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INTRODUCTORY. 

11 A\' LN<: frequently rccci\'cd inquiries from many of our correspondents 

for lists of waler rates charged in various cities and towns, and 

for other information in reference to water supply and the • use of 

meters. we ha\'e prepared lists and statements of the same, made up 

from the most reliable 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 arc concerned in the great question of \Yater 

Supply. w� have ,dso introduced evidence establishing beyond question 

the utility and equity of the Meter System, whether it be applied to 

large or small cities and towns, managed by either municipalities or 

private companies, as it reduces the p,·o rata expenses of the Department, 

effects 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 effects a saving in fuel, labor, wear and tear of machinery, 

and incidental expenses. 

NATIONAL METER COMPANY, 

April, 1887. 

l 'f.111/4 

JOHN C. KELLEY, PRESIDENT, 

282 Broadway, New York. 
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CROWN WATER METER. 

The suooesa of the CROW!< W ATllR METF.Jt ia without a parallel. Put upon the 

n,.arket bot litUe more than fi.-e years ago, it is already used and adopted by 

no ICIII than tOO Cmn AND To" 1<8 iu tho United States, the Dominion ol

Canada, and abroad. No other Water :ICcler ever mll(le has, in the same 

length of ti.mil, been IO widely rnlrodu<" ,l, shown 1uch !a.-orable results and 

secured such universal approval. 

The Crown Meler is claimed and conceded lo be pre-eminently THE 

Bl:ST Wuu :l[JCTD ,;o" asows o 1s CR. lta exleruii,·e introJuction and large 

popularity are confident!) submitted as tho betil poBBible guarantee of its 

co.uunandiog superiority in point or efficicury. It ie ACCORI.Ti:, olTIWlr.�, lllllPLE, 

OOlU·ACl' and •�=·�=-ombininR, in an eminent degree, all the ellflentials 

of the ideal W 11lcr )Ieler-and in its com traction no labor or expenAe has 

been 1pared to rnoet rul tho requiromonls of the service. 

The Crown Met-0r i1 constructed on lhe positive displacement prinriplc, and 

has osLY osa 110Ruso P.AR'I'-& hard ruboor rolling piston-rendering it alm06l, 

if not entirely, exempt from linbility to derangement. It measures equo.lly well 

on all sized openings, whether lbe preoSure be amall or great, and itll piston, 

being perfectly balanced, ia almOf<t rrictionlec in its op<>ration. 

Conslrucle<l or composition (gun-metal) Bild hard rubber, the Crown Meter 

is SOT u.uiLa TU CORBO 11011 - as other rudc-1'8 are. An ingenious stulling-box 

insures at all times a ix,rrecUy dry and legible dial Special care is b<>stowed 

upon the rcgiel!,ring mechanism of the Meler; nll U1e gearing of the inl<'miedfate 

is mooe or a combination of metals unoq11nled for durabilitJ and wear, and 

incloee,l in & cue or gun-metal, while c,·ery p&rl of the l!elor t.hrougl1out is 

fa..hionod and 11djusted in lhe most careful and substantial manner by Urn most 

skill<'d workmen. 

Yellre or nbaustfre 11ervice in ernry section of the 0011Dtry have deruonetrsled 

the thorough efficiency anti absolute superiority of tho Crown i\kter. 

A critical let1t antl comparison or the Crown :\Jeter with other patlcrns ie 

cordially innted, and lo that end Wa�r Deparbnenta will be cheerfully furnished, 

upon applice.lion, a one-inch or smaller size, if preferred, to be thoroughly tested 

!or lwo month,, when it m&y be either paid for or returned free of expense. 

if not Coun<l eati»fRctory. 

For furlh�r pnrticula111, addre8$ 

JOHN C. KELLEY, PRES'T, 

NATIONAL METER COMPANY, 

282 Broad.u,ay. Neu, York. 



8 NATIONAL METER COMPANY. 

SIZES, CAPACITIES 

CROWN 

AND DIMENSIONS 

METERS. 

OF 

lHm II •• rt ""•IJbt 
t.reatnt pr lp"1' 

Qaa.nUty. prr mlQqt,e IAIDl\k. 
0.1,t., 
.... .u " UL � 

Weight. 
-. 

Jineh. 1 cabie loot or ii !!"I•. a IOCbt!J. r,J ,nchH. r; 1D<'he•. ,! Ibo. 91h.. 

l 
.. 2 16 .. 7j .. 

