful as to waste of
water and leaks, and those are nmong the greatest dif-
ficulties Water Works, asa rule, hnve to contend witb.
If waste ot water is permitted, like mouxt other evilg,
it grows, and it is only a ¢unestion of time until it
would be necexsary to enlarge our pumping capacity,
taxing the citizens for what is really of no benefit, be-
sides it detracts from the efficienoy of fire protec-
tion.”

Eichtv matoars in sorviea Jannarv. 1886,

- -

Munchester, N. H., Water Works furnishes
and sets one water meter free near the cellar
wall.

Number of meters November, 1886, 675.
Nuwber of Crown meters, March, 1887, 251.

b e
Supt. Henion of the Minneapolis, Minn., Water
Works, in his report, March 1, 1885, says:

¢*Tlhiere have been 72 metersset during the year, and
they have given good satirfaction, and I recommend
that a large number be set the coming aeason, at the
eost of tl:e Department, where wasteris snspected, ox-
acting en annual rental thcrefor to be paid inad-
vance, sufliclent to pay interest npon the cost and
wear and tear, the rates to be governed by the acale
of pricos established for metered water. Ina few in-
anoces, partios have complained of increased charees

should not pay for it. It seems but right tbat the
| use and distribution of water, with all its blesaings,
should be subjected to the ordinary principlos of
cquity and economy; no person will tben be charged
| for more than he consumes, vor will any be allowed
to nse water at tbe expense of their neighhors.”

Number of meters November, 1886, 140.

A
City Eng'r Van Buren, of Brooklyn, N.Y., states,
In bhis report of 1885, regarding the increaxe of
dnily consumption of over four million gallons over
1884 : I'his yearly increase is extraordinary and
cannot be accounted for by the increase in popula-
tion alone, but means n greater wastc of water. It is
difficult to cbeck recklesa waste of water witbout
metering private honses. If people are ma.le to pay
for wasted water they would be more careful in its
use and rednce their consnmption.”

Number of meters, fanunary 1, 1886, 2,316. Gem

and Crown, 1,368.

L

Supt. Parker, of Burlington, Vt.,, Water Works,
in his report for 1885, says:

**T'he use of meters ia ench yenr inoreasing among
the best managed water dcpartments in this country,
and opinion is gaining ground that the faireat and
most equitable way, of selling water is obtained by
use.”

Number of meters, November, 1886, 239.
Number of meters, January, 1387, 262. Crownand
Empire, 138,

Secretary Elwood, of Joliet, Ill.,, Water Works,
says in his report for 1885 :

| *“Bealieving that water should be paid for by the
yuantity used, and the amount determined by mens-
urement, the suggestion and recommendation is

|nrged to pluce meters at all services, at lenst where
bills are 86.00 and over perannum.  The meter sys-
tem in use by many eastern citiea, and rapidly guin-
ing in favor, is unguestionunbly snperior to any plan

|in operation. ‘I'be nse of meters sceins an easy and
practical solution of a difticulty. Dy advising the
| cousumer from month to month, at the ontset, of the

| condition of bis meter, nnd cautioning ngninst waste,

|tho demand will shortly confine itsell to the actnal
wants.”

Supt, Hancock of the Springfield, Mass., Works,
in his report for 1885, says:
*The daily consumption of watsr has been about
three millious of gallons, n quantity sufficient to give
every inhabitant of tbe city seventy-nine galluns, or




42 NATIONAL METER COMPANY.

every consumer one bundred and four gallohs.
least one-third of this amount is wasted.

¢If sn individual sbould throw away one-third of his
income, when the whole was only sufficient for his
actual needs, we should look npon the act as almost
criminal. ‘The city necds all the water the present
main can furnish for its domestic, manufacturingand
firo purposes. Now, to throw awny one-third of the
amount «lelivered looks to me, as in the case of the
individual, to be equally wrong. If the city was all
metered the waste would he reduced to n minimum,
but unless something is done to reduce this enor-
mous waste wo must not be surpriged to finul our fire
protection very much impaired, an a loud call made
for & new muin from Ludlow.”

Number of meters, November, 1886, 285.

*@o——

Supt. Coggeshall of the New Bedford, Mass.,
Water Works, says in bis report for 1885:

'* The total consnmption shows an increaseover the
figures of last year of 20 per cent. With the exception
of Deccmber snd May, there is rRhown au incrense
over the corresponding month of last seuson, of from
nine million gallons in May to thirty-seven million
in August. A general application of meters would
undoubtedly check this growing trouble, and result
in a considerable reduction of the daily consumption.”

Number of metera in nuse, November, 1885, 67.

Number of meters in use, January, 1857, §2. Crown,
43, 3
The Trustees of the Water Works of Sandusky

City, Ohio, in their report for 1885, say :

“The reduction of the waste of water with what
few meters we have been able to furnish has boun
very considerable, as our record of the number of
gallons pnmped during the past ycar shows. That
we have aucceeded in reducing the waste and increas-
ing the revenue are facts which should call for the
approbatioun of every citizen desirons of promoting
the interest of the City and the success of the Water
Works. Itscewms that hardly any one coulil be found
to object to tbe measurement of an article that he wau
engaged in purchasing. If a price is ngreed upon, 1t
should be for a given quantity, and uncither Luyer
nor scller, one would suppose, conld honcsily ob-
ject.

* We are awaro tbat it i8 claimesl thutthe moters are
uot correct. No sufficient proof of that fact hns been
made to our knowledge, but we are inclined to he-
lieve that the meter is disliked because it is the
truthful, sleepléss and unprejudiced acitness of Uie quan-
tity of waler used or wagled. ''he meters we have
used have all been testecd by the makers, and the
populsrity and extensively growing nse of the Crown
meters throughont the United Htutes and Canadu
furnisb snflicicnt ovidence of their relinbility. We
are of the opinion thut no better or fairer inethod can

At | be adopted for large consumers than the applicativn

of the meter, and whether the public approve or reject
it, we shall retire from the positions we now otcupy
with the conscientious conviction that we have taken
a step in the rizht direction, which, if persisted in,
will be found most equitahle for water takers and
most beneficial to the \Water Works. The auccess of
the Water Works is a public grin; the reckleas run-
ning of the engines witbout adequate remuneration
is a pulilic loss for privato gain.”

Sopr. Jupsoy, of the same Works, says, after show-
ing the incren-e in receipts: ** That the meters (which
oost about $1 000) have more than paid for them-
selves in increased rent, or, in other words, have cost
the Board nothing, and are ready for service anotber
year, and will be for many yoars, if properly cared
for. Iu fact, not only have the meters heen the
means of increasing the revenue, but they have done
n great deul to check the waste of water in uearly
every case where they have heen putin. Consumemn
have accomplisbed the same results as formerly witb
fifiy per cent. of the water formerly nsed.”

Nuwuber of meters, Septomnber, 1856, #0. 44 Crown
and Empire,

—_— .
Supt. Dunbar of the Bay City, Mich.,, Water
Works, in his report of 1885, says:

“'The receipts forthe firat half of the year shows
an increase of more than twenty-threo mitlion
gallons over the first half of 1884, while the lrst half
of the year shows n deccrense of sbout oightecn
million gallons from the lagt balf of 1884. ‘I'his i8 due
principally to the cutting off tbe wnste of water on
services metered during tbe year.”

Number of meters, November, 1886, 174, Crown
and Empire, 127.
{ 2T 3

Supt. Bolling of the Richmond, Va.,, Water
Works, in his report for 1885, says:

**'T'here nre now in use in the City thirty-one meters
of difterent make, the majority are the Crown meters,
and dre giving general satisfaction. Great improve-
ment bas been made in the water meter; and in many
cities \bey are rapidly being introduced as the only
reliable means of makiug correct charges. I would
recommend the purehase of (uitea anmber, at least
to pluce them on supplying manufacturers, motors,
elevators, etc. Tbey will nlso render much assistance
in detecting waste, and will many times repay their
coat.”

Number of metersin use, November, 1886, 40. Crown,

23.

Supt. Miller of the Savannah, Geo., Water
Works, in his report for 1885, says :

“Tbe adoption of mecters as recommended years

ago, is becoming more necessary every recurring




your to large and indefinite consumers. Quite o
disparity of mtes are charged for nncertain quantities,
which if measnred to consumers at 8o much per
thousand gallons, would b mucb more satisfactory."

No meters in service.
— el e
Supt. L. H. Knapp of Buffalo, N. Y., Water
Works, eays in his report of 1885 :

**The amount roceival for metered water, including
tho three cent and six cent rate, was a little over
$52.000. 1If the remainder of the water was sold at
ten ceunts per 1,000 gailons, which would he one of
the lowest rates for domestic cunsumers, the revenuu
of the Daoparticent would be $930,000), or more than
doulile what was received, showing how important it
18 to meter large consumaors, and preventing unnec-
essary waste."

Nuamber of meters in sirvice, November, 1826, 94.

Number of meters in service, Jannary, 1§87, 100.
Crown. 41.

. - =
Chief-Engineer Benzenberg of Milwaukee, Wis.,
Water Works, in his report for 1885, says:

*“ Water wast:—nothing new eould be said upon
the subject. Tho nuseleas waste of water is atill going
on.
materinlize, nmil resistance to the metering of water
has arisen. It appears that n larger waste will be
necessary to wecure a proper support in the checking
of the same. Jleters, however, nre coutinually being
placed whore deemed hest nnil necessary,"’

7 matarz in nea Navamhase 1. 10Q0

. -

Supt. W. G. Richards of Atlanta, Ga., Water
Works, in lus report for 1885, says:

*The introtluctivn of water meters, which, up to
January 1, 1856, nomber 1,392, las certrinly saved
money to all clusses of our eilizety, aB without them
the rate of taxation must have heen incrensed to raiso
money to pay for another main pipe, another set of
pumping machinery, an additional reservoir, the nec-
essary dam and suction pipe, ete., all of which woulid
bave cost between one bundred and thirty anc one
huwlred and fifty thonsand dollars.

NATIONAL METER COMPANY.

The bope for legislation last Winter fuilcd to |
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day of 4,422,993 gallons, and « consnmption of 19,133
pounds of ooal. For the mounth of November, 1880,
the pumpage was 48,130,0C0 gallons, and the cosl
consumed wax 256,000 pounds, showing a saviug in
pumpage rince the general introduction of meters of
2,818,993 gullons per day, amil of coal 10,573 pounds
per dny. For morethan two monthspast the small or
original set ol pumps have heen farnisbing the water
for domestic usen and fires. I think it bardly neces-
sary to produce any further argument in favor of the
mater systein.,”

Sorr. WV, G, RRiceanps also ndds in his report for
tho year 18%G: ‘¢ cannot close this report without
agnin mentioning the very geatifying results tbat
bave heen obtained through the nmiver:al use of
moter«. ‘The waste has heen stopped, the pumpsge
bas been reduced to about one-third what It was
prior to their introduclion, the consumption «f coal
15 nlso nbout one-third of what it wns, we are enubled
to give the Bremnen all tho pressure wanted or re-
quired, we have been enabled to get the pumping
1achinery in splendid condition, we are earrying a
uniforin domestic presaure that ix giving satisfaction
at the Lighest sltitudes in the City and affurding all
the pressurc required for the bydraulic elevators, the
rate of insarance han been reduced, and the insnr-
ance underwriters are pleased with the uniform
eficency of the Works. ‘I'here are no complnintsor
grumbling, except the regnlar ionthly growls from
those who have to pay for neglect or carelessness in
the shape of a hig water bill. Whatever merit the
Water Works bas is due to the meter system and the
Board of Water Commissioners, aided by hig honor
the Mayor, who displayed the neive to regnire their
universal introduction, anil thereby saved the Water
Works {rom bdcoming a wreck."

Number of meters in scrvice, 1885, 1,392.
Nuamber of meters in service Novewnher, 18586, 1,778,
Number of (‘rown in aervice, March, 18587, 967.

el i A

Supt. Chas. E. Fowler of Foughkeepsie, N. Y.,
in his report for 1885. says:

*+'T'he long continued extreme cold of last Winter
caused a flow to prevent freezing, and an imprension
that the sanitary ceondition was improved therehy,
wnintained the fAow through tlie Summer wonths.

Facts show con. | I'be most diligent efforts of the inspector failed to

clusively that the plan sdopted was the very bent |8top 1t, as the fixtures were in good order, and ns

meéthod of securing just what we now have and all
that bas ever been promised by your body, namely,
n good water supply for fire protection and sanitary
purposes. Even the insumnce agents are weil
pleased, which I take ns good ovidence of the efficien.
¢y of the water works. Another evildence of the ef-
foet of the mcters is shown by the monthly reportsif
the Engineer. For the minth of November, 1884, the
pumpnge was 132,679,900 gallons, and the coal con.-

|soon as he left

the premises the tlow would be
resnmed. Tbe only remedy reems to be in the rapid
inerease of maters. ‘The worat cases hinve heen noted
and meters have been put on: others were noted
for future application. Eighty-eight metera (cighty-
seven were Crown and Enipire) have heen added
«uriog the year.”

Number of meters in service, Januvary R=7, 433.

sumed was 575,000 pounds, an avernge pnmpage per | Crown and Empire, 243.
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John Caulfield, Sec'y of Board of Water Com-
missioners of St. Paul, Minn,, in his report
ending December, 1886, says:

**There are now in ude 200 meters, an increase
of 84. 'The revenue derived from this source was
$30,603. an increase of $1,120 over former year. It is
the intention of this Department to place meters on
all livery stables, reataurants, laundries, manufactur-
ing extablisbmentsa’ where steam is used, and on &ll
other places where large quantities of water is used
or waste suspected.”

Number of meters in service, December, 1888, 200

Edward W. Cate, Eaq., Pres. of Water Board,

they feel that in tbe near future such a plan or an
approximation to it, will be deemed expedlent.”

Number of meters, January, 1887, 1,998. Crown
1,415,
Secretary Sloan of Erie, Pa.,, Water Works, in
his report for 188s, says:

* Fifty-two meters are in use, heing nine more
than last year. Lxcept in one or two instances, every
meter that has been set has shown a greater consump-
tion of water than has been suspected. No consumer
can justly complain when a meter is applied to his
premises, ns every failure in the operation of tbe same
must, from the nature of their coustruction, be in his
favor.” :

Nnmber of meters in use January, 1886, 53.

City of Newton, Mass., in the report for lhei Number of meters in nse January, 1887, 63.

year ending December 31, 1885, says:

“The estublished policy of the Department in
encouraging the use of meters meets with the con-
tinual approval of the Board, not only because, in the
opinion of tbe Board, the sslo of water Ly measure is
the most eqnitable an: eatisfactory method of it
dizposal, but also for the renson tbat metcrs are
invaluable in the proper administration of the most
important branch of Water Works management,
the suppression of water waste. The Board bave been
for some time considering tbe question of recornmend-
ing a more general nse of meters even than now
cxists ;: and, while believing tbat possibly at the

present time there may not be a necessity for reqnir- !

ing all serviees supplsing bath-rooms to e metered,

Supt. R. N. Ellis, of jacksonville, Fla., in his
report dated July, 1886, says:

No new Meters havé been bought this ycar, owing to
the other large outlays we have bad to make, but wo
need them badiy, and another bundred sbonld be
procured as soon ns possible. We now have in use
240 meters. The cost of meter service for repairs,
cleaning, testing and reading for the year wus
$170.99, a very small amouni, wben compared with
the revenue derive:l from the usc of the meoters.

Number of meters in use July, 188G, 240. All
Crown meters.

Extracts from Thirty-one Water

Departments.
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STATEMENT O

CHARLES B. BRUSH, Chief-Engineer and Superintendent of the Hackensack
Water Company. Hoboken. N. J.,

ON THE Use orF WATER METERS.

1IacrRENSACK WarER CoMPAXRY, RrORGANTZED,
No. 15 Newark St., Hosoxey, N, J., Februnary 23, 1887. l’
Narroxar. Merea Company, 252 Broadway, New York.

GexTreses ; In reply to your request of the 18th inst, I wonld inform you that tho populaition of the
district supplied by this Cornpany, which includes Hoboken rnd Northern New Jersey, in the lackensnck
Valley and easterly to tho JIndson River, contained, according to the ccnsus of 1885, a population of 68,588
people. During the ycur 1886 the operating expenses of the Company amounted to $43,012.05, ani the gross
reccipts amounted to $125,674.83, the receipte over expensos amounting to $82,662.18. The dnily cousump-
tion in gallons is 3,659,067. 1,888 meters are used, of which 1,329 were made by your Company.

Yours respectfully,
CHAS. B. BRUSH, Chief Engineer and Superintendeut.
] -
Hackexnsack Warke CoxmraNy RrorGanizem,
No, 15 Newark 8t., Hobokky, N. J., February 21, 1887. I’
Natronar. Merzr Cosmeany, 252 Broadway, New York City.

Gestremes: The following data is fnrnished in reply to your requestof the 18th inst. There areat prosent
4,643 confumers from the maing of this Company, 1883 of these congnmer« are metered. 1,329 of thesemeters
were made by your Company, and the balance (559) were made by H, R. Worthington. In order to ascertain
the effact of attaching meters on premiges which had bern supplicd for many years with water on the
ordinary Iouse Rate Plan (without meters), 4839 houses were seléctell in Hubeken, and after a great denl of
public opposition, meters wore attached to each of them. These premises were principally large
tencments, npartinent houses, saloons, ant some private residences. The following table, showing the effect
ench quurter for the luat fiReen months of etoring these 439 houses, demonstrates most conclusively the
originul position taken hy this Compnny, that the attachmoent of meters was decidedly to the interest of the
great majority of tho consumers, as well as to the Water Company.

Consumers. louse Rates. Mecter Rates. Difference.
Nov. 1, 1885 to Feb. I, 1884:
8397 reduced $2,978.39 $2,047.92 $930.47
1725 increased AR7.41 1,042.73 356.32
$3,666.50 $3,000,65 Loss, $375,15
Feb. 1to May 1, 1888:
63°, reduced $2,3582.18 £1.433.28 $948.85
37°; incrensed 1,424.R7 2,610.60 1,185.53
$3,807.00 $1.013.78 Gain, $236.68
May 1 to Aug. ], 18K6:
699 redunced $2,254.88 $1,453.28 $501.62
4177 increased 1,606.95 2,776.17 1,208.22
$3,821.83 $1,208 43 Gain, $406.60
Aug. 1 to Nov. 1, 1886:
57% reilluced $2,188.45 $1,447.16 $741.29
43%; increased 1,633.38 2,813.29 1,179.91
$3,821.83 $1,200.45 Gain, $138.62
Nov. 1, 1866. to Feb. 1, 1887:
7224 reduced 82.751.72 $1,941.04 $510.68
28 % increased 1,070.11 1,948.81 878.70
$3.821.83 $3,859.85 @nin, $48.02

In order to ascertain theeffectof the meter system in n xew pisTRICT, 191 Average dwellings were selected
on Union Hill, which contained about eight occupants to each house. 'I'hese houses were metered. If house
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STATEMENT OF CHARLES B. BRUSH—-CONTINUED.

rates in each cnse bad been ebarged, the daily draft per capita would bave been about 76 gallons, nnd the
following result would linve becn obtained :

Honsex, Anauanl Revenue, Daily Draft,
191. $2,597.62. 115,000 galls.