7j 1;1 .. IG 10 ..

t 
.. 4 30 I) Iii HI 

.. �bi .. 3.; ..
I 8 r,1 IOI 101 Ui 

.. ,ll) 51 ..
ll 

.. 1 !.! IIO l�l 12 II G� 70 "

2 �, IGO ·�·
.. ... 121 .. Ill .. 117!" 

3 3t) 2iU JI ••• l&f � .. ?li ..

4 .. 7� r.to 2'1 �Ii "�'I .. 1 ·--· 1.jj ..
G I :!IJ or�, :1111 �-1 2Mj .. !HO ff;S ..

Connections are made only rur lb• I loch, !·inch, i-lnrh ou,t 1-inob 1i,01, •• •1uoteu al,o••. The I-Inch, 
!-inch, f-lncb and 1-intb Crown \let.rs uo ,oode with wnlo lhrMJ,awl tbe I I and :!-1ud1 are ,., .. le •ilh female 
tbttaJ, all cal lo Iii ataadard thread 'I ho largor .1 .... ""' mad� with lwlgco 

Fua T&APB &.N maill'I f'or &he l!-•n .• 2·10. S.1n., t-in u,l t; to JO.in. 1it..e:e. an-l lht-1r u.� i• •troua;Jy reeom­
mendetl, 11nce they prutK� U,e n1eten frf\w llllJ roreign 1ul•ta.nce wbi<-h uu.,;ht ile,.lroy I.ht wurkUJK part,. 

N, fl.-l.+"OR l.00'.liiO�l'I ll't TIU.MJll()ftTATlO�, l·tNrU, )·Dil('II, t·l\'\C.U A..'(O ! IS{ R MCTIJLI .I.U l'AC'ICU) J'I\'& Llr\ A 
eo.x. WnJ'M OJU)gR1- WU1, ATl'\tTT, Rt'm l'A4"KAilra wuou m::....rl'.r'Tl\'1'1.1' l5 LJl8... !lK 1.119., 172 LllM., 24'.! t., ... 

CROWN METER INDEX. 

Thia eu11nning shows tb,, l'ount�r ot tho ('rin\\ � ;\bna. 
It nigiJten cn\Jlo feet-one culilo fooL bring 7 ,Vi ti, SI. gallon• 
and is rtA<l lo the aame way,.. tbe c:ounten ol' pa weters. 

The (ollowin,t ellUDple and du ... tion• BIA1 bo or .. n-foe 
to tbos. un•r.11tainted wltb tbe welho,t: 

If a poiultr be belwe, n h1<.t 8g11ro1, lhe >111a1Jc,t one 
must a1way1 be tukea. Whtn the poinkr i .. ao utur n. ttgnru 
1hat it •••m• to 1u,licato thol llKnro t·uetJy, luok ut the dial 
next bflo• i&. lu namlllf'r. an1I if tlil'I 1" inttr tLui& hu I tt.AM:,l 
o, then the coon! ohonl<I \,<, rca<I for lhnt lltinro. Lc,t 11 1,. 
�upp,()Hd tbo.l tl1t'I poinl<f'ra •tu11I u 10 tbe al,o"' t-D£1"•·nng, 
they then re,1,l 2�. l•i cul,I< r, ,t. 'Ibe ftgnr .. ••• onuu.,,1 
!rom t.be dial ma.rkcd u,,!liit," bt!t·1u1"e thty t, 11ru�nt bnt 
tenths of one cubic fool, And ht•oce t1rc nnim1,ort1mt. l'1on1 
dial marktJ ., J0/1 we get 7, (roru tlle next. rnarke1l u tnO." 
we gd 8 : !rt,m the next, n.ark•d " l,OOV." wo �t th• ftgaro 
l ; Crom lh• ne.s-t., ma.rk.ed u Jn,O(JO,: the figure : from the 
ou.t, ma.tk61l "100,000," th• Sgon, ! 

-

INSTRUCTIONS FOR SETTING THE METER. 

In 1< tun� a met•r 10 po 1t1on M It l plumb, an,! pro1• rly oecured 10 rt main oo. It •bould be well 
JJrotectcd 1'1'0111 fto,t. 

JC ntl'tl in ooooectlon "Ill' • Stearn hollt•r, or under Any other coo<lilion• "b«e it,� ••P•·•C1l to• bacl, 
pre �11rt1 or i.lMl11 or hut ll 4l(•r 1t mo,t bt 11roletted by a l'h('('k i-alTe, pl•,·••l bctwe•n th, 011tl1 I of the 
meter aoJ. lbe ve. �1 it.• n1,pli1 ..... 