The following have been the actual resuits :

First six months, Winter, $1,081.32 12,860 "
Second ¢ i Summer, 1,617.26 18,948 \
Third - = Winter, 1,610.44 18,000 ey
Fonrth ¢ " Summer, 1,869.94 24,000 34
Fifth ¢ Ss Winter, 1,385.17 16,650 o
Sixth ¢ et Summer, 1,95Y.24 23,000 "

At House Rates cach house would Lave averaged $13.66 per annum.

At Meter Rates the actual return was :

At rate of Ist six months, Winter, $5.66 per Annnm

)L TR0 R N L L Summer, 8.46 ¢ .
Whirdeyery; Si4-12

" “" . 3d e i \Vinter' 579“ o i

€ cs 0 Jth ¢ w Sumuer, .74 “
Wehobevenn Si76

s Tie o uhth, " Wiater, 8758 o "

‘e X} "’ ﬁth [ b Sllmmcr. ]0'-35 g 'y
Waole-youn 1283

Our experience indicates that two-thirds of all consnmers on the louse Rate Plan pay for owe-third
more water than they nae, nnd the remaining one-thirl of the consumers are carcless. wastefal, and consume
more water than double the nuber of their more careful neighbors save ; Lence, any form of Honse Hate
Tux is 8 manifest injustica to tbe great majority of consumers.

When tbe revenue of the meter system equanls the revenne from House Iates, the consumption with
meters is reduced abont two-thirds below the consvmption which exists when Ilouse Rates are charged.

This Company furnishes all meters «nd keeps thein in repair (except in case of misuse or frost) without
cost to consumers. ’I'bis is done bacause it is befieved to be just to the consumers and economical to the
Company. No NEW CONSUMER i8 accepted without » METER ArTacnep to his service pipe. Only one meter 18
furnizshed by the Company to each tup.

Respectfully anbwitted,
CHa8S. B. BRUSH, Chief-Enginecr and Superintendent.

Hr =leimuanl Watsr Camnanv renorts !

Consnmers. Avernge duily consumption, I'er capita. No. of meters.
1883. 2816 3,850,905 gullons, 136 gallons, 76
1888, 4,653 3.059.0467 191,888, less— &4¢ 1,888

e S——
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HOW DO YOU GOVERN WATER BILLS WHEN USING METERS?

'This question is often asked, and we offer this solution:
Make a minimum charge to EVERY CONSUMER, PAYABLE IN ADVANCE.
Charge arL coNsOMERs the same rate per 1,000 gallons up to winiwuwm amount, all over that quantity,
charge as per your meter schedule.
To illustrate:
Minimum anunnal charge, say, $10.00 (i 250. per 1,000 galls, give 40,000 gallons per yeor.
" i oo 1300 o WooB 6w 48000 .
" " B 3500 * X I .

25 cents per 1,00 galions should be the minimnm price for that amount of water.
Exnmine and rea( meters quarterly, on LARGE CONSUMERB MONTHLY.

Many Departments charge yearly rental of 10 to 1623 on cost of meters, hayable in advance.

Wae strongly recommend that EVERY DEPARTMENT own and control all Meters in
service, and that it HOLD CONSUMERS RESPONSIBLE FOR DAMAGE OR NEGLIGENCE.

COST OF SETTING WATER METERS.

The Meter Juspector (J. C. Whitney) of the Water Works at Newton, Mass,, states: ¢* The average cost of
setting 700 4-inch Ceowx MeTEBS—during last six months— was RS cents each, the §.inch about double, §1.75.

I'vovipENcy, R. I, Water Works charge for setting a d-inch or §-inch, $£3.75.

We cite the above regarding the setting of moters, nud would say, in our judgment, the cost ordinarily
wounld be, from $2.00 to 83.00 for the smallest size.
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TARLF, No, 2.
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16,847
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46 16
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17,894
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110,539
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3,690,371
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Meters Mufil. by
Nat'l Moter (o,
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‘ STATISTICS OF WATER WORKS USING WATER METERS IN COMPARISON WITH THOSE WHICH DO NOT. IN

TABRLE No, 3.
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COMPARISONS.

The last Annual Report for 1888, of Providence, R. 1., stated, the gross amount
received for Water vvas $313,861.
4,780,886 gallons.

Amount now

received

in Dollary.

New York, N. Y.... $2,299,%65
Philadelphia, Pa.. .. 1,826, 161
Chioago, 1ll........ 1,334,038
Brookiyn. N. Y..... 1,257,769
Boston, Mass. ... ... 1,648,322
Buffalo. N. Y......, 444.424
Detroit, Mich... ., | 319,205
8t. louis, Mo.... | 800,325
Washington, D. ¢ | 145,586
Milwaukes, Wis.. 210,027
Allegheny City, Pu. 191,955
Iouisville, Ky . 226.670
Richmond, Va.. .. 98,632
SOV Y. L 87,034
Minpeapolis, Minn. ®1,115
Naushville, l'enn, | 71,363
Rocheater, N. ¥ _ .. 179,445
Harrisburg, Pa. C8,173
Wilmington, Del.. . O8, 459
lancaster, Pa... | 48,500
Toledo, O...,.vuu.. | $0,170.
FrighPa.......... 59,650
Salem, Mass.,. | 47,790
Bey City, Mich. 20,212
Zanesville, O..... | 0,184
Lawrence, AMass... | 78,114
Augusts, Ga.... 28,040
liynn, Mass...... £ 110,539
Rome, N. Y..... 12,967
Lewialon, Me. 30,580
Fall River, Muss 127,475
AManchester. N. Il 80,404
Sandusky, O...- | 17,060
Pittsfield, Mnss.. 20,557
Dayton, O.. .. .- 95,295
Pawtucket, IR, L 79 013
an e &19 174 85

QUERY.—Why do nat all Water Works receive the same
water as PROVIDENCE, R. |. and FALL RIVER, MASS. ?

ANSWER.—Because PROVIOENCE, R. |. has 57 per cent., and FALL RIVER, MASS.,

Averago Dallly
Conrumption
in Gallons.

189,000,000

G, 945, 2
91,047,642
13,414,270
32,344,860
28,000,557
27,317,341
2(, 900,000
24, 600, 000
16,052,475
14,000,000
0,920,340
9,900, 122
8,000,000
7,093,264
6,000,000
6,313,292
6,143.015
4,431,339
4,017,165
3,740,128
2,679,874
2,491,930
2,293,086
2,184, 406
2,296,265
2,191,695
1,920,619
1,733,711
1,718,445
1 488,135
1,452,644
1,517,234
1,465,786
1,643,437
2,256,281

A7R 054 /292

67 per cent. of their taps metered.

Number of
Times Moro
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Providince.
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What the Gross
Amount would Come
to 1n Dollars,

7,221,209
4,430,616
6,073,676
2,878,489
2,144,756
2,028,749
1,828,059
1,741,025
1,693,229
1,086, 107
833,22
855,842
(55 852
29,918
636, 189
39x 222
420,171
938.645
204,748
266 527
232,035
169,322
168,061
150,604
144,295
150, 64610
144,234
128,660
116,017
116,017
94,068
94,068
97.283
94,00
106,610
150, 509

*AK O7H 492

pro rata

| 2,660

Average daily consumption was

Meters, 6,648 Had the following Cities

received the same proportion for their daily con-
sumption, it would be

Number of Melers
in Use.

14,582 Dee. 31, '86.
21

3,100
2,306

4,602

73

481
24
6
100

2 400

Prov. 8,
Total, 43,222

amount for their

['otal number of Meters, including Providence, 43,2232,
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A GOOD INVESIMENT FOR WATER WORKS.

$10,000 investod in ‘‘Caowx" MerEns a year, at 6 per cent. - - - - $600.00
Repnirs on eame (from nll causea), 2 per cent. = - - = = - : 200.00
] o less frozen meters, 1 per cent. - - - - - £100.00

In estimating the Cost of Repairs at 2 per cemt. per annum we have exceedvd the amount at
least four times, as it will not amount to } of 1 per cent. per annum. (See °*‘lable uf Cost of

Repairs," page 34.)

'The saving in a year of 8,200,000 gallons, or 8,767 gallons a day, at 26 cta. 1,000 galluns, - - $800.00
“ . 4,000,000 ¢ 11,233 s o0 s z - - 800.00
" " 5,332,000 £8 ¢ 14,608 L] = 15 fe s - - . 800.00
+ = 8,000,000 = ¢ 22,466 s -l L R0 L - - 800,00
- 3k 16,000,000 ** 44932 ] . L fri, (X L - . - SO0, (0

$20,000 invested in **Crowx” METERs a year, at 6 per cent. - - a - #1,200.00

Repairs on xame (from all causes), 2 per cent. - - - - - - - 400.00
i s “ less frozem meters, 1 per cent. - - - - = 220000

The eaving in a year of 6,400,000 gallons, or 17,534 gallons a doy, at 25 eta. 1,000 gallons, - - 81,600.00
4 <5 8,000,000 ** 40 22,466 s 1 (D7) O 5 = . 1,600.00
e o 10,664,000 ** « 29,216 o~ & 1OF]5 s e . - - 1,600.00
b i 16,000,000 . 44,932 i " “ 10 ¢ = - - 1,600.00
b 2L 32,000,000 ** “ 95,964 b v Qe e - - = 1,600.00

850,000 invested in ‘“Crows" METERS a year, at 6 per cent. - . - - = K3,000.00

Ropairs on same (from all causes), 2 per ocent. - - - - - - 1,000 00
o i ¢ less frozen metecrs, 1 per cent. - . - - - S0L00

The saving in a year of 16,000,000 gallons, or 43,835 gullons a day, at 26 cts. 1,000 gallons, - - $4,000.00
“ “ 20,000,000 ¢« 56,165 ¢ ¢ g0 g - 4,000.00
i “ 26,660,000 ¢+ ¢ 73,040 ¢ 4 w3 e " - - 4,000.00
i L 40,000,000 ** ‘¢ 112,330 L % R 1058 i . 4,000.00
1) £ 80,000,000 ¢ ¢« 224,660 SO A8 TR GRLE o - = 4,000.00
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TABLE ILLUSTRATING WHAT 10 PER GENT. OF DAILY CONSUMPTION
AMOUNTS TO, IF SAVED.

It is ostimatod that the wastage of most Wuter Works amounts to at least 30 per
cent. of the daily consumption. A saving of 10 per cent. of the daily consamption
would show :

| Amount of I
11 Amount of | Which s tho!\Which I8 the
Oolug.r‘npyuan 1lo)i‘lloyt 1,000 Gallons "“l{f;i';'“’ Intoreston | Interest on
1o gallons. Consumption. a Day. Porn Year. Bt 0bor cout. at 4 per cent,

New York, 109,000,000 10,900, 000 @b ols, &545,00 $198,025) $3.315,416 $4,973,125
v 10 1,090.60 897,830 } 6,620,832 9,946,250
Philadelphia, Pa., | (8,945,260 8,804,526 5 344.70 123,815 2,083,524 8,0115.376
10 6k, 40 247,630 } 4,167,048 | 6,190,750
Brooklyn, N. Y., 43,414,270 4,341 427 5 217.05 82,223 1.370,1184 [ 2,055,675
10 434.10 164 446 ( 2,740,678 | 4,111,150
Boston, Mass., 32,314,560 83,234,455 5 161.70 59,020 ful, 608 1,475.500
| | 10 323.40 118,040 ( 1,987,382 2,951,000
huffalo, N. Y., | 28,600,557 2,860),0666 5 143.00 52,195 L 869,916 1,304,876
| 10 286.00 104.2%0( 1,789,832 | 2,607,250
Milwaukee, Wis., 16,082,476 | 1,108,247 5 80.30 29,309 | 188, 482 732,725
10 160.60 58,618 973,984 | 1465,450
Detroit, Mich., 27,317,341 2,731,734 6 136.55 49,840 830,665 | 1,237.000
. 10 273.10 99,681 | 1,661,352 2,492,026
5t. Lonis, Mo., 20,900, 000 2,610,000 [} 131.50 49.002 785472 | 1,227,300
10 2439.00 95,185 1,670,944 2,454,625
Washington, B.C., 24,500,000 2,650,000 b 132.50 48,302 789,12 | 1,209,050
10 265.00 9,725 1.579,824 2,418 126
Cleéveland, Ohio., 17,950,694 1,795,069 5 89.75 32.758{ 645,966 818,940
10 179.50 65,016 1,091,932 1,637,900
Richmond, Va.,, | 9,908,122 990,612 6 49.60 18,067 301,110 451.675
[ 10 99.00 86.135 | 602,232 903,376
Rochester, N. Y. 8,343,292 134,329 5} 31.70 11,670 192,834 289,250
10 63.50 23,140 885,186 | 578,800
Allegheny City, Pa. 13,000.000 1,300,000 5 85.00 23,726 | 395,416 593 125
10 180.00 47,450 § 790,832 1,186,250
Lowell, Mass., 3,561,000 | 856,100 8 17.80 6,497 108, 284 162,425
10 35.60 12 994 ( 216,568 324,850
Toledo, Ohio., 3,740,148 374,014 i 18.70 7.825 130,425 | 195, 630
10 37.50 15,651 | 260,850 301,275
Savannasb, Ga., 4,739,612 | 473,961 b 23.69 9 826 163,781 245,671
10 47 38 19,653 327,62 | 491,325

] 1

From Reports of 83 Water Works on their daily waste, the average was 337y per
cent. of their daily consumption. Six reported wastage very large.

According to Chief-Engineer Wm. Ludlow, 57 per cent. of the water supply is used,
while 43 per cent. is wasted.



TABLE SHOWING THE WATER RATES PER 1,000 GALLONS IN THE
FOLLOWING PLAGES WHERE METERS ARE USED:

f 54 NATIONAL METER COMPANY.
Marve Ruone [wranv.
Conts. Centa.
| BBOGOT:: sic o i oo 5aie s a0 e s oiwannanansy 30 | Providence.......... cecvveeree sonnnn 16 to 30
L FOrUIBNA ARy . L awinrs DL T, 0 e o 20 to 40 **  Minimum annual charge, $10.
e Minimum annual cbarge, $10. Pawtoeket. ......cooiviiiiiine tinenn 6 to 30
New Haxvemne, Woonsgocket..............ceviiniiaan, 30
I hoRtar o A= - g 20 ] Waterbury... ... .. ............ Ny 10 to 30
. Minimum annual cbarge $15. | New Yorg.
1 N AR A s S L s 15780 30 1 AlbAn Yy e e et el e 5 to 40
, VRIAOST | .&.msterdum ........... =4 B Sgon 6 to 3(3
M AIbe s, . 5. R o 10 to 30 glrzg:;?lxlton .......................... 6 to 12&
Burhinglom.......coovovieinnennnie 128050 | Buflo. ... . ieeii s eeiaeins 3
, MABBACHURETTS. (IR b oobondo e Saal Sessaao 0daBd: 12 to 25
{| Ameabury .- ..ococieiiiiiiiiiin cinee 30 to ‘50 Cortland and Homer..........c.cc..... 20 to 60
1 Boston. .....coeeerniiiniiiiai e e 20 | COMMIDG. e . e enenenenenenenennens .. 10 to
| Clinton..... ....ccooiiiiiininaan., 16 80 50 | Blmira. ..o ve veeies e e e 9 to 45
i Cambridge. .....oovveeerireeeeeninann. 10 to 20 | pyoghing............. . T 20 to 60
1 Fall River ......c.ooo coviiinnennnen. 30H ToRnAtowE . . e el SRR 25
| ‘*  Minimum annual obarge, $10. | g M e R e e 30
| TR g B0 poaiaaomd o 0 0o 80003 16 t0 20 | \1¢ Morrig............ D e 10 to 30
} Hinghammbe et e L S L By T e A 133
i 16 TR S e A3 (P ST B 0 o 30T 20 to 25 OWEBO.« eeneennrenennen R 80
: **  Minimum annuel charge, $10. Oneontas .o 050 T e ietare Py ey 20 to 60
} ' Lo WO Ny M . o e e et 16 Onoidayel, iy B S AR 20 to §0
1 ‘  Minimum annual charge, $12 | Rochester....... 8 I B A e 5 to 13
il T g e Tt e 151« & o iils 17} to 20 | SArAtOgA. ... ounenn .. .. . o 16
| = Minimum snuual charge, $12. | Syracuse. .......... RN e e 6 to 25
| ! New.'Bedfor@- 0 g m o on Lo e 2} to 16 «  Minimnm annual chirage, $10.
1 Korthampfton.. ....... .. .. 2uL Lo, 10 to 20 | proy..... .. ST A o A & i 10 to 20
} North Adams ............ooeennne 10 80 16 | Opica ......ceeueeiinneian ceeeeinnnn 16 to 30
| ﬂ QAIBEYS Gttt o s, s 124 to 30 o Minimum annual cbarge, $10.
' Pf’“bo‘] 3 008 2005 4QOg 7060 CB00 0 oD 2 | waverl y R T SR A 5 o oanon 20
' Pittefield ........ocoveieiiiniennnnn.. 10 | wWaterford....... secoeer venenenennn. 6 to 20
| Salom: . W N et Jo 0o 00030 134 to 200 Whltehal IR ety et s sy ki s o' 6 to 20
| Springﬂeld ......................... 10 to 20 Yonkers ..... e o o U 16 to 40
“ Minimumannoal charge, $8 & $10. #  Manufncturers specinl rates:
| R | TAODIODT: e T Pl ol oms o L 123 to 23 Minimum annual charge, not
! i #  Minimum annual charge, $10. ;;sr:”lhan tiso]ﬁoo _;t)gr atlllxl;:r:er.s
|l Waleharo, .. ..o .2 0. e Sl o 25 to 30 aioen Devor G T -
AT T PR e e B i a0 BDoE 000 30 5 o 50
l } Worcester. ....... 4. casreisaasnrraves 16 to 26 ; NewIxnser.
i A et O e el o e siae caiaene 20
| ) CoxyecTicoT | Mackensack ............. | 13 to 23
i i IBrIdgepeTUe. -l. . <y - . . e 29 to 30 “ all new comsnmers must
‘ WEus] goo o8 g oI 000 0000 FoRo0k 7§ to 30 have a meter.
‘ 1 LTI & woh e SRS SO s 10 to 25 | Jersey City....... covvenniinncnncnnenn 21 to 27
New Britain........ccoveviiiiiiiinnns 10 | Morristown............ Sje 5o o R SN 33
IR 7 L NGO Coo06 5005 3000t aan 300G 10 t0 35 | NeWATK . .ovovrienr coveeninenenenenns 16
NeW HODdOD. g sre o o == ot siage o oo somvosiers 20 to 30 c Minimum annual charge, $15.
i i 33 (3 1R G A i Ytk (s RO, e 15 to 30 | New Brunawiock. .......cc.oeeeuvnenens 124 to 60
1 , Stoningtony.i. . o ms e v e e e 10 ‘t0: 207 | “Trenten. .. ..o ... cfmp - i S s sl 15 to 20
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PENNBYLYANIA.

Allegheny Cily.....ceu cruanivnrivinaas
Bloomsburg ...... o e
Conshohocken............ccivimauniasas

Hazelton........ cicossiocennencenans
Lo D) QRO I R e ie78 aefor ol slo.ofess o

McKeesport
Philadelpbin. . ... coveeveeieiiinn vnns
PIBbUrg. . . . iilie oo db e i b i
Reading,. ...

Cleveinnd ..
Cinicinnati ... . cvvrsavrinns T )
Columbas ... v vaasvassssinesssbans

" Minimum annual charge, $6.
Dayton. .....
Norwalk .. ............
Sandurky ...l S oo mARRRY RIS

8¢ Minimum aunval charge, $6.
Springfield....

Indiapapolis. ..... .coooovieiiiiina.e..
‘Perre Ilaute
South Bent N e e i e d s

e LT b o e Pomo o 000t s, - N

Jackeonville. ......
o Minimum annual charge, $5.

Quincy

MicaiaaN.

1Y (O S mn s g o a0 A T
Detroit, . . o T ety P pepeveree:

Kenosha...... ... .
LIRS 5 S Toyh . R Dl i A
0 (G LT VB o et T TR T S T

Cents.

156
10 to 35

16
16} to 40
6 to 10

60
10 to 16
5 to 16
8 to 30
4} to 30

8
5 to 20
10§ to 213

63to 133
9
7 to 20

8 to 40
10
6 to 20

10 to 40
8 to 20
16

12 to 40
11

10 to 15
8 to 10
156 to 30
13 to 40

15 to 50

5 to 10

10
6 to 12
6 to 30
9} to 30

10
5 to 20

10 to 15
4} to 20
20 to b0

| Council Bluff...... .
Cedar Rapifs.......ccovvneiiinnnnn
Dobuque.....f.eeeiieceieieananes 5
LT Y v BB QB 40 Dog e 106000 100G
Des Moines.........
Ottumwa............

Minneapo!is......... ...... 13 A ror
Minimum annual charge, $10.

WIDODA... cviamcas qosece sqees soe
L. AT 0 iy i - o e tole Elarkials Reltoaalo P o

Hannibal...... e N e .
Jangas Cihve it . s i) axmaba
Springfield....................
StLouis.......c...c.u. . e S dws vhEe

Kaxsas,
Abilenp; 7. .. L e e e :
ALONIEOD S o « - wc st e s

| CorLorADO
Denver City.............. oy,
GUnnishn . 0. I e Tt !
to large consamers §
NEBRASEA.
| Lincoln.......... ... o R N A R
CALISORNIA .
| Los Angeles ............ o e L T .
OhKland', . 8 S S e
BAD FrANCIBCO, . iussansarsrbs b vt anryny
VY e P e Y S S
The -
Wilmingtont . . e e s krn et e
MARYTAND.

Baltimore . ... ... Kva :
HARETBLOWN . s .o soss o vannimsine oot waus

YVInGiNiA.
S TTAMIN 0 6 e o o e T et | 5 g i
RICh I T et oo ohale = —rols 7o s'a o =uTes 3
Nortn CAROLINA.
(3 1Y (S 5 S i
WY 0.6 oo oooo0 aodks BoaBoIRo ooy,
Sourr CAROIINA.
| Charleston...... R P g T S i g
(:2oROIA
A Y e o o 1] o e
new consumers must have a
meler,

Cents.
15 to 35
15 to 40
30 to GO
10 to 40
15 to 20
10 to 30
35 to 60
13 to 40

10 to 20

8
15 to 40

20 to 50
10 to 36

26
12} to 30

10

10 to 20

30
30 to 65
23) to 46
40 to $§1

10

8
8 to 60

20 to 40
15

30 to 60
10 to 20

25 to 80

17
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AlABAMA. Cents. Kextooky— Ohntinued Conts.
Birmingham.. ...... ............ 6 to 40 = Lexington........ 174t0 25
pMonfgomery® .. ... S 0N L oS 25 | Louisville......, 6 to 85
Lovisiaxa
New Orleans. ...... . coeeiacnncusss- . 16 to 30 | Chattanooga # to 33
TEXAR I}’noxv_ille ........................... 10 to 30
Foxk MWorth . ....... 0. T, SO 20 to 45 Nashrille........ TG O it Tw 15
San Antonio......coot tiiieiiaaeannn 25 to 50
CaNama
KestUcxy. Brantford .. ...... A e e 12 to 20
Maysville.......... yis s NN, I 15to 80 Hamilton.......... ........ L RN 12}
INEW PORL. . oaicmhe T e i 3% o oo o « Ffate 10 | Halifaxyo. s Go o hiiiogreit S e - 30
" Minimum aunual chnrge. $15. IO On iy . e A s Sieor vaeaewy 20 to 333
OwerfBbOro, S o .. L W Jiemle oe oo e 10 to 25 St. Catbarine..........,.. . ‘ 14
Average Minimum Price for 1,000 Gallons, in 163 places, - - 9.4 cents.
@ MGXI'I"U”I a“ 'y € “ g > L. = 28 a“

E:lrames, 2 ’Iz cents to 100 cents.

THE FOLLOWING TABLE WILL SHOW HOW CITY WAIER MAY BE WASTED.

Gullons and hundredths of gallons of water that will he discharged per minute throngh various sized
orifices at the heads stated.

ena "":.""‘. DIAMETERS OF ORIFICES IN INCHES AND FRACTIONS OF AN INCIIL
ve. | i . o ‘
| .‘16{132!116 i ! § 3 i i 1 1} O B 2
R e i Reinas. ) i) L - . e ey
o {| 1 ' | I | j
20 | g, 66,/ 0.02/0.07) 0.30/1.20/ 5.10/11.70/ 20.66| 32,20/ 40.20) 82.50| 128 40| 184.80 252,00, 328.8(
40 | 17.52 0.02/0.11{ 0.45/ 1,80 7.40 16.80 20.60| 45.50 65 560 116.50] 182,40, 261.60 i 256,40, 465.6(
G | 95 99/ 0.03/0.14) 0.55/2.20| 8.90 20.00| 35.60| 57.70| 80.30| 142 80! 223 20| 32040/ 436 80, 571
80 | 34 65 0. mlu 16{ 0.65( 2,60 10.30| 23.20{ 41.20 64 30| 92.60| 164.40) 258 00| 370 80/ 505,20, 658,80
100 | 43 31!/ 0.04] 0,18 0.75/2.90{ 11.560| 25.90 46, 101 72.00{ 103 .70/ 183, 60| 288, nU 415.20| 565,20 738.0(
120 | 51 98 0.05(0.19(0.78|3.10 12,60 28.30 50.40, 78 80 113.50/ 201 60| 315 60| 453.60| 624.40 8076
MO | 60 64| 0.05 0,21} 0.85(3.40 13,60 30.60 54.50| 85.20| 122.40| 217.20| 340,80, 490 80| 668 40 872.4(
180 | 6497/ 0.050.22] 0.88} .50 14.10 31.70 56.40| 88.20| 127.20| 225 ac-! 45280 c.o?.m] 691,200 902 4(
155 | 75 801 0.06]0.24! 0.95/3.80| 15.20 34.20, 61.00 95 30{ 136.50 243.60| 380 40| 548, 40/ 748. g0 975 6(
200 | §6.83 ' 0.06/0.26/1.02] 4.10 16.30 36.60| 65.20| 10150 146.40| 260. 40, 406,80 588 00 798,00/ 1042.8(
235 |101. us 0. 07|0 zs|1 12]4 50, 17.90 41.50 71 60l 137.70| 185. sul-ea.s.-z(r 445, fmi 642 20| 871.30 1140.8(
|

" "Fliesire of which pins are made is 1-32d of an inch in diameter—No. 21, wire gauge. ‘The fiucst cam-
bric needle is made of wire 1-Gith of an inch In diameter-—No. 27, wire gauge. A stream the size of & pin,
running one year with a beaid of 235 feot, will flow 147,165 gallons, equulmg 4,600 barrels, at aloss--count-
ing at the rate of 10 cents per 1,000 gallona—of $14.71. A stream the mize of a ecambricneedle, runningat the
same pressure, and for the same time, will waste 36,7%2 gullons, a loss of $3.65.

(From The Sunitary f.’nyinm and Consiruction Recird, ¢of Jan. 2th, 1887.)

MEASURING WATER.

Warrat thecloseofthe nineteenth century water should bave been aold by guess.-work and every other nec-
essary domestic article by measure, is one of the problema that studcents of political economy will puzzle them.
selves qver a hundred years hence, if not sooner. Itiaso evidently wastelul and so mamfestly uneoonomi.
cal that it is a warvel that the business mon of the country spbmit to the imposition. dr. Benzenberg, the
City Engineer of Milwaukee, Wis,, Las grouped together some interesting and instructive facts in this
connection, bis object being to show the taxpayers of bis city that they are being swindled in the matter of
their water-supply. Not that the Water Commissioners of Milwatukeo are deliberately or intentionally
allowing the people to Le robhed. So far as we know they are bonoralile and wortby men. but nevertbeles®
they nllow tho public money to be spent in pumping up annually into their reservoir about 5,000 millions
of gallons more than tlhie consumers of water use for any legitimate purpose or than they need. If those who
madoe away with this extra quantity of water paid the bills, it would not be 80 bad; but they do not pay
theirshare. The careless nnd wastoful user of water pays no more than the carcful one, although there 1s
three or four times as much coal and labor paid for by the city to furnish bim with water as to supply ns
frugal neighbor. It can, we think, bo easily shown that the annual saving in operating expenses conse-
quent upon the application of meters to evory service.pipe in Milwaukee would be more than double the
interest on tho cost of the mcters. Besldes this, every consumer would pay only for what he ufed and not
be taxed for bis neighbor's wustefulness.
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F_-—-P‘_-_.-_—__'—‘-__-—__—-__'_ﬁ |

( From Sanitary Engineer.)

THE SUPPRESSION OF WATER WASTE.

The following data, for which we are indebted to Mr. Siumuel 3. Gray, City Engineer, was prepared in

rasponsy; to certain inguiries mnde by ue, aud will be found of spceinl interest. It certainly makes a good

showing for the meter system :
CITY ENGINEER'S OFFICE, WATER BPEPARTMENT, PROVIDENCE, R. I, MARCH 7Ta, 1883.

Data reating ta Meters, Daily Consumption of Water, elc., [or the past six years. Peovidence Water Works.

| | Estimated per |

Not | cent. of Length of
Amount |Numbor i t1{-‘-:;;-‘1»-«.‘1 a:u ‘t:;- |
Estimated (Number chargedio! of E er Cent. ted Streetsand the
Population of Meter |Services Total Water I:\nm-':‘f;n- Gallons  of JReceived Streets,
Yoear. o Moters  Dept. for | Openod llront;-!n:ur sumption off _per |Metersto to the Longthof | Remarks
Middle of | in use Sctting and| Lo the year, Water dur | Capita. Bervices | Distribution Pipe
the Year. (Dec. 8ist Repairing [Doc. Sist 10 dollars. | o ear] Op ened. Laid. |
h!l\_(hrn, 1 | i [ Recelved|
| Ete | | and |Received
gicres ‘ Piatted. |
1877 | 101,000 | 3,203 | $476.40 7.780 200,039.39 3,-1::2,(;5;2] 24.7 45.! 49 9:}
1878 | 102,2:6 | 3,648 | 602.34 | 8,560 218,883.33| 2,701.404 | 26.4 | 42.6 | 50 955 |£Wasartate
1879 | 103,572 | 4,036 | 805.37 | 9,139 229,551.78 8,110,270 | 0. | 44.2 4;' 96
1880 | 104,857 4,452 ‘ 324.35 0,757 (247,705.06} 3,547,264 | 33.8 | 5.6 4_-' R
1881 | 109,571 | 4,784 | 111 99 | 10,805 |260,530.87) 3,716,937 | 83.9 | 46.4 A 98 (et
1882 | 114877 | 5279 |  57.89 | 10,919 269,318.77) 8,665,427 | 32. | 483 | 9 100

REEEGETY

Noze.—Fkrom tha Sixteenth Quarterly Report of Providence, R. L, dated Idecember 31, 1886.

Popu'ation Number of No. of Bervicos Wator Reooipits Average Galioos Por oont. of
Extitnate Seters opoued to dats. for the Year. Con., in gals, percapita. Twps Mctired
120, 00k, 7135 12,652 %323,084.67 #, 68U, 844, 39 67

Number of Crown Melers, 3,226,

* Yearly balance from the books of the Water Board : fer individual years it is only approximate, ri tho
amounts nra not entered until the bills are paid, which is more or less in the following year. The totul sum
of the six years is very nearly correct, but from this amount also should be deducted tome charges which
were puid early in 18%3. ‘The employés of the Meter Department are at times called npon to do other work
than that actually pertaining to meters, but they do not read the meters.

t The nctunl number of services in use December 31st, 1882, was 10,357, and the difference betwoon
10,357 and 10,919 sbould be the number closed, disconnected, cte., since the first service was opened in 1871;
therefore, the actual per cent. of services now open, metered to Deccmber 31st, 1883, is 51, instead of 48.3
per cent. as above.

All of the nbove figures include data for 7% miles of pipe supplied with water lying outside of the oity
limits, with the excéption of population and percentage of streets in ‘which pipe is laid, which include
only the ¢ity proper
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THE BENEFITS OF THE METER SYSTEM

AS SHOWN BY PRACTICAL RESULTS.

Paper read by John C. Kelley, President National Meter Co., of New York, at the Annual Meeting of
American Waler Works Association, keld at Columbus, Ohio, March 14, 1882,

I would, perhaps, be more in keeping with the | are exceedingly liberal, and whenever an opportunity
fitness of things if some one less intercsted than the | occurs, do not fail to record their belief emphatically
writer in the article concerning which most of this |in favor of an unlimited supply of water, particularly
paper has reference to, would present its claimna for | if a proposition looking to that end necessitates the
the attention and consideration of the members of |accompaniment of a liberal appropriation.
this convention. Without doubt, if some one of our| But as this method of providing for the wants of
able enginecers would take thestand 1 propose to take, | the public is apt with much repetition to grow mo-
and discourse in learned and technical phrases upon | notonous, and as it has almost invariably reaulted in
the benetits of the meter system, his opinion, at least | fniling to be of any lasting benefit, we are compelled
among that professional cluss whose words carry with |to look for other means of relief which a practieal ex-
them so much authoritative weight, would have a | perience of several years under the most exacting
deeper and more lasting effect. It is characteristic, | tests of every kind proves to be the only appliance
however, of professional wen of all classes that, in | which will remedy all waste, increase to the fullest
many particulars, they lack enthusiasm. 'They grow |extent the supply, reform the injustice nnd abuses
80 into the habit of weighing nnd measuring things | which tax-payers have suffered by tarift' rates for
by set rules, and of estimating possible results by | years, equitably distribute and faithfully collect the
some carefully contrived mathematical analysis, that | water revenue, and put out of the range of probabili-
it may be snid they are rarely, if ever, drawn into a | {ies everywhere the expenditure of immense sums of
warm advocacy of nny system or theory, but they | money to incrense sources of supply wbich, under
have a fashion of accoiding to everything withintheir | proper management, are entirely competent to render
professional sphere a mensure of faint praise, just | the service for which they were constructed
enough to make its applicability a doubtful question | To satisfactorily set before you the truth of this
to the less learned world outside their circle. True |assertion, it is only neccssury for me to give you as
¢nough, the advocates and indorsers of the meter | briefly as possible the experience of those who have
system find some of their strongest favoralle author- the control of water works in cities where the meter
ities nmong the cngineering corps of this and other | System has proven u complete success, and whoso
countries, but, as a rule, those who have the direction ability and reputation entitle their opinions to fuil
and superintendency of vast and important systems | reapect and confidence. It may be xaid that in this
of water supply in many of our cities are rather in- | resprct experiences are linhle to differ, and what may
different when theclaims of the meter, as a remedy | be good and effectual in one locality would fail in
for suppressing waste, aro advanced. They will tell another; but the authorities at hand are so varied,
you when you relate the experience of some city where | 80d representso many different phusesof the subject,
the application of meters bas accomplished wonders, that this argnment, if advaneed, will not hold good.
that it may be very true, but it would never work with | I shall endeavor to show you what the authoritics
their population; or, that the samo conditions do not | think, what their experience hes been regarding the
provail with them as may exist in the example cited. | nse of the meter in cities which depend for their sup-
One thing they very carefully avoid,’and that is, any | Ply upon a pumping system, upon a gravitation sup-
extended argument upon the subjoct; they are firm | ply, upon a combination of pumping sad gravitation,

believers in giving the people all the waterthoy want,
and firmly, though erroneously, convinced that such
a thing is impossible where meters are generally ap-
plied. It may be that those gentlemen are members
of the old schoo), and so wedded to their idols that

nothing con break off theattachment. Like thatmuch |

abused royal family of France, they never forget and
never learn anything. It seems, though, that one

plan of solving the great question of water supply
never lacks supporters, and that is the plan baving
for its object the acquisition of new water sourcesand
an increnseof the supply. To give our engineering
talent full oredit, we necd not hesitate to say that they

where the supply is comparatively meagre, where it
is sufficient for all present demands, and where aiso
it is mmnple enough to last for all time, taking into
consideration the increase Jof consumption which a
| growing population will need from year to year.

In the City of Brooklyn, where 1 reside, and with
| whose interests I am somewhat identified, the (ues-
tion of water supply is a constantly recurring one.
When thethermometer goes up to 90 ordown to zero.
the same old water famine comes along with touohing
regularity. In anticipation of the one duein a few
months, and to provido against an enormous daily
consumption, much larger than it should be under
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proper restrictions, a plan i8 heing discussed to ex-
pend a qnarter of a million dollars to find new water
sonrces somewhere by digging wells or buyiug lakes,
which will give the city a daily increase of only five
or six million gallons; while at the same time a con-
tract is about to be awarded for constrnoting a new
pumping engine, the cost of which will be over $100,-
000. Of course, the average citizen who takes an
interest in such matters is of the opinion that when
this money {8 spent all fears of any further trouble
about the supplying of watar may he Lanirbed from
the public mind. Baut the history of other and older
citieswho bave in this respect gone over thesame road
tbhat we are traveling, proves that our work and vast
expenditure of mnney 18 but a temporary expedient,
a short-lived makeshift, and when the bills are all
paidand the acconnt closed in the books of our City
Comptroller, when all the additional water procured
is flowingthrough our conduit, we shall have in # very
sbort time the same trouble over again.

The City of New York, or rather those in charge of
its water works, think that an expenditurc of several
millions 18 necessary to remedy the defects and dan-
gers of a present inguflicicnt supply. It is due to the
Water Department of New York, however, to state
that those at its hend ara fully nlive to the importance
and advantsges of the meter system, and a continu.
ance on their part of the determination now shown to
meter every huilding that the law permnits them to,
will show hefore long resnits o favorable that it will
surprise cven those who hava heen the warmest advo-
cates of the measure.