It ia ab-olutelr nf'<'e--arr Iv hlu,r O I I� upply rip., btrore .ettlng a ne,r m,ler. '° lbol ,r there W 
&ny auumut.hon (.Jr ••n,l, gra�el, etc . 10 1t t u.me ma;- l.e expt"llNl, and tboa pre,e.ot.etl fr, m e,n&enog the 
meter. .i ,old using red lead lo maid or Joints. It•• habl, to work into the moteund CAnae mncb annoy. 
ance by olo11gin11 the plotou. 
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CROWN METER ILLUSTRATIONS. 

Fig. I is a (l<'l"'pcctive vi,,w or tho M ... 

lir, •bowin� tl,e indox on the top. Il le 

;hn�-n her, "" when placed in po,1tion. The 

prop<'r tllru,<lK nt the inlet and outlet mak<' 

it e .. y of ntti,chruent lo !he snpply and dis­

t"h11r,:cfl pipes. 

f'ig. 2. 

9 

f'ig. 2 is a view of 1be hnrd rubber piston (the only working 

11ort of the Meler), wilh spindle for moving the leather com­

mnaiC'1tlog "Ith the int.ermediate gear, 84! •hown in Fig. 3. 

Fig. I. 

Fig 9 givt•'°' f\ ,·it•w uf thu lnl1.•rJor, with tLr cover (or top or 

the Meter) Uirown hock. 

Tiw ,·crlicnJ ebuCt prt\jPcling tl1rn11gh the orifice in lhE' 

co<er {nr cylinder h,ad) nf rho )t, tor, i• lh• •pir,dlc or 1110 rolling 

piKlou (t,�iJ,t. 2), n.utl impRrt� rnolion to tbt• n.rm, or llwer1 of the 

case attn<lhed lo the in•i,Je nt th• c,,v,•r. Thi• covet {presenting 

bul a oompt>rnti,cly smnll •orfoce to the water) is the only parl 

of the Meter not mndr: nf compoi,ition, 

Fig. 3 

We would suggest thnt the •· Crown Meter Index" and directions for reading die.ls 

(see opposite page), with METER RATES, be printed on back of water bills, and we will be 

pleased to forward any DepBrtment an electrotype of the clie.l who may desire it. 
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REFERENCE TO PARTS 

1. Porspf'c.tive vie" of Yetc,r oomplt-tt".

2. Gh·es" view or the iut�rior with l!OHr tbro\\ n bsu!k

S. Cover of meter.

4. Body or cylin,lor.

6. llt!Ad of body or cylinder.

0. -Pi1'1ton, with drh·ing sbAft.

7. Counter oo ..... l-e, \\itb Uin.l and hnud:;, nm.1 ,trhini; j:tf'f\t. 

8. Counter, without ilinl.

!J. Cop. with n umber pln.tt.• thrown bnck� wbicll eontnloR the counter 

OF METER. 

10. Iol�rmrdinte train of geM11 for reducing the opeetl b<•fore conoecting wllb oonutcr.

11. A. (lear on inwm1PdiAte •hnft for coonecliog with conn tor AR •ho,m In Ilg. 10 .

.B.-lnwrmctliAte packing nut or stuftlng-box.

0.-Jnm nnt for securing iutertnediAte to co,•Pr.

12. Dial or face.

1�. Wheel aucl pinion market! uuwher 2iu oonnter, ftg. S. 

In ordering pnrts tor oounto..r, ortle.r by nmober-. nnd lelter n.11 11hown in view ni.c. N. 

14. Fint piniou 1u counter.

15. Piston shaft comt>lete.

lC. Shnrt. with plnion J\Dd clri,·ing-arm markocl uurubrr 1 iu intermedilll� tMO, Hg. lll 

ln orclrring JJRriR for latermotliatc, ordrr by uumhen u.nJ letter ns ,hown in vjew Og. 10. 

17. Number plule 8" shown tbro1>11 buck vu ('Ap in No. !I.

'l'be ouli! shown on oppo•il• rogo repre,;ru,t th• pArt• or" !-in. Cro",' Meter.

Tho numbera Apply to any •iZt> meter.

In ordering parts or a Meter, however, it will be necesi;at y to state the Size 

orthe Meter and lt.s Number•. 
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No, 1. No. 2. 

No. 5. No. 0. No. 7. No. 8. 

c� 
No. 9. No. 10. No. II. No. 12. 

� � 
No. 13. So. l4. No. 16. No. 16 No. 17. 
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DIRECTIONS FOR SETTING WATER METERS. 

A� u.sed /,!f "''"'" <f iht> /.(lr!l•·,t /!,7>flrlm,·11l.<. 

Pi,rticul11r onre mutit \Jo tnlcetn l() a.tt lhe m� tcr iu a. clC%11n and 1lry lo�taou, '1iltere, Uu \1:N1l or UH' 
Wotrr lh·11artm, nt ,...., m,oh to reo.J at •t any llm<, 

ha hoa«-a ..-boro th• occupant i, nhliged to l•,e the m, ltr lod:•d llp while a,ray to hi• or Lu •ork 
thrn lhu kf'y to tlrn <"'-·lla.r or npnrtrun,t "here the meter iti wn locke1l llJl anu"t l 1._ lt rt ,nth aotnc one nn or 
uear th� prowi""' nud th• Wuwr llrirl•lr41r annal be notlfted wbtro it ma) he fonnJ, or A ,laph"6h• k•) 
:.ouat 1K, lcfl 111 hl,a offlre. 

'rt1, re nau11t.. t.1. A til.<>Jl and wa!fte rock betwe n the meter a.nJ lbe clty 11trT1cc:i pl�. so arran ed tb11t tbe 
wnlt r wHI ,train froUJ thu utdf'r autl w"lt'r pipNI iu lbfl hou"e; tlu1' ti1tn11 wm,&.111 ,·101'1',1111 ·hlt1 whtn th� 
•oallu r I• coU, ou,I all fauN·t� in tho oink mu,t II<' open�tl I.<> admit air an,1 alto" th,• 11111" tu t·ms•I>,
rbek fanNts ahonU Nmam, 1�n UJltil aucb b..11h. a lhe •·a.tt"r •• tnrnffl on agai.D.

\I a\ler t,,k,"' whu n<o met.en! abould be ca,erul to oh one if thu, io any '" te of ...-at r, and Ir any 
1�1..: i• f,,nntl on l11t pip{I or f1mi.'C·ls, it 1houl1l ho rc•1-.air1.'-0 l111nwdinttlJ, :111 n.ny w1t 1,. lin\\ f<VH 11run.JI u 111ay 
app<u "b n naumng. will look Ltrge wb•n fonn,I i o Ibo ball. •nJ the\\ at r l,.pu1m,nt bu no alt�rnatm, 
hut tCI cl rge for the tu.II amo ot, •·bttla r con.sm.o-,.1 or • ._ t.. 1. 

rt. wont,l 'Lo well for r,.vrry one to lf\nru to N'a.d his mr·t• r, ao,t knn\\ hnw mntli wnte-r lu iit m,ing. 

A SIMPLE WAY OF TESTING A METER. 

Wo won! I roromm=,I tbal a tualt or other ,..,..el hol.liog .. y i-0 i:a Iona, lJ< prnnm,d an,I placN on a 
11nit.a1'J" acale. thtn allo� soflkit nt wah:r to pe11111 tbroogh tlut nu ter to make one r Toloht>n or the 1,,w, t 
droll' ou JiAl. wl11rl.1 on j lnl"h ia on& tnbia (l',ot, nnd nu NIZI� froru f ln :.! hwl1N1 l.nth uwl11lli,n1 lH rn},ic 
,..,1, an I tho larger aL1es 100 cubic Ceet: tho daJl'<«'D°" bet..-een the rea<lmg c,f mtwr and I ln•I ••i bl ...-Ill 
J:11'1!1 tb" ,an.atioo of m«ter. 

TABLE 

Showing Lhe quanLILy or waler regislered by Lhe cltlferenL ei,e Cr•own Met,'a'S 

In one revoluLion or all Lhe clrcl 

Cubit" Pfio\. 

• anrh. fo<>t to 100,000 ............... , , .. , .. fts 000 

t 
" 10 (.,.,t In 1,000.000 ..• , • 7,l�),000 
.. 10 .. t,non,flOO .•••• ........... 7,l',\),000 

q 10 " 1,000,000 .. .................. 7, 1,0,000 

� 1(1 .. I (100,000.,, ... . ............. j , .... 0.000 

3 100 " 10,000,000. ......... 7f 800,000 

I 100 100,000.000 ..•• , ........ ...... .. ... 11� noo,non 

6 .. 100 100,000,900 .... ,, ......... , .. , ...... , ........ 11,,0(0,0t-O 
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THE GEM METER. 