The constructors and superintendents of water
works nnd many enginecrs do not approciate the fact
which statistick so fully bear out, that the waste of
water in greatest where the supply is most abundant,
and that Ly forcing npon the peoply at large the
knowledge that there is, 80 to speak, no end of water
available for nse, is only still further educating them
1 bablts of extravngance. Take the City of Milwnn-
koe, for example. Tha water consumed there is
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|
look at the results obtained in Providence, where the
meter system has heen generally adopted. 1 will
anote the exact words of the authority mentioned
| above :

* Providence, RR. I., has one of the lest, If not the
hest, managed Water Departments in this or any other
country to-day. The City of Providence, with a pop-
ulation about cqual to Milwaukee, and with 865 more

| Bervico connections, uscs but 2,600,000 gallons per
day. It uses 25 gallons per day for each inhabitant;
it consumes daily for each service 337 gallons; it de-
rives a revenue of over $200,000 for 2,500,000 gallons;
while Milwaukee gets $121,565 for 10,603,857 gallons;
Providence dcrives $219 per willion gallons, Milwau-
kee $il. The reason for this vast and important
differcnce iu results is simply this: Providence bad
| in use when this statement was niade up 3,203 meters,
| Milwaukeo was content with 101."
| e concludes Ly calling attention to the great waste
of water, states that they bave attempted a remedy in
hundreds of cascs, notwithstanding which the evil
secms to be constantly increasing. AMr. Seaman is
evidently of the opinion that such sn application of
the meter system in Milwaukee as prevails in 1'rovi-
dence would rectify all the evils which the former
oity, in the management of its Water Department,
seems to be laboring under.
It msy not he out of place right here to give the
opinion of a prominent official connected with the
Water Department of Providence as to the experience
of that city in estublishing 8o successful an adinis-
tration of the Water Works. This gentleman thinks
that the meter system is an admirable one, and the
hest way of supplying water. The expense of main-
taining the meter branch of the work is a merely
nominal onc. He would recommend the introdue-
tion of the meter system in all cities, bhecause the
water supply is more or less limited everywhere, and
| the use of meters is’ the only way to check the wmste
and keep the supply within proper hounds. lie
thinks the usc of meters makes the water cheaper to

pumped from Lake Michigan into thy reservoir gup. | consumers, lessening extravagance, while not affect-
plying the city. llere, certainly, thero 18 no Decessity | ing the quantity needed for necessary purposes. e
of looking for new sonrces of supply if Milwaukee | considers the meter systcm as tending to make a
should grow to be the most populous city on earth, | great suving of fuel, wcar and tear, etc., of pumping
When the pumping machinery was erected it was | machinery.” These are the opinions of Edmund B.
supposed that complete provision bad been made to | Weston, Esij., engineer in chargoof the Water Works,
inanre a xnpply for very many yenrs, yet the machin. | and, coming from such an authority, they will admit
ery is now inadequate, owing to the immense con- |of no question.

sumption, According to a late report made by the| It is probable that Providence has ncarly 5,000
very cupable \Water Registrar of that city, Mr. G. B. | meters in use to-day, and it is a matter of record that
Seaman, thore is consumed an average of 124 gallons | private consumers are changing frow paying regular
for each yeraon daily, for cach service },561 gallons, rates and having meters put in. A comparative table
und the total consumption 10,600,000 gallons a day. |shows that this class of consumers pny much less by

The experience of Chicago, Detroit and other lake | meters than they did under the ald plan.

citics who have the same facilities for procuring an| This evidvnco comes from a city where the meter
inexhaustible supply willehow similar results. Asan Isystem is not now regarded as an experiment, but
argument against the tbeory that a eufficient supyly | where it has proven in every particular, a grand
18 the only thing nucessary in solving the water prob- |succesa. If I'rovidence, instead of adopting the plan
lem, these rcsults and the evidenoe they furnish would | it has, would do as somec cities are fond of doing,
scem to he unanswarable. Now, 88 a counter argu-  incrense its snpply by building new ruservolrs and
ment 1n support of the position I have taken, let ns ' conduits, would such grand resuits bave becn ob-
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taned 7 Upon the principle of giving the people all
the water they want, there wounld have been no d&ifti-
culty in getting an abundant reserve to draw from.
The resource is unlimited, for during a long contin-
ued drought, a fow ycars ago, there was passing by the
inlet to the pumping statiou about 115,000,000 gallons
every twenty-four hoars. In all respecta Providence
seems to have adopted the Lest methodsin conducting
its Water Department. The tixing of the minimum
annual churge of $10 when metors ure set secnres a
suficient revenue for all pnrposes, and puts out of
donbt the possibilty of any excessive ecomomy in the
use of water working unfavaurably toward theCity. In
leaving I’rovidence I do not hesitate to hold it up, so
far asits Water Department is concerned, as a wuodel
City, having, in the wordsof our Milwaukee friend,
already quoted, ‘‘ome of the best, if not the best,
wanaged \Water Depaitments in this or any other
country to-day.”

‘I'he City of Pawtucket, R. I., ix an example of
the success of the weter system on u smaller scale.
Pawtucket, has a population of about 30,080, and an
average daily consumption of about (,250,000 gullons.
It hasabout 1,400 metors in use. Like Providenoe, its
source of supply may be rknid to e unlimited. The
storage capacity of its reservoir is about 72,000,000
gallons, and it has a river to draw frow. “The Secre-
tary of the Board of Water Commissioners, who has
the experience of ncarly u lifetime in his official
position, thinks the meter rRystem the only proper
way to sell'water, especiully where there i8 more than
one faucet used ; thinks it a benefit to tbe City, as
it is a protection agninat the waste of water, and
consequcntly a great help in increasing the revenue.
Puwtucket has adopted the same plan as Providence
in compelling the payment of a fixed mininurm rate ;
being cempulsory, itsecures a revenue sufficient to
properly condunct the Department. Figures which the
books of the Wnter Department of Fawtucket exhibit
would seem to controvert one great objection made to
the mcter system by those unfavorably inclined
toward it, thut is, that its application makes wuter
more oxpensive to the poorer classes of the inhabit-
ants of lurge cities. I'he records of I'awtucket prove
this a fullacy, and I presume if the books of other
departmentis where meters are largely nsed are con-
sulted the same results will be founul.

poorer class of society. [Puwtucket is entitled to
u place as having one of the model Water Departments.
It believes, like Providence, that it has solved the
water-problem, and will have notrouble in that regard
for the future. Like Providence, it is keeping pace
with the spiritof the age in the march of immprovement,
und is not blind to the facts which increascd intel-
ligence and advanced science muke so patent to all.

1 cannot do better, in concluding this reference to
Puwtucket, than by quoting the following extract
frem the report of AMlr. Edwin Darling, its Superin-
tendent of Water Works, of February 1, 1882: ** During
the past year there have been added to the works 383
meters, muking tho total number on the works 1,423,
showing that we have more than one-half ot the ser-
vices metercd. The results showed conclusively that
it is the most wise and judicions plan of furnishing
water, not only to the town, but to the comsumer,
thereby reducing the waste of witer. And here let
me 8ay that the waste of water is a very important
fuctor in the \Water Supply Prollem of large cities
and towns. New York, Rrooklyn and Boston have,
during the past season, experienced great anxiety on
this particular point, and I belicve these pluces have
now adopted the plen of using meters to a large ex-
tent. Lo illustrate: ‘I'he City of Newark bas 10,000
services with but few meters ; the City of Previdence
has alwout the same number of services and abont
5,000 meters, The City of Newark uses 10,000,000
gnllous of water per day, while the (ityof Providence
uses 4,000,000 per day. ‘The City of Newark receives
for water $190,000; tbe City of Providence receives
for water $260,000. Drovidence thereby receiving
8177 per million gallons, while Newark receives only
$52 per million gallons. Pawtncket receives $128 per
million gallona; but it muxt be remembered that
the much greater price oharged by Providence for
metered water should be considered when com-
paring the receipts per million gallons with tbe
receipta per million gallons in Pawtucket.

**8till another fuature in favor of meters must be
allowed, I think, viz., that by the restrictions pro-
dnced on the wnste of water by the use of meters,
the domand for sewernge is lessened, thereby saving a
large outlay which would be demanded of the town.
[f the wnate of water in Pawtucket wns in propertion
to the wasto in Newark, we should be pumping

A meter in n tenement occupied by twelve families,
and in which there is n store and one office, showed
that the entire cost of water during one year Wm;|
$58.25. Omitting tho atoreand oftice, this would leave |
an average water rate of only $4.85 for each faily.
A meter in a tenement occupied by fourtcen familics
coat for one yenr $58.64 ; averago wuter tax, $4.19. A
meter in a tenemont occupied by seven families, total
cost for the year $22.28; uversgce tax, $3.18. A meter
in a tenement occupied by nine families, total cost
$28.64 ; average tanx,$3.19; and 80 it runa all through
the list about in that proportion, being from fiftecn
to forty per cent. lcss than faucet rater. Thege figures
would seem to be an effectuul reply to the argument
that the meter system worka unfavorably toward the

4,000,000 gallona daily ; but under the present sys-
tem the average for the year has been but 1,068,877
ghllons per day.

** ln conclusion I would say, that I believe the plan
ndopted by the Water Commissioners, when they
proposed to provide meters for their own cousumors,
was wise and judicious, and that other oities and
towna can well afford to adopt the same plan where
exoyxsive wuste i8 apparent.”

The experienceof Fall River and Worcester husbeen
almostsimilar,and the opinions of those I have given
aboveare nearly repeated by the Water Works Super-
intendents of these two cities. In Worcester the judg-

ment of the non-professional taxpayer is on recerd,
and it i8 decidedly in favor of the meter sysiem.
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Charles B. Pratt, Esq., President of the National Fire
Insurance Co., and ex-Mayor of the City speaks ns
follows : ‘I could not say anything but what would
be favorpble to the use of meters. I know that I save
fully fifty per cent. by the system. I paid $32 a year
at my residence under the regalar rate plan, and it
costs mc now 515. I am heartily in favor of the use
of meterg, and I believe that both the City and the
consumer nre bonefited by it. The reckless waste of
water 18 checked, and, on the whole, the benefit to
the City, to the taxpayer and to the comsumer is
mutoal.”

Several of the lending merchants, and the proprie-
tor of the principnl hotel hold similar views. Mr.
George Tower, of the lincoln House, thus expresses
himself : ** My opinion is that the furnishing of water
by meter is the fuirest and most satisfactory way.
Under the old system of paying by tariff, my bills
were double what they are now ; in fact, the expense
becanie 8o cnerous thnt I requested the Water Board
to put in a meter, because I was satisfled that I was
being chiarged for a great deal more water than I was
using. When the meter was attached, the difference
wasapparent ut once. Now I think my Lillaare about
$90 a year; formerly they ran over §200. I do not
restrict the use of water in any way. My help
and guests have nll they require; in fact, I do not
force any economy in that respect. Of course, my
fixtures are all arranged 8o ns to prevént any waste;
but I have never given any ordess, nor do I excrcise
any supervision whatever over the consumption of
water. Nothing would induce me to go back to the
old system.”

If time permitted, and your patience was not already
exhausted, I might continue for a much longer time in
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support of the position I havo taken; but the fucta I
have given and the evidence furnished must be quite
as familiar to all of you as it is to me. It should be a
matterof regret that Water Works Officiala everywhere
do not assume as positive, empbatic and unmistak-
ablean opinion npon this important question as have
those whose views I have cited.

It muy he that in most of our large cities, where
the problem of Water Supply is torturing the minds
of engineors andd superintendents, that, after many
more millions of the preople’s money has been
wastod, there will be a complete awakening to what
is the real remedy.

Perhaps a new generation, seeing the errors and
slhiortcomings of thig, will look back with wonder at it,
not however, witliout due praise for those who, appre-
ciating the situation go far in advance of their fellows,
were prompt nnd eflicicut in their treatment of it, and
due condemnation for those who, groping blindly in
the dark, were willfully negligent of the opportunities
which n complete expierience had proven so success-
ful. Tet those of nx who believe in progress and
enlightenment, who recognize the potent influences of
scienca in every department where improvement is
the watclhiword, be guided in the administration of our
duties by such light as the times give us.

From those who have the management of Water
Works I should bespeak an honest, eandid, fair con-
rideration of the points I have submitted. They are
bricf apd imperfect, but, to my unprofessional mind,
conclusive enougl, when fortified by the evidence ob-
tainable everywhere, that the adoption of the meter
system in all cities and towns must nltimately come
ns the sole and simple solution of the all imnportant
question of Water Supply.

LFvom Engineering News, November 29th, 1879.)

WATER NMBTERS.

Iiy Lewis H.

Ina previous article the writer directed attention to
the wechanical difficulties which have to be encoun-
tered in the construction of n water meter, offorod a
few hints as to the hest nodeof overcoming them, and
biiefly stated a general principle by whiclhi the value
of a device may be tested.

In the present article, he would draw attention
to the application of these principles to well-known
devices which operate upon the displacement
principle.

First, let us consider what may lie called the iN-
HERKNT DEFECT OPF A DEVICE. In studying any device
it will be seen that, in order for it to succeed at all,
ecrtain contingencies, arising from the nature of the
design itself, must be carefully guarded agninst.

‘I'bough entirely free trom the defects existing in

Nasu, M. E.

other designs, some devices may still possess their
own peculiar defects. I'or instance, n piston meter
must have some valvo device. This is inhcrent in
the design, because, without it, the latter cannot
work.

The valve performs only a secondary part in the
office of measurement; it requires great care in
mnking, and is lisble to get out of order; hence it
should be considered a defect.

The reciprocation of the pistons is another
defective feature of this design, and special con-
trivances are necessaty to overcome the difficulties
arising from this condition.

On the other hand, piston meters are free from
defects to which many rotaries are subject. It
does not follow, howcver, that because a device is
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defective it will be impossible to make the machinel The number of modifications of the valve.gearing
measure correctly. is legion. Its pistons or plungers have heen jjlaced
Assume that two persons, having identically the | vertically, horizontally, parallel, at right angles to
same conceptions, start to pmctically work them |each other, and in many other relations. Various
out. The first, posacesed of a thorough knowledge means have been adopted to control the length of
of mechanical principles, may, by careful work- stroke and movement of the piston—by abutting de-
manship and attention to details, so design and | vices, by crank movements, and by sudden changcs
construct his machine as to make it, in a measure, | of the valve. Its pistons or plungers have been
successful, even though the device itself be defect- | made of wood, of metal, and of various other snb-
ive. The other, from lack of such knowledge, may | stances. ‘I'hey have been made hollow so as to float
fail to produce anything of value. This has been the |in the water. The valves have bee¢n actuated by
history of some of the rotary meters which to-day are| rocking arms carrying a weight, or by a spring; by
meeting with a degree of success. | the action of the fluid itself, and in various other
The cgscntinl principle has been tried by many ways. One piston has been made to control the
persons, who have constructed machines to embody | valve of another. Attempts have been made to pack
the idea; but, owing to imperfection of design |the piston, or plunger, with hemp, leather, rubber,
or workmanship, they have failed to give any sat-|or other materials. Many other things have been
isfaction, until some person with the required |tried, of which the public have never heard; and it
knowledge and experience bas, by a peculiar com- |seems as if the ingenuity of man had been taxed
bination of the parts, by careful adjustment and | to the utmost to perfect this principle. Yet it has
excellent workmanship succeeded in producing a| only one good feature—namely, the total area of the
working machine. piston i8 effective in driving, and there is no side
No amount of skill can perfect a faulty design| pressure upon the piston. But it iy solely to this
beyond a certain point, for the essential defects of the | feature that the piston-meter owes ita value as a
dovice cannot be eliminated. measuring device: for, whatever the clumsiness of
The most tbat can be c¢xpected is to ro modify | design in the auxiliary parts, there is very sure to he
them aa to reduce, ns far as possible, their injurions | power cnough to drive them.
cffects;and after atime the decsign will havebeen so far| Let us follow the action through ome cycle. We
perfected that no improvement can be made without | have a vision of a cylinder, bored perfectly true,
a radical change in the design itaelf. Hence it is | with a piston fitting accurately into it. The pis-
important that great judgment be used by a manu- | ston starts from one ¢nd of the cylinder, the water
facturer in selecting a device npon which he is to ! lowing in from behind and driving it ahead.
spend his time and moncey. This is very beautiful so far, for the delivery
Engineers and managers in charge of Water Works | nmounts to exactly tbe aren of the piston multi-
now demand such perfection in a meter tbata design, | plied by the distance it traverses. But this can-
to be successful. must be almost, if not absolutely, | not go on forever; our cylinder must have an
free from disturbing elements; while, at the same | end, aud so must the stroke of the piston. At
time, they reqnire its price to be placed at such a low | some point the piston must stop, and, if we
figure as to place many good dusigns beyondthe reach| are to register the number of its strokes, it must
of competition. stop always in the same place. Iere arises the
It needs almost a surgicnl operation to remove | tirst difliculty, and it is met with a series of
from the mind of an inventor an idea once conceived. | devices to accomplish the desired result. Since
It is the child of his brain, and becomes lsis pet. | the piston must come to a dead-stop, it must be
He conceives a love for it. Whatever be ita faults, | brought to rest without injury to the device.
he hopes to overcome them. Others may see that An abutting piece is, at best, only an apology
the design is not capable of accomplishing the| for a serious efect; and let it be made of what-
result desired ; but he himself ia blind, and cannot  soever materinl we may, it will not do to let the
break away from his original conception. 'Irue it| piston strike it heavily. Consequently, we can-
is that suoh tenacity of purpose will, if intelligent, not have a high speed of piston. If we attempt
develop the design to its greatest perfection, but if the | to cushion with the liguid itself, we endanger the
same encrgy be directed npon the imsprovement of a | accuracy of the meter, by cansing variation in the
funlty design, it becomes only a monument of folly. rlength of stroke. If we introduce a crank to con-
The principle of reciprocating pistons is among the | trol the motion, we have introduced another part to
oldest of designs, and, in the opiniou of the writer, it| wear out.
has been developed to about the highest state of per-| In the opinion of the writer, the only proper
fection of which it is capable. way to control the movement of the piston, 18 by
It is the one which would strike tlie mind as being | the flow of the liquid itself, which is the method
most likely to make n mensuring maohine, and in adopted in sBingle piston meters. Again, our piston
perfecting it the greatest amount of time and money | having reacbed the end of its stroke, the tlow of
have been expended. Modifications of tho principle)the liquid must be changed in direction; and for
may be found with one, two, three or four pistons or | that instant the flow, if it to be continuons, must
plungers. find another passage.
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Firg. A valve is necessary to change the flow of the
liquid; and this introduces another serious dificulty.
It is impossible in this paper to discuss the various
valve devices; their number and variety speak louder
than language of the attemptas in this direction, and
show that inventors have long struggled with this
problem.

Sacond. There are two ways by which a continuous
flow is geeured; first, by increasing the number of
the pistons, and, second, by almost instantly revers-
ing the valve. So long as the meter is not forced,
both methods will be found practicable.

Piston meters usually possess ample power to drive
them, and will work without close fitting, unless the
design of the meter is very clumsy. If it be desired
to increase the sengitiveness of the meter, the result
may better be accomplished by reducing the resist-
ance to the motion of the parts than by a resort to
tight fitting. Since there arc meters in the market
which do depend upon the making of a tight fit, it is
proper to make a few remarks upon the subject.

Tbe question is asked: ‘“We mnke a tight fit in
our motors and pumps; why can we not do it in a
meter, and by the sanie means?”

To which it is answered: IMirst, tight-fittiug is a
primary requisite in a pump or positive motor, and
must be secnred at all bazards. Second, a motor is
always under a kind of supervieion, and it is some-
body's business to keep it in order. This is not the
case with a meter.
pass without registering, the beiter the conmsumer
likes it; he will never give notice of the meter being
out of order so long a8 be gets his water. Third, it is
unnecessary, ag a meter will work without being thus
constructed. Fourth. A slight leak will not seriously
injure » motor while it may entirely destroy the ac-
curacy of the meter upon small streams. Hence it is
apparcnt that if we make any attempt to fit tightly,
we must carry the fitting througbount the whole na-
chine—from piston to valve—and leave no passage
anywhere for the fluid to pass. Thus, in addition to
the other linbilities to derangement wbich are un-
avoidable, we have added another unneceusary one—
the danger that, by some means, the perfect joint
will be at some point impaired.

The diaphragm meter is designed upon the sup-
position tbat it is necessary to prevent all possible
lecaknge. DBut even if a perfectly flexible and dura-
ble substance could be obtained for the diaphragm, it
still possesses the defect of valve and genring, be-
sides a number of defcets peculiar to itself.

The writer has no desire to disparage wbat bas
been accomplished in perfecting the reciprocating
piston principle. Snch meters have been in use in
oll the water departments throughout the country,
and every engineer knows exactly what they have
been doing. But the standard of the best metcrsis far
higher than it was a few years ago; and it is doubt-
ful if piston meters can be made to do much better in
the future than they are doing at present. However,
the field is widely open for another class of meters.

The more water the meter will |
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In view of the difficulties of reciprocating motions;
inventors have struggled with that of a continuous
motion, as, for instance, that of rotation. For illus-
tration, let usagain startwith ourcylinder and piston.
AB before, let the piston begin its stroke, the water
flowing in hebindand driving it ahcad. Now, instead
| of the cylinder being straigbt, let it be bent into the
form of an annulus, or ring. ‘I'hen if the motion of
the piston be continuous, it will finally arrive at the
point from which it started, and be ready to begin
another revolution.

But we overlook the fact that the water must flow
into a part of the cylinder that must be zeparated
from the part whence the water issnes. Hence, there
must be at leanst two divisions of the cylinder—the
piston forming one wall of separation, and an abut-
| ment forming the other wall. When the piston has

passed aronnd to an abuiment, there must be some
arrangement by which it may be allowed to pass the
spot. Tbus, our simple conception of the piston
becomes mueh complicated by auxiliary parts. We
have introduced this conception not for any value of
its own, but toillustrate a large class of rotary meters,
Im:)(l to show what is the office of tbe ¢ abutment”
spoken of so frequently in patents relating to such
imeters.

Our example of such a class was illustrated and de-
soribed in a previous article. A drum rotates within
a cylinder upon a spindle ; projecting points or arms
| upon the side of the dram act as pistons, cousing it
to rotate. An abutment is formed either by a pro-
jection within the cylinder, or by placing the center
of the drum eccentrio to the center of Lhe cylinder
and so making ono side of the case to act as an abut-
ment. This olass of meters has never met with any
success; their defects are too serious for even the most
exquisite workmanship to overcome.

There is another class of meters, in°which two or
more revolving pistons are employed; and the use of
an abutment is obviated by a combined action of the
pistons. Such devices have been successfully used;
ns blowers, pumps, and even fire-engines have been
constructed upon this principle. As an example, let
us tuke one in which two spur gears run together.
The teeth of the gears, meshing together, form a joint
between, while the case fitting upon the teeth pre-
vents the flow of water around the outside. In this
device the effective driving area is only equal to the
radial seclion of one tooth, and thercfore anch a
device would be very faulty as a meter. A better form
is that in which two revolving pistons are used.

The two pistons are carefully hung upon bear-
ings in auch a way that they do not touch the
case. They are connected with each other by

gearing, s0 as to make the same number of revo-
lutions. As they rcvolve, one piston overlaps the
other, and the effective driving aren of the pistons is
only equal to the amount of surface thus relieved
from pressure. In one of the best forms this area
amounts to one radisl action of the piston, or half its
total section ; while the totul area of the pistons is
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abont three times this amount. One side of & piston
i8 thus always advancing against the pressure of the
liguid.

It is essentinlin this device that the pistons révolve
upon a spindle of sufficient rigidity to keep them
away from the casge; for if they were to touch it the
acouracy of the meter would be destroyel.

The National Meter Company, of New York, is now
manufacturing a meter called the ¢ Crown," which has

pone of the defects of rotary meters, while at the
same time it possesses the valuable feature of recipro-
cating piston meters, viz., the total area of piston is
effective in driving. The above illustration presents
aview of the piston inits cylinder. There is no spindle
or bearingof any kind to keep in order: the pistonsim-
ply rolls around the inside of the cylinder. It is made
of hard rubber and just tloats in the water, being of

abont the same speciflo gravity. The piston of the
half inch meter weighs but five ounces; hence, the
slightest motion of the liqnid will move it. If in a
piston meter we had a free piston, withdut attach-
ments, moving in a cylinder, it conld not he more
freo to move than is the piston of this meter to move
within its cylinder. The only work to be done is to
drive a train of gearing connecting with the register-
ing apparatus; and, since the total area of the piston
is effective in driving, the power is ample. Let 8 S
be the space in which the water is entering, / / the
space from which it can escape. Then the lice of
pressure scts from .{ to B, canaing the piston to roll
over B until it strikes another beariug point, and
continues its rotation from pointto point. The pis-
ton is its own valve and the pressure of the liquid is
s0 exactly bnlanced that there are no rubbing snr-
fnces. Actual experiment has proved this to be the
fact; for when meters that have been in constant use
'are examined, it is fonnd that the case is completely
tarnished, n8 if there bal heen no moving piston
passing over it. In this design there are a num-
her of things which mnst be kept np to a certain
standard of perfection, the failnure of any ome of
which wonld desrtroy the accnracy of the machine,
but it i8 ready to do its work at all times. It will
pass anything ordinary found in water furnished to
cities. The company believes that it has the meter
which will stand the greatest nmount of abuse of any
in the market, and, at the same time, such sbuse will
not materially alter the registration of the meter.
Aun experimental meter has heen fitted up very loosely
to see what the effcct would be upon the registration,
and it was found that the piston will run and measure
:correctly even when it is cut very much smaller than
the cylinder, and that no nmonnt of hacking will
prevent its movement which does not actnally de-
stroy it. These meters, as ordinarily fitted up at the
factory, will register upon a stream z}5 of an inch in
Idinmeter.

L — - —

GEREE KCEIN CratV AT AeSalls

Tv the Editor of ** The Sanitary Evngineer -

Shortly after the publication of the conclusive arti-
cleon ‘“ New York Water Supply,” whichappeared in
your issue of the 5th inst., the writer began a com-
munication in re’sponse to your wish to have those of
your readers who have had experience in dealing
with the qnestion snubmit such views in relation to
the hest method of ingnring a permanent and suffi-
cient supply of water in New York City, ns seemed to
them most foasible. Unlooked-for causes prevented

its earlier completion. Of course no single ordinary

| newspaper article, oonfined within reasonabla limita,
can adequately coverall the points referred to in your
article of the 5th inst., hence it will be necessary to
allnde to only goma of them, and that briefly. In
otrder to put myself properly on rccord at the start it
is, perhapa, better to acknowledge that your first
method, ‘‘the placing of a meter in every house, as-
suming no control over plumbing, but relying on the
consumer's desiro to economize in water tax to secure
n stoppage of waste, to cause the reconstruction of
| defective plumbing and the removal of wasteful fix-




tures,” is the plan, and the only one in the writer’s
opinion, that can satisfactorily solve the problem of
water supply in New York City, as well as in other
hirge centers of population. Thisopinion is founded
not only upon a pergonal study and close obsercatien
of the question in all its details and by a somewhat
lengthy and instructive experience of it, but is forti-
fied by the almost nunanimous verdict of all the best
engineering talent, not only in this country, but in
Europe. There asre cities whose public spirited
officials have tried all known remedies in their at-
tem pts at a solution of this seriously important ques-
tion, and who have in the end adopted and continue
to maintrin the meter system with such successfal
rcaults that their only rogret is that the advantages
of it were not earlier known, go that it might have
saved the authorities much auxiety and the public
treasury an abundunce of the taxpayers’ money.
Harving taken the position specified, I shall endeavor
to answer the several questions based upon your
proposition in their order:

1. As to the danger that n metered service would
tend to prevent any consilerable numbher of people
from bathing, etec., the allowance of any ample quan-
tity of water per cipita for all legitimate nses, for
which a certain specified rate would be charged
whether that quantity is used or not, but whatever
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caused by leaky and imperfect fittings is the main

| cause of the immense consumption of water in all

large communities. Mr. William F. Davis, Water
Registrar of the City of Boston, whose long official
experience and complete knowledge of the water
supply question entitles him to be ranked as a high
authority, says that accordingto figures recently made
by him the percentage of waste in that city equsals
forty per cent., and one of the prineipal reasons for
this waste he states to be the immense number of
leaky fixtures, of this he gives a very striking illus-
tration.

Ahout three years ago application was made for a
meter to be put on at the Simmons Building, one of
the best built and supposed to be the best plumbed
building in Boston. After the meter had Leen at-
tached it was found that at night, without a single

| occupant in the building except, perhaps, the janitor
and his family, the consumption of water was 13,000
gallons against 9,000 in the daytime, when the build-
ing was occupied by the tenants. An examination
| was made to determine the cause of this enormous
| waste, and it was found that of the thirty.six tanks
with ball cock fixtures to operate the flow of water,
sixteen were out of order, and the incressed pressure
in the mains at night as compared with the daytime
| cxplained the reason. The tanks filled, but the fix-

quantity would be nsed in addition thereto to be paid | tnres being out of order, the ball did not rise and
for by measurement, would obviate any trouble that | close the faucet, so that there was a steady flow run-
might arise, from a sanitary point of view, conse- | ning ofl into the waste pipes from these tanks dnring
quent upon a too stringent economy in its use. As|at least twelve of the twenty-four hours. An extended
to the action of the nsual flushing facilities for closeta | and sesrching examination of the waste caused by
and urinals, it isa question whether they are in any | leaky closet fixtures in the city of Boston was made
degree of grent valne. If it were possible to educate | by the same official, and the figures sre somewhat
the community to understand that the ordinary drib- | appalling. They are too long for reproduction here.

bling of a olosct faucet is practically of no value in
cleansing drains or waste pipes, but that the occa-
siona! sudden discharge of a pailful or two of water
wil) do the work most effectually, a great point will
be gained in preventing a considerable percentage of
waste. With a metered service and properly ar-

ranged fixtures, this serious item of water waste |

would necessarily be considerably reduced.

2. Your third query assumes n state of affairs that
does not, to any extent, exist. I think it is the rule
for the owners of houaes in New York City to pay the
water tax, as they are held responsible for it by the
Water Department. That being the case, it would
eertainly be to their interest, in the event of a
measured service beingapplied, to keep their fittings
in order and protected from frost, and necessarily
would make the supervision of plumbing in buildings
largely superfluous.

3. No measures are necessary to ascertain what
waste is taking place under ground until we have firat
put an end to the waste that we know is taking place
above ground. That done, we can afford, I think, to
let the underground waste go. It is an insignificant
portion of the great evil which we can permit to con-

Euough to say that it was proven there was a waste
from this cause alone of nearly 4,500,000 gallons in
every twenty-four hours. With a metered service,
wbo doulits but that all thia great defect would have
been remedied and removed so that it would never
rceur.

4. Theprobable expense of placing metersin the
houtes of New York can probably be arrived at as
follows: The number of taps in the City, according
to the offieial figures, is 85,0€0, of which about 7,000
|are now metered, leaving a balance of 78,000 not
metered. Of this 78,0€0 it would not be advisable to
meter one-fourth, or they would not be metered,
probably, if full power and discretion were given to
the Water Department, so that there would remain to
meter, say 58,600 taps. It would cost for meter, set-
ting, eto., not more than an average of $30.00 for each
tap, or $1,755,000, and they could be furnished and
set, it is believed, in two years—certainly in three.

6. If the City should purchase the meters and
issue bonds to pay for the same, they would unques-
tionably be sold at par, pnying from three to four per
cent, interest—say three and a half per cent., or
$612,426 per annum. The cost of repairs for ten

tinue—at least until the much greater one is effectu- | years would not exceed an averageof onc dollareach,
ally abated. It is generally acknowledged by water —in view of the vast improvement made in recent
works superintendents and engineers thatthe waste | years in the construction of meters,—or five per cent.
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on the cost of the meters, which on 65,500 meters
would amount to $66,500, estimating the average cost
of each meter at $20.

New York City consumes a daily average of 95,000,-
000 gallons of water, 10,000,000 gallons of which are
used for publie and fire extinguishing purposes.
The present annual revenue amounts to $1,640,000,
more than one-fifth of which i8 received for watersold
by meter measurement. Assuming that the 85,000,-
000 gallons consumed by private parties waa de-

u
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stood that a specified tax shall be paid whether water
is used or not, but only the excess of this specified
amount Lo be charged for by measurement, is an ad-
mirable one and cannot very well, in my opinion, he
improved upon. If themeter system is to heapplied
in New York that would be as good a plnn to adopt
as any. To my mind, the house owner should be
made to purchase the meter, and it should be con-
sidered as mncha part of the water fittings of a house
as a hydrant or any other fixtare. Under a law com-

livered through meters at a cost of thirteen and one- | pelling its purchase, the whole question wonld be
third cents per thousand gallons, it would give us a| greatly simplified, and public officials would be re-
yenrly revenue of $4,186,563.25, or an excess over the | lieved from the charge of originating and fosteriog a

present amount of $2,196,503.25.

But the application of meters would reduce the
consumption of water to say two-thirds the quantity |
now used, or about, in round numbers, 60,000,000
gallons; this quantity, at the same rate per thousand
gallons, would bring in a yearly revenue of $2,919,-
927.00, or an e¢xcess over the present amount of
$1,279,927.00.

6. Tbe clerical staff of the Department would not

bhuge job for the purchase of meters with public
funds, with which they would assuredly be charged
by that irrepressible class of indignant tax-payers
who can never be made to understand or believe that
public officinls nre ever induced to ad vocato salutary
mesasures for the good of the commonwealth without
baving concealed somewhere n scheme to fleece the
public treasury.

In conclurion, let me say that it is a matter of easy

have to be increased; in fact, it i8 a question if, in the | demonstration to show that the general application of
event of a general application of the meter system, it | moters in New York would greatly incrense the water
could not be reduced. | revenue und correspondingly decreasc the consump-

There would be less work to perform, the bills call- | tion of water, by putling an end to waste. There is
ing for but one item. | no reason why the experience of Providence and other

7. For the City of New York it would not require | cities should not he repeated in New York. Thesame
more than twenty inspectors to take the readings of | conditions exist and the same remedies are available.

the meters quarterly, provided they would do half as | Iuman nature is pretty much the same everywhere.
much as those who are employed by the gas com- | I'beinbabitantsof Providenee are similar in habits

panies. i and customs to those of New York, and what has

When the City of Providenco bad 4,500 meters in | proved good and beneficial there would have a like
use there was employed by the Department then only | ¢ffectin the metropolis. It appearssomewlat incon-
two men who were regularly engaged at that work, | gruous, however, that we should go to the small New
one of whom, in addition, acted as collector and ex- | England cities for proper instrnctions npon this great
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aminer of fittings, both of whom would be required
if there were no meters in use. During certain sea-
sons of the year a clerk or two from the office is de-
tailed for the work, but it is a merely temporary em-
ployment, lasting for a few weeks only. The City of
Worcester, with about 4,000 meters in use, had four
meter inspectors, but they were not employed espe-
cially for that purpose. 'I'hese men read the meters
and examined them once a month. This takes about
two weeks; the balance of the time they are employed
at other work. It seems thatif employed all the time
a8 meter inspectors the services of two would be
sufficient.

In view of these facts, it is within renson to auppose
that twenty men would be enough of a force of meter
inspectors for the 65,500 meters placed in New York.

8 'The Providence plan, by which a charge is

made for every tap and fixture unless the house owner
elects to nccept and pay for a meter, it being under-

question of water supply, but so it is nevertholess.
Boston has gone througl all the varied experiences
of New York, and has settled down at last to a firmer
belief 1n the efliciency of the meter system. Our
transpontineneighbor, the City of Churches, is enter-
ing upon a grand scheme to expend half a million
dollars to increase the water supply without any real
necessity for doing8o. One.haif the sum invested in
meters would settle the question there for an indefi-
nite time. W hen she gets her additional five or ten
million gallons the annual water famine will come
along as usual with touching regularity. And so it
will be until her authorities fall into line with the
advanced thought of the day upon the question and
advocate the application of the meter system. And so
it must come in New York sooner or later. When it
does, those who have prophesied the result will have
abundant satisfaction in knowing that they did not
prodict in vain. C. E.

[—




W ATER

i 1. What is meant by ¢‘ water waste?”

{ The consumption of more water than i3 required
for absolute noad—for the demands of health and! fire
protaction. The basis upon which this shounld Le de-
termined is a reasonable limit of allowance for con-
sumition per capita. The quantity unsed over amd
above such allowance can be fairly cnlled wustage.
Statistics of cities show that one barrel of water each
twenty-four hours for each inhabitant i8 a generous
allowance; whatever is consnmed oversuch allowance
18 eithur used by maunufacturers, or is an absolute
lossi.

2. \What are Water Works called on to «do?

They nre to distribute one of tle uecessary articles
of life. But becnwne it is necessary, should it there-
fore Le free—free to use und to waste at plensure? No
more &0 thyn that other netessities shounld he fur-
nisher with lika generosity. nater Works should do-
liver the water without cost at the building, and then
charge by & meamuring rate for what 18 used the same as
n charpe is mado for other valuable commoditics; such
charge should be ample enough to put the investment
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SOME PERTINENT QUESTIONS ABOUT

W ASTE.

for supplying the water on « safe bagis. This plan is
the only onc that deals fuirly with both the consumer
and the one furnishing thc supply—the one pays
only for what he receives, the other reccives pay for
all Le delivers.

3. Is the prevention of waste by mecans of Water
Meters any advantage to Water \Works, takinginto ac-
count the investment, cost of repnira and life of the
meter? :

From a careful exuwination of tho repnirs fromn the
books of nine cities, up to January 1, 1857, on 20,036
Crown Meters, some of which wore set seven years
beforo, amounting in value {o over four hundred
thousand dollars (S4(%),000) was 272 per cent. fur the
entire time for all causes; deducting the cost of repairs for
frozen meters, it was 138 per cent.

As meters pay for themselves in increased receipts
in most cafes, Lhey can be justly classed amongthe
assiets of the Department, paid for by the unerpected
prafits, or from the receipts of the waste that was for-
merly lost to the works.

SUMMARY.

$10,000, cost of water meters at 6 per cent, intereat,
Repairs of seme {rom all canses—~-2 per cent.

s ‘“  less frozen meters, 1 per cent.
In estimating the Cost of Repairs at 2 per cent.

four times, as it will not amount to une-half of one per ceut. per annum.

$600.00
200.00
$500.00

$100.00

per annum, we have excceded the amouut at least
(See Table on page 34.)

The eaving in n year of 3,200,000 gallons, or 8,767 pallons a day, at 25¢. per 1,000 gallons, 800.00
b ¥ 4,000,000 ¢ 11,238 ¢ ol 20c. 4 = 800.00
“ i 5,300,000 o008 L 16¢. A% WL 810.00
L 1" 8,000,000 “02 460 4 10c. “ 4 800 00
e - 16,000,000 44,092 M o be. " WL 800.00

As the duily wastage of « largs proportion of Water Works is at least 30 per cent. of the amount delivered,

you can readily see how soon this amount will be xaved.

PRODUCERS' COMPLAINTS.

Water Supply - - limited
Cost of Works = - . . . . - increasing
Interest on Investments - - - . increasing
Raceipts - questionable und uncertain

Extensionim - . - nesded without Jimit

Depreciation of \Works - - - - - - constant

Abuse by Consumcrs . - - - - - no limit
CONSUMERS' COMPLAINTS.

| Charges - - - estimated to cover wastage of one’s nmghbor

Bills - - oxcessive, compared with (uantity actually used

Demnnils Water to be delivered in auy quantity, witbout regard to

the condition of the water supply.

REMEDY.

DELIVER WATER
BY MEASUREMENT.

BEMEDY.
PAy FOR WATER
BY MEASUREMENT,
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HOW WATER IS WASTED.

That water is wasted everywhere, when the public
can have free access to it, is clearly proved by the An-
nual Reports of the Water Departments of the various
cities of the United States. It seems incredible that
whole communities shounld recklessly and dishon-
estly persist in such criminal waste of water as
is found ta prevail everywhere. The evil has
grown to such magnitnde that it becomes a seri-
ous qnestion whether the guardians of one of
Nnture's greatest blessings—pure and wholesome
water—should longer continue to permit so demor-
alizing and dishonest a cnstom, as it really has
grown to be.

Frequently the very method of carrying the water
into the house occasions waste. The plumber, as a

place the hot and cold water pipes side by side, 8o
that in wann weather the consumer deems it necessary
to empty the pipe, wasting gallons for a single cup
of cool water.

A more flagrant practice in wasting water is found
in the custom of permitting the faucets to ruan during
cold weather to prevent freezing. The practice is as
nnjust a8 it is unnecessary. When it is remembered
that most houses are rated for a consumption of
25,000 gallons of water per annum, and that an ordi-

nary faucet will discharge 10,0600 gallons daily, it will
be readily seen thatif it be let running five nights,
more water will in that time pass through it than is

‘chnrged for a year's use; yet thero arc people who

esteem themselves honest who permit thia pmctice by

matter of convenience and economy, is permitted to | their families.

THE REMEDY FOR WATER WASTE.

It isaltogether impossible to determine how much
of all the water supplied to cities is8 wasted; yet when
we 8ee the great disparity in the number of gallons
used per person in different localitics, and the great
increase of quantity supplied to each person in the
same city from year to year, we are forced to the con-
viction that the supply of water needs to be doubled
every five years, after hinving made full allowance for
an increase of population and of manufacturingindus-

tries. Individuals and families certainly need no more |

water this year than they di:l five years ago, an the in-
crease of the dumestlc consumption of water must be
wholly attributable to an cver-increasing and lavish
waste.

Engiveers in charge of Waler Works find it very

it at the lowest rate, and he will he eqnally dissatisfied
whether charged $25, $50, $100, or §1,0C0 per year!
He does not knowo how much he uses, and he is very
confident that the engineer who has assesged him has
been guilty of injustice, and hy means of that injus-
tice the Water Board robs him day by day. How
simple the rcmedy! When nconsnmer wants water,
Water Boards should authorize their Engineers and
other employees to say that they would furnish it at a
given price per gallon, and that he would only be re-
quired to pay for as much as he consumed, and mo more.
Both parties would be better ratisfied, because they
would cease to guess, and would have positive knowl-

| edge! ‘They would comply with the usnal laws of

supply and demand —‘‘20 much for so much.” ‘lI'he

difficult to satisfy a consumer who desires to have a | equityof the whole transaction conld not be otherwise
large amount of wator. Tho consumar wishes to have | than eatisfuctory to all parties interested.

METERS PRESERVE HEALTH.

Pure water is an indispensible clemcent of life and
happiness to all residents of citiea. It supplies an
absolute waut in their eating, drinking and cleanli-
ness, while it gives them the means of protecting
themselves from noxious odors, disense and confia-
grations by fire. Iealth Officers 8o far appreciate and
acknowledge its value, and, while they admit the
prevalcnce of lead peison in cities, seem to be at a loss
a8 to the actual cause of it. It is here suggested that
it may be mainly occasioned by altcrnately exposing
the lead water pipe, in dwelling houses, to the action
of water and atmospheric air. \Vhen the reservoir is
full, the pipes in the upper stories of houses are also
full; but soon after oonsumption and waste have com-
menced, the pipes in the upper stories are emptied of
water, air taking its place. Atmosphenic air coming in
conluct with the wet laud pipe, oxidation at once , and
conlinues until the water is pressed back, when infinilerimal par-

ticles of lead are wasked off and carried into the supplies of the
family, There cau be no doubt Lut in that manner
most of the prevalent lead poisoning has been brought

|about. If cities were metered rcservoirs would alwoys

be full, and much of this danger averted.

Where there is a public supply to cities built on a
clay soil, the water, while conferring many blessings,
may and often does promote rheumatic and pulmon-
ary disenses, unless there be a well-regulated system
of sewernge. How, without sewers, can the peorle
diapose of their waste water? It must be permitted
to run into the yards or the streets, in time saturating
the ground to the depth of several feet. It will rcad-
ily be secn that soil, 8o saturated, will in the Spring
be subjected to nlternate freezing and thawing, be-
getting a state of atmosphers exceedingly uncomfort-
able to invalids suffering from the diseases named.
In Summer, under the raye of a hot July or Angust
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sun, the heat will be excessive. Thec sun's rays_will
draw the watcr to the surface by capillary attraction,
and impart moisture to the atmosphere, rendering

the heat more intense than if it were dry. The lesson
here taught is, that meters are indispensable to
provent wasdte where there are no sewers.

WATER SHOULD BE FREE

Water, one of the essentials of life, should be free |
to all—yes, as free n8 when quietly resting in a lnke, |
running in a river, or babbling in a mountain brook.
That it is frce in either place will not be denied, and |
yet, when we come to utilize it for domestic pur-|
poses, it will cost either money, time, or labor, and
will have a fixed valne per gallon. It cannot be ob-
tained from any source without an investment that
has a moneyed value, be it either time or labor. If
we go to the lake, river or brook, where it flows as
free as the air we breatha, we cannot procure it and
earry it home without labor, and we find that it does
cos something. Under no circumstances can we obtain
it without it having a fixed value represented by
money.

When, then, we speak of fres water, it must be under-
stood to mean water delivered in dwellings, work-
shops and elsewhere at the alsolute coat of introduc-
tion. Tvery good citizen will feel it a duty to pay his
proportion of the cost for the convenience and tho |
labor of taking care of the works, interest of money
invested, etc. T'heoretically, every consumer of
water does assent to this; hnt practically he ignores
it entirely. Water Boards throughout the world are
made to feel, day by day, and year by year, that
many consumers who are supplied with water at an
assersed valuation, have no conscience in this mat-
ter. It is not unfrequent for consumers to nse many
times the amount of water allotted to them, seeming to be
utterly obliviousof the fact that they are doing a
great moral wrong to their fellow-citizens, who are
made to pay for thar individual waste.
¥ Munioipal authorities themselves have often been

to blame for much of the waste of water complained
of. Having first determined that they would furnish
water to the citizens, they have been accustomed to
boast of their unlimited supply; of their ability to
furnish all that will be possibly called for during the
coming quarter of a century, etc. These promises of
more than an abundance hegat an extravagance in
the use of water, and like every other extravagance,
it has become difficnlt to reform. It seems but right
that the nse and distribution of water, with all its
blessings, should be subjected to the ordinary princi-
ples of equity and economy. No person will then be
chargzed for more than he consumes, nor will any be
allowed to nse water at the expense of their neigh-
bors.

The history of the Croton Board, as well as that of
Water Boards of all cities having a public supply of
water, shows that this lavisk woste i8 on the increase—
that all known methods of preventing it have most
signally failed, unless delivered by actnal measure-
ment, and ocharged at a fixedrate per gallon for the
number of gallons nsed.

There are on New York Island at least 85,000
dwellings. Now, let us suppose that a pump in the
strect be allotted to each block of houses, for all pur-
poses, does any one believe thatthere would be a per
eapita congumption of 25 gallons of water per day?
Let ugr go a little farther, and suppose a pump placed
in every kitchen, for the sole use of the fumily, where
water might be obtained for the mere expenditure of
labor in pnmping. Would not servants ‘‘strike”
against pumping fifty gatlons for each inmate of the
house?

TWENTY REASONS

Why the Croum Meter should e wsed.

—

. Tt will prevent the waste of water.

. It will make consumers gelf-interested guard-
ians of the Water Works.

3. It will save trouble to Water Departments, and ‘
insure justice to all.

It will render Water Works more efficient.

. It will save the main conduit from danger.

. It will render the extcnsion of Water Works
UNTDACERRATY.

. It will cheapen the price of water to all con
sumers who do not recklessly waste it.

8. It will regulate the price of water to meet its
cost.

. It will facilitate the changing of rates. |

10. It will increasa the revenue by the groatsaving

of fuel, withoutinorensing the rates charged.
11. It will incrense the force or head of waterin the
pipes.

(]
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On January 1st, 1887, there were in use in

12. It will insure autlicient water in tho reservoir
for use at fires, etc.

13, It will insure enough wator for public foun-
taing.

14. It is simple in its construction, having only one
working part.

16. It is accurate and efllcient.

16. Itis durable, as attested by many dopartments.

17. It has greater capacity than any other piston
meter ever made.

18. It will cost less than nny other meter to keep it
in repair.

19. It ig very compnot, being made of the hest
known materinl, nnder our own gupervision.

20 It is (we claim) the cheapest and best meter in
tho market

NINE CITIES over 20,000 CROWN METERS.
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Extracts from a DPaper

reacl by DPeter

Milne, Jr. (late Water

Purveyor of Brooklyn, N. Y.), before the Meeting of
the American Water Works Association, held at
Boston, Mass., April, 1885,

—ON -

“WATER WASTE IN

The introduction and inaunguration of a meter
system should be gradual. The expense attending
their purchase and setting should be horne by the
City and the City be responsible for their durability
and reliability. In the restrictivoe qualitics evolved
by the use of water metcrs three prominent phases
are apparent as the basis for the assumption that an
advantage is obtained compared with ad libitum
methods. 1st. The dctermination of the fignre of
waste. 2d. 'The cessation of waste. 3d. The sav-
ing effected. The last advantuge is the more import-
ant in character and inits effect upon the system of
distribation. Whatever of quantity saved in aasystem
of water distribution hitherto wastad is logicrlly an
increase of water gupply. Whatever proportion of

ITS DIFFERENT PHASES.”

The remaining features of this question to he con-
sidered and which will excite if not intercst your
attention, are the comparative oxpenses contingent
and inevitable in the adoption of a meter systcm and
n continuanoce of the ad lititurn method.

There is something more than a money value to
water, no monvy can determine its valnein its relation
to a city's prosperity. If one million gullons are
daily wasted, the cost of that waste can be deter-
mined, but if it can be saved to the city by a certain
cost the value of the saving will be found only in the
benefit conferred by that million of gnllons, the valne
of water lies in the benefit conferred. If a meter
system will save water that othcrwise will be wasted,
itis o pesitive advantage, in that the results will ex-

waste is checked in a given time the tigures of that [eroise an influence in the direction of leading the
proportion must be credited to the item of water sup- [ water takers to use water carefully, liberally and not

ply. It matters not what the expense may be in | wastefully.

effecting the saving by abridging waste permancntly,
when it can be proved that it costs more to provide
water to be wasted than it costs to save it or prevent
its waste. No publie or private Water Works will
meter service pipes expecting to derivean increased
revenue from that snurce direct, hut the increased
revenue will be determine«d eventually by the fact of
reduced expenditurcs in the saving effected in
pumping power and expenses conndcted therewith.
Costs of additional water plants or priviliges, cost of
water mains requircd to maintain head or pressure
which becomes impared as the works are extended
and increased from year to year to provide for legiti-
mate use and waste. As an illustration of this phase
will better serve. my purpose, I figure a city's popu-
lation to be 100,000, and the daily consumpton to be
6,000,000 gullons, or 60 gallons per espite. If one-
third, or 20 gallons, of that quantity is the cstimated
daily waste, and it is not an excessive estimate, then

The logic growing out this process of
reasoning is that theexpericnoe of many Water Works
are: that in all oplculations for increasing the plant,
the factor of waste must be congridered. If thisis so,
why not scek to reduce the fuctor of waste, and
through the methods suggested by experience in the
government and administration of Water Works., A
City works with a population of 104,857 in year 1880
bad in use 10,921 taps and 5,721 meters, daily con-
sumption 4,143,798 galluns, a fraction less than 40
gnllons per eapita,

I do not know anything about cost of plant, cost of
administration, etc., I do know, howerver, that the
source of a city's supply is a river, and if it were for
any reason that a meter system was adopted it could
not be from any fear of water famine.

It may have grown out of the fact that the cost to
provide the city with water, reckoning the factor of
waste, was greater than the outlay, made necessary
to prevent waste. 1 fully appreociate the difliculties

power required to clevate that quantity of water nnd |and prejudices that are met with, and to be overcome

to distribute it a8 demanded, i8 wasted. If it ean be
saved in five years, will not the saving cffected suffice
to supply a city of 150,000 population, at a per capitu
consumption of 40 gallons and with the original plan
of Jistribution intact and source of supply the same
without increased expenditures on the original plant?
If, on the other hand, no eftort has been made to re-
strict wasto in five years, and at the cnd of that period
the consumption was in the same ratio per capta with
a population of 150,000 it would be 9,000,000 daily
consumption and requiring 50 per cent. moré power
to provide it.

if the question of waste is to be combatted and con-
trolled. It is not to be expected that any question of
public interest can be agitated without misconception
and misrepresentation. The broadest views and
soundest judgwent must be enlisted and a process of
learning be instituted, leading up to a proper con-
sidemtion of all the features connected with the
qnestion, in order that it may be thoroughly uander-
stood, appreciated and approved.

It takes time to accomplish needed reforms in a
Water Works Administration, and reforms to be snb-
stantial must be of slow and steady'growth.
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Practical results must be proved to be the outcome
of nny new feature of reform in order to be intro-
duced in an administration, if commendation and
approval are expected.

Experimental features should be managed eco-
nomically and effectively.

A preliminary step in the shape of testing con-
snmption nt the expenscof the City, in my judgment,
is the best mode of aiming nt a satisfuctory solution
of the question.

1he writer herewith snbmits the result growing
out of the application of test meters, 80 in number.
The wnter was snpplied to 80 prewises, comprising
dwellingg, restanmnts, bonrding-houses, drug stores,
offices, stubles and n variety of small manufaetnring
establishments. ‘The estimatad rates were for the
whole number $1,029.03. The rate determined by
the meterincrensed the revenue $3,894.96.

Mr. Peter Milne, Jr.,

In o instance did the regiddration of the meler fall below the
alimated amount, ar herelofore vated. T'he pereentoges of in-
erexse were from 30 (o 200 per cenl. 'I'he following de-
terminations are renched by appliention of test meters :

First, The evidunce revealed by test meter regis-
tration shows n qunntity of water consumed Iargely in
excess of what the city bad estimated for, in its de-
tormination of legitimate uso and wnste of water.

Second.  That its judgment of an estimated rate to
be puid for water consumed, thongh favorable to the
consnmer, was a menns of depriving the City Trea-
sury of it8 lawful revenue.

Third, Whatever the consnmption of water may be
due to, whet Ler from legitimate use, or careless wastc,
or faulty construetion of interior plumbing work, the
Qity’s bounty will not suffer, anil the amount of water
consumed will e based npon an accurate mensure-
ment, and not upon an estimated amount.

Ex-Wuter Purveyor,

e O Sl
“BROOKILLYN'S VWATER SUPPLY.?

An tnteresting Paper read Lefore the Oxrowp CLuB, DBrookiyn, N. Y., February 23, 1837.

Mr. Van Buren in his annnal reports, from tho year
of his entry into otticeas Ohief-Eugineer of the Depart-
weut of City Works to the present, refers in promi-
nent and emphatic terms to the question of waste.
For eight vears I was oflicially ussociateil with him as
chief ofticer of the Burcsu of exteusion and distribu-
tion. We agreed upon the question of waste and that
heroic trcatment was resuired to effectually check it.
I believe now, as I did then, that a limitation of the
bountyof thecity should beestahlished, a liberal one,
a fair and just one. I stood alone officially upon the
question of adopiting o meter system to bo yradually
introduced, not to increase revenue, but to check
waste, to virtually supplement the water supply. Mr.
Van Buren honestly {elt that our people would prefer
to go on from year to year extending our water works
supply to meet the increased demund, rather than
submit to a gradual adoption of a meter system. I
have respect for public opinion even when 1 know it
to b wrong. 1 believealgo in the effort to set it right.
I belive in discussing the question that vitally affects
the prosperity of the City. I candidly believe the
judgment of the people of Brooklyn, after duedeliber-
ation, would sustain any practical and wise measure
to check waste. It would seem to be the penaity of
Water Works history as with individual life, that a
certain amount of experignce must be passed through
before any ponitive banefit can accrue to those that
stand in most need of it. You may form some idea
of the cost of waste to the City when in the year 1880

the sum of $60.000 per annum. The question of waste
is not 8o much the juustion of water as it is of
pumping and distributing. In cities bordering upon
rivers and lakes from which they obtain a water
supply, the consnmption of water without any
restriction has increased the cost of pumping to sueh
an extent that in some of them the engineersin chargo
of their works have no further hekitation in recom-
mending the adoption of meters to offcotually check
wnste. New York City, Bostun, Buffulo aud Chicago
are moving in this direction. It is simply history
repenting 1tsclf. It is the experience of many
Europeau cities. The scheme of tho proposed water
extension is the result of yearsof study. Itshould bo
commenced and prosecuted with vigor to its comple-
tion. The presént inexcusable dcluy 18 dungerous
nnd it menaces the life of the city. It is stated that
our population at the close of the yenr 1888 was close
to 700,000. The comsumption of water per capita
ubout sixty-five gallons. In the ratio of her increase
during the past ten yeam our city at the close of the
Nineteenth Century will hiive reached a population of
1,000,000 and the daily consumption will reach the
figure of 70,000,006 gnllons. The proposed extension,

together with its accossories, will cost three millions
of dollars. If Brooklsn, during the coming thirteen
years, will commence n gradual introduction of the
meter system, covering the entire period by a propor-
tional expenditnre of equal amonnts each year to be
inserted in the budget or be a part of construction nc-

it cont $35,000. I venture to assert that to-day it costs | count, at the end of that perivd will be expended s sum
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not to exceed $1,000,000. The year 1300 will, instead
of bringing to public notice the question of further
proposed exteusion, demonstrate the fact that forty
gallons per capita is the figure of consumption, and
that the water system of Brooklyn upon that basis of
per capita consumptian is suflicient for an increase of
600,000 to her population of 1,000,000. Waste of
water is the result of thoughtlegsness and a want of
proper attentiou concerning the question of local dis-
tributlon in premises, ax to fitness of apparatus used
and their permanency or durability. If premises arc
metered and a liberal amount in gnllons allowed in
consideration of tax or rent paid, the owner or party
obligated to pay for all water used in excess of the
amount allowed will pay hoed to the nnture and char-
acter of the water consumiug apparatus, or he will be
made to pay for his neglect. @ovod plumbing will be
required aud only allowed. Itis bad plumbing that
wastes water. I'he rules and regulations of the
Department of City Works do not and cannot perma.
nently and effectually check waste. A meter system
will. Its officc is that of an inspector and delector of
leaks, and it will silently perform its duty without
intruding upon the domesticity of the household, ana

tion is perfect nonsense. In fact, wher¢ water is nsed
for **fluching ” purposes, it must be done by mechani-
cal appliances made for the purpose, to be effectual.
If water is permitted to run to waste for ** flushing”
purpoges, it is done in ignorance and owing to the
fuct that the applinnecs used are defective in con-
struction. 'The most prominent phase of water waste
is manifest during the Winter months, when the
temperature falls below the freezing point. In many
buildings the faucets are ‘““sct running” waler, and so
continue during the Winter months day and night.
Plumbing should be constructed so as to be not
liable to the action of frist. Rules and regulations and
inspection of housca are failures in this rcspect. A
water meter will regulate the question. The house-
holder becomes interested at once. The plan of
local distribution and character of spparatus will be
critically investigated, not to abridge legitimate use,
but to avuid waste. It would seem in view of the
more than unusnal expense attending the cost of
pumping and maintenauce which of neceesity is a pirt
ofour system, and will inevitab!y increase asour popua-
lation increases, that some organized effort should be
made to permancntly check waste, thereby supple-

effectively, because individual responsibility is deter- | menting our present system and the proposed plan of
mined. The theory that a restricted water supply will | extension and which will assuredly and eventually,
have the cffect of limiting the use of water for sanita- |establish a diminished per capita consumption.

Extract from a Paper on “SELF CLO®SING WORK, Lte.,” read at a
Meeting of the American Water Works Association, held in
BPenver, Colorado, 1886, by B. K. Jones, IEsq., Sup’t National
Water Works Company, Kansas City, Mo.

We know there is waste, and we can find it, but |

when found, “what will you do with it?” Aoctual
mensurement is preferable, as being more exact,
automatic, effective and equitable. Tbe Water Meter,
a8 defined by Ludlow, of Philadelphia, is merely a
sleepless and tireless machine not susceptible to
bribery or violence without discovery, reqniring little
attention and recording actual consumption, regurd-
less of the disposition made of the water which pnsses
through it.

The two systems of waste prevention, namely 1st,
Inspection end enforcement of penalites, and 2d,
Mecasuring and charging for the qnantity taken, may
be compared by snpposiug a given establiskhmont
to be furnished with gas at an annaal rental, depend-
ent upon the carefulness of its occupants, and an
occasional visit by an ingpector. The suggestion is
simply absurd, and yet that is precisely what we all
do in every single. case where we rate premises with
poor plumbing work or with careless occupants.

According to Ludlow, from whom I love to (uote,
67 per cent. of the water supply is used whiloe 43 per
cent. is wasted.

In Kansas City we have over 500 meters in use, and | back to the original proposition.

expense attending the costof meters and maintenance
I am of opinion that thes¢ have paid for themselves
many times over, not ounly in increased rcvenues, bat
in saving waste which i= simply saving coal and wear
and tear upon machinery.

We are placing meters about as rapidly as we con-
veniently can, but giving precedence to premises with
promiscuous occupancy, or when waste is likely to
occur. On other well regulated smaller premises
ordinarily not likely to waste, the rates are more
satisfuctory than the result from meters would be, and
yet one of these could, and sometimes do, waste more
water than is used by some of the first mentioned class
with careful tenauts. And yet again, if a meter should
be placed upon the smaller premiscs, nine times out
of ten the waste is reduced, and bills come in at less
thnn former rates; so much 6o as not to justify the
continuence of the meter. It is therfore ordered out,
and 1n a little while as like as not, the waste goes on
as before. So after all, as before stated, the universal
use of meters is the only perfect remedy, at the same
time the universal use of meters is not practical for
the reasons already given ; and so after all we drift
How can we pre-

some 5,000 places not metered. Notwithstanding the | vent waste without the universal use of meters?
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TABLE

Showing the number of gallons of water, at fixed rates, which a consumer is

entitled to per day, for one year, for each dollar paid per 1,000 gallons.

=' 1 |
o 8
85 5 cants 10 cents 16 cents 20 cents | 25 cents 30 cents | 40 cents | 50 cents
s per 1000 per 1000 per 1000 | per1000 | per 1000 | per 1000 ~per 1000  per 1000
- gallona. gnllous gallons. gnllonn | gallons. gallons. | gallons.  gallons.
=5 .
$1 54.8 27.4 18.2 13.7 10.9 9.1 6.8 5.6
- 109 .6 548 36.6 27 .4 219 18.2 | 13.7 10.9
3 164 4 82.2 o4.7 41.1 32.8 27.4 20,6 16 .4
4 219,2 109.6 73.0 54.8 13.8 46.5 27 4 2059
) 274.0 137.0 91.3 6%.5 654.8 45 6 84,0 27 4
6 328 8 164 4 109 6 82,2 65.7 4.8 411 32.8
7 383 .6 191 .8 127.8 95.9 76.7 63.9 47 .4 38.3
8 488 4 210 2 146.1 109.6 87 6 73.0 654.8 43.8
] 493.1 246 6 164 4 123.3 98.6 82.2 6L.6 49 3
10 547.9 273.9 182 6 137.0 109.6 91.3 68 .4 54.8
20 1096 548 365 274 219 182 137 109.0
30 1644 8522 648 411 329 274 205 164 4
40 2192 1096 730 548 438 865 274 219.2
60 2740 1870 913 685 048 456 342 274 .0
60 3288 lo44 1096 822 657 548 411 328.7
70 3x36 1918 1278 959 767 639 479 383.5
80 43483 2191 1461 1095 876 730 549 438.3
90 4931 2465 1644 1232 986 821 616 493 .1
100 6479 2738 1826 1569 1095 913 684 547.9
200 10.959 5479 3653 2739 2191 1820 1369 1095 8
500 1G.438 8219 5479 4109 3287 2739 2054 1643.8
400 21.918 19.959 7308 5479 4383 3653 2739 2191..7
500 27.397 13.498 9132 6849 5479 4566 3424 2739.7
600 32.876 16.438 10,958 5219 6776 5479 4109 3287.6
700 18,350 19,178 12.785 9,589 7671 6342 4794 3835 ¢
810 43 836 21.917 14.611 10.958 8767 7305 5479 1383 .6
900 19,316 24.657 16.448 12,328 9568 8219 6164 4931.5
1000 54.704 27,897 18.264 13.698 10 959 0182 6849 5479 4

NOTICESEES
KANSAS CITY WATER CO. REGARDING METERING ELEVATORS.

Orrice OF NaTioNAL WaATER Wonks CoMPany,
Kaxsas Crry, Mo., 8cptember 13, 1856.

To Prunmpers aNDp Enkvatorn MAxuPacTURERS @

From tho date of this notice all 1Iydraulic Elevators connected with the Water Supply in this City must
be furninhed with Rotary Meters to register the quantity of water used. The Indicators heretofore in use
have become 8o objectionable and inaccurate in their measurement, that it has been decided to abendon their
use in the futuro and supply Elevators through Meters entirely.

Metors will be furnished at cost by the Water Company, and set at the expense of the owncer or occnpant
of the premises. Notiee is aliso givon that as soon a8 Indicntors on Elevators now in use are reported out of
order, their use will be discontinned, and MMeters required set upon the supply at the cxpense of the owner or
ocoupant of the premises.

The system of supplying Hydraulic Klevators through Meters has been adopted in a number of other
cities, and the constantly increasing anuoyance and expense occasioned this Company by Indicators reported
out of order have shown it to be necessary here.

It might be well for Plumbers and Elcvator Manufacturers to mention, this fact to parties about to have
elevators attached to the wator supply, a8 much unnecessary friction may thus be avoided.

Respectfully,
NATIONAL: WATER WORKS COMPANY,
B. F. Jones, Suft.




City ENGINEER'S OFFICE, WATER DEPARTMENT,

TABLE FOR TESTING METERS,

SHOWING THE PERCENTAGE REGISTERED BY METER OF THE ACTUAL AMOUNT WEIGHED.

PRrRoviOENCE, R.

10 CUBIC FEET OF WATER AT 70° FAH.

PER CENT. MORE THAN ACTUAL WEIGHT. l

Pounds. Per Cent. Pounds. Per Cent. ‘
506 13(91 558 5.9
15 ) 1 5.8
567 9.8 589 5o
13 9.7 i 5.6
565" 9.6 590 5.5
b2 9.5 14 0.9
549 wj 501 5.4
14 R 4 5.3
570" 9.2 542 5.2
14 9.2 I 8.1
571’/ 9.1 503" 5.0
Y 9.0 1.9
572 8.9 594 1.8
% 8.8 % 4.7
573 8.7 595 4.7
74 8.0 19 1.0
574" 8.5 506 15
P 8.4 o8 4.4
575 2.3 697 +.8
% 8.2 7 4.2

o706 8.1 698 1.1 |

5 8.0 12 1.0 |
577 7.9 594 4.0
4 7.8 Y 3.9
578// 7.7 0 4.8
A 7.8 15 3.7
579 7.6 601’ 3.6
A 7.5 y 3.5
80~ 7.4 602 3.4
£ T % 3.4
381 7.2 603 Q)
s 7.1 1 8.2
682 7.0 604 3.1
% G.Y 13 3.0

LIMIT OF ACCEPTANCE.

Pounds. Per Cent. Pounds. Per Cent.
G104 20 623 0.0
611 1.9 24 .1

) 1.8 624 .2
612 1.8 P o
% 1.7 625 A
613 1.6 14 !
% 1.5 626 .5
614 14 - .6
% 1.3 627 L7
615 113 % .8
3 1.2 628 8
616 1.1 3 .9
3 1.0 624 1.0
617 4 % 1.1
X .8 630 1.2
618 .8 1 1.2
2 7t 631 1.3

¢ m}{ 6 637‘/2 i.f
0 24 D)

£20 4 % 1.5
o3 A4 633 1.6
621 kS % 1.7
)4 .2 634 1.8
622 U] Y 1.9
24 0.0 635 1.9
...................... % 2.0

Weight of [0 Cubic Feet of Water
at 70° Fah.=622.72 Lbs.

—_—

PER CENT. LESS THAN ACTUAL WEIGHT.

Pounds.

636
4

637
'c

638

bt
634

'
640

)

641
42
1
4
3
%
644

)3
615

l:
6406
647

"!
148

Y2
G4
630

1
651

1

/3
652

Per Cent.
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] = I
583 = .

T 3+ "“"b. R Per Cent. Less than the Actual #is L6 681 iy
84 32 606 2.8 Weight indicates that the Maeter R 1; c,g‘f 2'7

L i D) B . | - . i
585 : oL o Registers in favor of the Consumer. = 4.9 ls 8.8
64 60 206 655 19 688 R.8

% 6.4 % 5 — 5.0 :
5 ) 4 2.5 ] | Y 5.0 Y2 8.9
685 gg ﬁﬂal_ 2.4 ‘ Constants to be applied to the Weight of | 636 5.1 684 9.0
587 3 2 B Water at various Temperatures in order to i 5.1 iz 2.9

687 6.1 609 2.3 . 657 5.2 685 9.1
% 6.0 % 2.2 use this Table. | 14 3.3 a% 9.9

2.1 CONSTANT FOR 80°......1.00132 \ 658 5.4 686 9.2

AR I i 0 - | 1 5.4 1 9.3

ey = S 1°00000 "y | 659 5.5 687 9.1

s X " 60°..... .99905 | '3 5.0 % 9.4
.......... 50°...... .99846 [ { G60 5.6 688 9.5
................................. “ o e | 5| 96
........................................... _ . 40 -998?4 f61 5.8 6s9” 9.6
.................................. = Multiply the Weight of the Water in the 1 5.9 Y2 9.7
o G| M |- oo BT e Tank by the Constant corresponding to its 662 59 690 9.8
.............................. ot A ' % 6.0 ) 9.8
......................................... Temperature, and the Product will be the | 663 51 || ool 9.9
........................... ‘ Weight that should be used in ascertaining 4 6.1 3 9.9
O T R L R LT | 24 s o e ([ e the Per Cent: i R B R L IR L. e e s e 692 10.0

To use this Table in connection with any number of Cubic Feet. divide 10 by the number, and with the quotient multiply the Weight of Water in the
Tank, and the product will be the Weight that should be used in ascertaining the Per Cent.

9 CUBIC FEET OF WATER AT 70° FAH.

PER CENT. MORE THAN ACTUAL WEIGHT. LIMIT OF ACCEPTANCE. PER CENT. LESS THAN ACTUAL WEIGHT.
PER CENT. MORE THAN PER CENT. LESS THAN
ACTUAL WEIGHT, ACTUAL WEIGHT. ; =
Pounds.  Per Cent. Pounds.  Per Cent. Pounds. PerCent. Pounds. Per Cent.
Pounds. ' Per Cent. Pounds. | Per Cent. i
113 10.2 118 5.5 127 2.3 133 6.4
b4 9.7 4 5.1 12234 1.7 125 4 12;%% 2.7 4 6.7
114' 9.2 119 4..; 123 1.3 4 .8 4 3.1 134 7.1
Ja 8.?3 v :1.... 13 8 125 1.2 129 3.5 % 7.4
115 8.3 120 3.8 124 4 % 1.5 128 3.8 135 7.7
be 7.8 B4 3.4 y 0 127 1.9 130 4.2 24 8.1
116 7.4 121 2.9 ' 1 .6 1367 8.4
% 6.9 Y DI | 131° 4.9 % 8.8
117 6.4 122 2.1 ; : % 5.3 1377 9.1
A CEOES )| e R 30 5550 oo Weight of 2 Cubic Feet of Water | 132 5.6 | 9.4
------------------------ I .
..................... at 70° Fah.=(24-544 Lbs. /4 6. 138 9.8

Per Cent. Less than the Actual Weight indicates that the Meter Registers in favor of the Consumer.




TABLE SHOWING FRICTIONAL HEAD AND DISCHARGE OF UNCOATED CAST [RON PIPES.

UPPER FIGURES SHOW FRICTIONAL HEAD PER 1,000 FEET.—14:.2.
LOWER FIGURES SHOW DISCHARGE IN CUBIC FEET PER SEQON_D.—.OOS:.

Velaguy,
Feet

per Seeond, 0. 6261 0.75

3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
8.5
9.0
10.
11
12.
18.
14.

15.

147.2
.0064
200. 4
0075
261,7
.0085
331,2
.0u98

409.
L0106

$94.8
0117
388.9
.0128
691.1
.0138
801.5
L0144
920.1
.0160
1047,
0170
1182,
0181
1322,
0192
1633,
0218
1975,
0284
2351,
0256
2759,
0277
3200.
0298
3673.
.0320

115.4
.0092
1as.1
.0107
205.2
0123
259.7
.0138
320.7
.0153
38N,
0169
461.8
L0184
042.
L0199
628.5
.0215
721.6
.0230
S21.9
.0245
927,
.0261
1037,
.0276
1250.
0307
1549.
.0337
1843.
.0868
2163.
.0399
2509,
0429
2660.
0460

1.0
8.7
0164
107,1
0191
139.8
.0218
177,
0245
218.5
0273
204.5
.03
314.7
.0327
369.
L0354
428,
.0378
492,
.0405
669,
.0436
631.
04064
07,
.0491
872,
.0545
1056.
.U60
1256,
0654
1474,
.0709
1710,
.0763
1963.
0818

P g W e

-y

1.25

58.3
L0256
79.3
0295
103.6
0341
131,
10383
161.9
0426
201,
10469
233.
.0511
274,
0854
317,
0596
364,
.0639
115,
.0682
168.
0724
525,
0767
648,
0852
84,
.0937
933,
1022
1095,
.1108
1230.
1193
1457.
1278

DIAMETER OF PIPE IN INCHES.

1.5

5.5
.0368
62.4
L0429
81.4
0491
1031
0552
127.3
.0613
154.
0676
183.
0736
215,
0797
249,
‘0859
286,
.0920
32.
0982
368.
-1043
411
1104

808,

| 1227

617,
.1340
731.
472
858.
.1595
96,
1718
1143.
.1840

2.

31,0
.0685

2.2
0764
55.1
.0873
69.8
982
86.2
.1091

104.3
1200 |

124.1 |
1309 | .

146.6 | 8:
L1418 | .

169.0 |

1627
194,
.1636
321,
.1746
251.
.1855
281.
1964
347.
.2182
420.
.240
499.
2618
380,
.2836
078,
3055

781.
3273

4.

| 12.35 | 7.20

.2618
16.8
.3054
92 0

| .3490

27.8
.3926

34.3

| .4863

41.5
A79Y

49.4

| .5235

58.0
.6671
67.3
.6108
7.3
LG4
8.9
.64980
99.2

L7416 |

110.
.7863
137,
.87256
166.

9697 |
| 198, |

1.047
232,
1,134
269
1.222
309.
1.309

8.

13.63
1.745
16.5
1.919
19.6
2.094

23.05

2.268

267
2.443

| 30.7

2.617
34,9
2.792

39.4
2.966

43.6

| S.141

od.5
3.49
G6.
3.839
8.5
4.188

92.1

4537 |

106.8
4.886
122,6
5.235

| 10.

3.64 |

1.636

4.96
1.909

6.48 |
| 2.182

8.2
2.454

10.1
2.727
12.25

==

3.00

14.66
3.272
17.1
3.545
19.86
3.818

22,75

4.09
2”’0%,
4.363

29.26

4.638 |

32,45
4.909
40.5
5. 454
49.
5.999
28.3
6.545
8.4
7.09
79,35
7.635
91.1
8.181

2. ‘

2.85
2.356
3.90
2.749
5,08
3.142

6.43
3.534

7.94
3.927
9.60
4.820
11.45
1.712
13.4
5.105
15.56
5.498

17.86 |

5.810
20,3
6.283
22,95
6676
25.70
7.069
31.75
7.8
3.4
8.639
45,7
9.425
33.65
10.21
62.25
10.995
1.4
11.781

16.

1.95

| 4189

2.65
4.887
3.46
5.635
4.38
6.283
a.41
6,981
.04
7.680
7.80
8.378
9.15

9.076 |

10.60
9.774
12.15
10.47
13.85
11.17
15.85
11.87
17.35
12.57
21.65
13.96
26.20
15.36
31.15
16.76
36,55
18.15
42.40
19.55
48.4

20.95

20.
1.45
8.540
1.97
7.635
2,57
8.7268

3.26 |

9.817

| 4.02 |

10.91
4.86

12.00 |

2.80
13.09

.80
11.18
.8
15.27
9.05
16.36
10.3
17.45
11.6
18.54
13.00
19.63
16.05
21.82
19.45
24.00
23.15
26.18
27.15
28.36
31.50
30.64

36.10
82.72

24 | s0. | 36.
L13 | .842 | .66
9425 | 14.78 | 21.21
.ot | 1.15 | .90
10996 | 17.18 | 26.74
2,02 | 1.50 | 1.17
12.57 | 19.64 | 28.28
2,65 | 1.90 | 1.49
14.14 | 22.09 | 31.81
3.15 | .34 | 1.88
15.71 | 2454 | 35.3¢
3.81 | 2,83 | 2,29
17.28 | 27.00 | 38.88
4.54 | 3.37 | 2.64
18.85 | 29.45 | 42.41
532 | 3.95 | 3.10
2042 | 31.91 | 45.95
6.17 | 4.58 | 3.60
21.99 | 34.36 | 19.48
7.10 | 5.25 | .10
23.56 | 36.82 | 53.02
8,05 | 6.0 | £.70
2513 | 3927 | 56.55
9.10 | 6,75 | 5.30
26.70 | 41.73 | 60.09
10.2 | 7,57 | 5.91
28.27 | 4418 | 63.62
12,6 | 9.35 | 7.35
31.42 49.09 70.69
15.25 | 11.80 | 8.90
3436 | 54.00 | 77.76
18.15 | 13.45 | 10.55
37.70 | 58.91 | 84.83
21,3 | 15.8 | 12.4
10.8¢ | 63.82 | 91,9
24.7 | 18,35 | 14.4
13.98 | €873 | 98.47
28.3  21.05  16.5
£.12 | 73.63 | 106.0

40.

D74
26.18

30.54
1.02
34.90
1.29
39.26
1.59
43.63
1.93
48.00
2.29
52.35
2,70
56.71
3.10
61.08
3.60
05.44
4.10
69.80
4.60
74.16
0.14
78.63
6.35
87.26
.70
95.99
9.20
104.7
10.8
113.4
12.5
123.2
14.3
130.9

e

1y

.45
7.70
612
43.98
80
60.26
1.00

56.65

1.25
6383
1.50
69.11
1.80
75.40
%
8168
2,45
87.M
2.8
94.25
3,2
100.5
3.6
106.8

4.05
113.1

126.7
68.05
138.2
LA )
150.8
8.45
16.34
9.80
175.9
11.25
18R.5




TABLE OF QUANTITY OF WATER DELIVERED BY SERVICE PIPES OF VARIOUS SIZES, UNDER VARIOUS PRESSURES.

Proportion of Head of Water (H) to length of Pipe (L). Results in gallons per minute.

-3
g wE | a - 4 ) a J 4 5 < < ~ 4 - = 4 - - - -2 - 'y
E A S ® @ > e © ¢ o «Q X ) ;: = = ™ < = 3 5 = z
I x = Il | |z I Itz | T I = T ST | T p ¢ T 2 3
Inches.
Sa 10.8 18.7 17.7 16.5 15.3 140 12 %5 10.8 8.8 8.3 7.7 7.0 6.3 o5.4 4.4 36 3.1 2.8 3.6 2.4 2.2 -9 | 2.0
58 34.5 32.7 30,1 28.9 20.6 24.4 21.8 18.9 15.4 14.4 13.4 12,2 10.9 9.5 w7 63 9.5 4.8 4.4 4.1 3.9 3.6 3.5
X 5.4 51.7 487 45.6 | 42.2 38.6 344 29.8 243 22.8 21.1 19.3 17.2 14.9 12;2 0.9 8.0 T 7.0 6.5 C.1 3.7 5.4
1 111.8 108 100 03.5 | 86.6 79 70.7 61.2 ) 46.8 43.2 39.6 35.3 0.1 25 20.4 17.7 15.8 14.4 184 12.6 11.8 11.2
1}{ 195.2  185.2 | 174.6  163.3  151.2 148 123.4  106.9 87.3 81.6 75.6 69 61.7 83.56 43.7 35.8 30.9 27.6 25.2 23.3 218 20.6 125

19 308 2921 | 2954  257.6 | 2886 217.7 | 194.8  1GS.T | 137.7 | 128.8 | 119.3 | 1089 | 97.4 843 | 687 362 487 430 398 968 344 326 308
2 632.2  5949.7 | 566.4 | 638.9 | 488.1 @ 447 399.8 | 316.3 | 282.7 | 264.4  248.8 | 223.5 | 199.0 173.1 | 141.4 1154 100 f0.4 | 816! 75.6 70.7 666 63.2
2% 1104 1048 ON7.8 | 024 856.4 7809  09%.5 | GO4.9 | 193.9 | 482 427.7 | 390.4 @ 349.2 3024 | 2469 | 201.¢ 174.6 156.2 | 142.6 | 152.0 123.5  116.4 § 110.4
3 1745. 1631 1560 1460 1351 1234 1103 935.5 | 780.2 728.8 | 674.8 | 815.9 555.5 477.1 | 390.1 317.86 2758 246.7 ¢

24

2

1
1)

208.5 195.1 18349 | 1746

428.0 399.9 @ 377.5 | 358.1

N
~N

3581 3307 3203 2996 2774 2532 2265 1962 1602 1496 (1385 1264 (1133 079.3 | 800.8  6b63.6 §666.2 506.5

63.
6247 5928 5588 5227 4830 4117 3951 3406 2791 2613 2420 2209 (1976 1711 1394 1114.1 987.7 B83.5 | 806.5 | 746.7 | 698.5  658.5  624.7

Q2 O »

o856 9349 (8814 8245 17633 6968 6233 5391 4407 4122 817 3481 [3116 2693 220 1799 15568 1138.4 1272 1178 1102 1103.9 | 985.5
To illustrate this table, assume a ;-inch pipe 100 feet long, with a pressure of 44 Ite. at the inlet; 44 Jus. — 100 feet head, then the head H — the
length L, or H = L; the column of the table shows a discharge of 10.9 gallous per minute. If the pipe was 300 feet long then the head H would be'/,
of L and the discharge would be 6.3 gallons. 1If the pipe was 20 feet long, H would be 5 times the length of |, and the discharge 24.4 gallons.

To determine the feet of head, multiply the pcurds presture by 2.31, and divide the prcduct by the length of the pipe.

IrrvsrraTion.—86 feet of 1 in. pipe at 65 lbe. pressure. 65 lbs. X 2.31 = 150 feet head—then the head 150 = very nearly 1§ times the lengih,
or, H =13 L, the table then shows 46.8 gallons ]ier minute.

=
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55“ ol 2 3 a 5 8 7 8 9
o |

Heap,
Fryr,

. O 13356 .8670 1.3005| 1.7340 | 2.1675 | 2.6010 | 3.0345 | 38.4G81 | 3.901G (0]

| I
10 4.3351 | 4.7686  5.2021 | 5.6356 | 6.0691 | G.5026 | 6.9361 | 7.3696 | 7.6041  8.2366 10

20 8.6701 | 9.1036 9.5372‘ 9.9707 | 10.4042 \ 10.8377 | 11.2712 | 11.7047 | 12.1382 | 12.5717 @ 20
|

30 || 13.0052 | 13.4387 | 13.8722 | 14.3057 @ 14.7302 | 151727 | 15.6063 | 16.0398 | 16.4733 | 16.9068 30

40 || 17.3403 | 17.7738 | 18.2073 | 18.68408 | 10.0743 | 19.5078 | 19.9413

20.3748 | 20.8083 | 21.2418 | 40

50 || 21.6754 @ 22.1089 | 22.5424 | 22,9759 | 23.4094 | 23.8429 | 24.27G4 | 24.7090 = 25 1434 | 25.5769 | 50

| |
60 | 26.0104 | 26,4439 | 2G.8774 | 27.3109 | 27.7444 | 28.1780 | 28.6114 | 20.04i0)  29.4780 | 20.9120 . 60

| Table of Pressore in Lbs. per Sqnare Inch for Different Heads of Water.
|

70 || 30.3455 | 30.7790 31.2125|31.64(i(l 32.0795 | 32.5130 | 32.9465 | 83.3800 33.8135 | 34.2471 70

80 || 34.6806 | 35.1141 ' 35.5476 | 35.9811 | 36.4146 36.8481'37.2816 37.7151 | 38. 1486 | 38.5821 80
42,0502 | 42.4837 42.0172 | 80

|
90 || 39.0156 | 39.4491 | 39.8826 | 40.3162 | 40.7497 | 41.1832 | 41.6167

|

!

|

E - skl

l éé ‘ 0 1 2 l 3 4 5 (G} | 7 8 2 E_’:
! ! )

; For other hends than thoso given, alter the decimal point as necessary: for example,
| pressure per square inch due to 77 feet — 33.38 lbs., per square inch for 7.7= 3.338 lbs., for
" 770 — 333.8.

e e ——

| Table of Heads, in Feet, for Different Pressures in Lbs. per Sq. Inch of Water.

—.MF—.-_ i g . .

1 i
= .3
l‘ E & (] 1 2 3 4 5 6 7 8 9 2z
| = B
| | -
o 2.307 4.614 6.921 9.228 11.6356 13.842 | 16.149 18 456 20.763 0

‘ 10 23.070 | 25.877 | 27.684 & 20.991 @ 32,298 | 34.605 | 36.912 | 39.219  41.526 & 43.833 10 .

k 20 46.140 | 48.447 | 50.754  53.061 | 55.368 | 67.676 | §9.982 | 62.289  64.596 | 66.903 20
30 69.210 | 71.517 | 73.824 | 76181 | 78 438 80.745 | 83.062 | 85.350 @ 87.666 | 89.973 30
40 92,260 | 94.587 | 96 894 | 99.201 | 101.508 | 103.816 | 106.122 | 108.429 110.736 | 113.043 40 I
50 | 115.350 | 117.657 = 119.964 | 122.271 | 124.578 | 126.885 129.192 | 131.499 133.806 136.113 50

60 | 138.420 | 140.727 @ 143.034 | 145.341 | 147.648 | 149.855 | 1562.262 | 154.569 | 156.876¢ | 159.183 60

l 4
70 | 161.490 163.797 166.184 & 1G8.411 | 170.718 | 173.025 , 176 332 | 177.639 | 179.946 & 182.253 70
80 | 184,560 | 186.867 @ 189.174 | 207.630 | 193.788 | 196.095 | 198.402 | 200.709 203.016 = 205.223 80
l 90 | 207.630 | 209.937 | 212.244 K 214.551 | 216.858 | 219.165 | 221.472 | 223.779 226.086 | 228.393 80

!

=g 3= - Fyr

| EE| o 1 2 3 4 5 8 7 8 9 2% !
[ = &

For other pressures than those given, alter the decimal point as necessilry: for example,
bead, due to pressure of 75 lbs. — 173.025 feet, for 7.5 lbs. — 17.3025. for 750 lbs. —
1730.25 78
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NATIONAL METER COMPANY.

"“CROWN” GAS PUMP.

(PATENTED FEBRUARY &, 1883.)

The Crown Gas Pump is specially adapted for pumping water from wells or cislerns, or for forcing
water into tanks on the upper floors of buildings from city supply.

+ Alwas ready to operate, it can be started instantly with a match.

The amount of gas consumed ijs very small, being 8 cubio feet when pumping 200 gallous of water §0
feet high per hour, or less water to a proportionately greater height.

The pump is small, compact and ornamental, and occupies a floor space of only 12x24 inches, and
stands 221 inches high.

It is made of the best materials, and by the most careful and skillful workmen. All the crank and
bearing pins aud the lighter valve are of hardened steel, being ground to a fit. The pump and valve arc
of composition, and every part of the whole is accurately made and carefully finished.

‘I'he diameter of the power cylinderis...... 3 inches Capacity..... R 200 gallons per hour.
" DD T8 o Sodd Bl Do ST R I igh tRo Pt e 22} inches.
* diameter of pump........ e e e gl Floor space required..12x2¢ *
¢ gtrokeof pump........ ... ....co..en. 25 Weight.............. 140 bs.

** gtrokes per minute.............cc..... 200 Price




NATIONAL METER COMPANY.

LAWS OF NEW YORK.
1873, Chap. 335, Sect. 73 on Page 503.

The Commissioner of Public Works is hereby authorized in his discretion to cause Water Meters, the
pattern of which and price of which shall be approved Ly the Mayor, Comptroller and Chief-Engineer of the
Croton Aqueduct, to be placed in all storcs, workshops, hotels, manufuctories, public edifices, at wharves,
ferry houses, stables, and inall the places in which water is furnished for business pnrposes (consnmption)
by the Department of Public Works, except private dwellings, so that all water so furnished therein or
thereat may be measured and known by said Department.

DEPARTMENT OF PUBLIC WORKS.
New YoRE,..—
Form of notice sent to parties who are requirad to ylace Metera on their premises :

Under the provisions of Sec. 73, Chap. 335, Laws of 1878 (City Charter), authorizing the Commissioner of
Public Works to cause water meters to be placed ‘‘in all stores, workshops, hotels, manufactories, public
edifices, at wharves, ferry-houses, stables,” and in all places where water is farnished for business consump-
tion, ‘*except private dwellings,” you are hereby required within thirty days from the recciptor service of
this notice to place a ,............... .. or aCrown Water Meter (which are the meters approved in accord-
ance with said Sec. 73 of the Charter), on the pipe supplying your premises ................. with water,
and thereafter to pay for water consumed accerding to measurement.

In case of refusal or neglect to place the meter as herein required, it will be placed by the Department
of Public Works, and the expense charged to you; and refusal or neglect to pay the water rates according
to measurement will be followell by immediate stoppage of the supply.

Your attention 18 respectfully rcquested to the accompanying rules and regulations.

Yery respectfully,
COMMISSIONER OF PUBLIC WORKS.

RULES AND REGULATIONS OF NEW YORK CITY.

All meters hefore heing placed, must he senl, with a memorandum of the owner'aor parchaser's
name, residence and plucesof business, to the Department Pipe Yard, 24th Street and East River, to be tested
They will bereturned within forty-eight hours, upon the written order of the owner, giving the names of tha
plumber who is to receive and set the meter.

Consumers are regnired to keep their meters in vepair and protect them from frost and injury of
any kind, at their own expense.

All meters are to be placed nnder the supervision and to tho satisfaction of the Commissionex of
Public Works, or such person us he may clesignate, xo that they ean be casily examined and read.

Bictween each meter and the Croton main, a stop cock must be placed on theservice pipe, within one
foot of the meter, and no water from Croton mains shall be introduced or used on premises to be supplied by
meter, except that which passes through the meter.

No wmeter shall he set. within two feet of any sink, privy, cesspool, manure heap or pit.

Licensed phumbers of 1his city, and employces of {the Department of Publio Works, are the only per-
sons authorized to make connections with water mains, and to set or remove meters.

No meter shall he removed or repaired, except upon a permit from the Department of Public Works ;
and whenever a meter is removed for any cause, the Commissioner of Public Works will require another to
be put in its place. :
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NATIONAL METER COMPANY. 81

RULES AND REGULATIONS OF NEW YORK CITY.—CONTINUED.

Iu case of violation of any of the preceding reqnirements and regulations, or if free access to the
meters for examination gr repair shall at any time be denied to the Engineer or such person or persons as
the Commissioners of Public Works may employ for that punpose, or if upon examination it shall be found
that the meter has been tampered with, the water supply shall be stopped, unless the party shall promptly
pay such additional charge as the Commissioner of Public Works may impose ; nor will the supply be re-
sumed except upon payment of the expense of shuttingoft' and turning on and upon satisfactory undenstand-
ing that no future canse of complaint shall arise.

It is provlded by Section 73, Chapter 335, Laws of 1873, that *“all expenses of ineters, their connec-
tions nnd setting, water rates and other lawfnl charges for the supply of Croton Water, shall be a lien npon
the premises where such water is gupplied as now provided by law.*’

A proper reduction witl be made for water rates already paid for the tiscal year ending April 30, 1880,
when bills for water furnished through meters are made out.

Bills for all expenses or charges in conuectlon with meters, and for water furnished through them,
and permits required therefor, and all information in reference thereto, can he obtained at the office of the
Chief-Engtneer, Room 114 City Hall.

All payments for use of water, for meters, setting, &c., must be made at the office of the Water
Register, and no other person is authorized to receive money atany other place.

COMMISSIONER OF PUBLIC WORKS.

TABLE,

Prepared by J. Nersoy Tunua, Esy., Chief-Engineer, Rochester (N. Y.) Water Works, showing the capacity of
Water Service Pipes, one hundred feet in length, in gallons per minute, with diameters and heads as
®indicated.

10 ft. 20 ft. 30 ft 10 ft. 50 ft. G0 ft 70 ft, 80 ft. 99 ft. 100 ft.
Head. Head Head Head. Head. Head Head. Head Head Head,
=8 b ] £ 3 5 3 s 3 & 2
28 | 22 | 2|52 |58 |8 |28 |58 | €[22 5¢2
= 8.8 ] =] = = K 2 = ]
555 5 |58 £E 82 |85 85 |EE|E: |53 |55
=13 g" 5* 'gﬁ gz g-‘- 'é:;:: E;‘ g'&' gz c"g‘ﬁ
3-8 0.92 1.30 1.59 1.84 2.06 2.26 244 2.61 2.76 2.91
1-2 1.89 2,68 3 27 3.78 4,23 {.63 5 00 5.34 5.67 5 .98
:5 8 3.30 4.68 5 74 6.61 7.39 8.09 8.74 9.34 9.91 1044
3-4 6.2%1 7.87 9.03 10.42 11.65 12.%7 13.79 14.74 13 64 16.48
7-8 7.66 | 10.84 13.27 15,82 17.13 18,77 20 27 21 67 22.97 24 923
1 10.70 16.13 18.53 21,40 23.92 26.20 28 30 30.26 32.10 33.83
118 H.-'?U | 20 31 24 87 28,72 32 11 36.18 38 00 10.62 43.08 45.31
l} 4 ‘lﬂ.()ﬂ 26 43 32 29 37.37 41 70 45.77 49 44 52.85 .56.06 29 00
}.13 !: 23 72 33.64 41.08 47.33 | 063.03 58 09 62.7H 67 .08 71.15 75.00

29 48 41 65 31.06 58.9¢ 65.92 72.22 78.00 83 38 §8.44 | 93.23

Experiments at Rush Reservoir with one inch hose two hundred und twenty feet long, under twenty-
two feet head, with three-eights of an inch nozzle, gave 7-5 gallons per minute, or four hundred and fifty
gnllons per hour. The table gives for one inch pipe with head one-tenth of its length, with free discharge
10.7 gallons per minute, or 8ix hundred and fifty-two gallons per hour.

Ifthe capacity is required for any other length, diameler and head than those given in the table,
muitiply the number in the table by 10, and divide by the square root of the required length and the result
will give the nnmber of gallons per minute.

|
|
|
|




82 NATIONAL METER COMPANY.

O~ the last page of the book which wec present to our patrons and
friends, trusting it may aid them in their work of conducting Water \Works,
and prevent the great wastage of water now going on, it may be also interesting
to give a few facts connected with the NaATIONAL MEETER COMPANY, of
New York.

This Company was organized January 5, 1870—seventeen years ago—
with the same Officers and Directors as are holding office to-day, they have
met monthly for business, through the many yecars of the Company’s history,
and under the management of the President, Mr. John C. Keclley, wc are
able to state that we have MADE AND SOLD OVER 45,000 WATER METERS,
a number largely IN EXCESS of any other MANUFACTORY OF WATER METERS
IN THE WORLD, and leave you to judge if in choosing the motto, *“ Nothing
succeeds lilke success,” we cannot add another, * l.abor has sure reward.”

When visiting New York we will be pleased to have you call at our
Salesroom and Office.

Yours truly,

NATIONAL METER COMPANY,

252 BROADWAY, NEw YORK.