Io view of U,e demud In many inetance• for llll efilcieoJ Waler Meler of low pric", wo would coll 
aUention tu U10 Gem Alet6 whiob we a.te now making in &itea from 2 inches to 10 inches inclusive. 
Firteen years' ••Ina! ""'ce In d!ll"erenf aectfoos or the t'Ountty i• a prMticnl demoo•tmtion of the •tlldeuoy 
or the Gem Mel<r. 

His ACCUUA.TE, DUIU..BLE, S1Ml'LE o.nd COMPACT. 

Fw. 3. 

F10. I. 

Fiyurs l is s perspective Yiew of the Meter, •bowing lbe index bux. on tbe l�p. U i• sbown here ru; 
when plaood in ))O!lltion -tho water to enter at the bottom and J>ASB np ontl oul at the •id•. The proper 
threads al the inlet and outlet molte It easy or attachment to the supply and disehsrge pip<'•. 

F'<!Jure 2 Li,. seclionsl view, showing the interior ma.cbinety. In the lo,.·er part o(the cyhndcr ,nil be 
seen 11. propeller made or hnrdened rubber, with wings so okely adjn•ted M lo just ol�nr the iuucr wnlls or 
the "ylinller, 1nd the wnteria.l being of nUOut lbe specific gra,11ly ot water. will movd M the Witter mov(•�. 
Opposit.e the outlet will be seen lho main wheel or the index-box. I::ach revolution of the propeller catlJltS 
lhe wheel lo turn, which, being oonnoct.e<l with otlaer wheels •nitably adjusted for tbe purpo•e, will 
accnrately r egister the number of cubic feet pas•ed through. 

J,i�ure 3 shows a secliooal ,·iew of the wlng.piere containing the mllin whrel� for moving tllfl intlex .. 
hand11, and w-iJJ bP re,ulily nurlt r,.1A><11l. 

Size. 

ll Inch. 

s ,,

4 .. 

6 " 

10 ° 

GEM METERS. 
Wo1ght. ot Met.or. 

15 IIJ&. 

Quant.tty ot WCL-ter dl.tcb.O.J"S"Oll uode GO lb&. pNJMu.ro. 

32 ,nbic feet or 2-lO ga!Joru, a minute. 

4.0 ,,

80 u 

400 .. 

72 

128 

:?l!S 

800 

No charge for boxing und •Wpping. 

.. f>lO
,. 960 

« 2,160 

"0,000 

Connectious for Setting rnrnuhod without additional charge. 
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THE "CROWN METER" 
All A 

POSITIVE, DISPLACING PISTON, MEASURING DEVICE . 

• I /Jp11un1elrali1111 '!f the Di.splacing Action of the "Urown" l'illlon Aleltr.

BY LEWIS H. NASH, M. E. 

TLt· uwtion or the ·•Crown·• M(•tor Piston is only a modified form or o. rocking pi;;lon moH:mcntJ and it 
c"u besl bu slotlietl by beginning with the aim pie el•meot.ary ruoUon, l\lld then reB!IOning lo lbe st•ries of 
ri>cking motinnR wbicla go to m,,ke u p  ona complete -revolulioo of Uw ;1Cro,-n" piRt .. uu 

Pig. 1. Fig. 2. 

�t Fis. J re1•rc!\8nt the section of a swinging piston devict, nnd for con,·enience we ·will r111l lhe depth 
one inch. LcL B be the ph,loo, fne to move Rl'OUDll a stucl P CL"' a center, nod h,t the surface / f lkJ a pOr· 
tion of a rylinder or which I:' i8 the center j let () be a 1>rojeotion or the cnse, wok.in:( oontnct with tbc fnctK 
(/ .l). H will now be seen u .. ,t i( U,e pisl.on rotate• from I to D. it mn•t of nec.,.sity ,lis1>lnee u ho<ly of 
water from spnec J, 8howo by lbe line (R l P), while, on tho other 8itle, apace K 111n•t rec, m u body of 
water equal to (/0 P). 

'rhis, therefur�, is, without doubt, a displacement rueler, aod it only rems.ins lo be shown that the 
1Dotion of the" Crown·· pislon l• only " ... riea of oncli rooking mo,01nenlB. 

Now, refdring to 1:ig. :! we have t\ body nrn.de up ore. aeri<l'!I or autb atgment.nl pistonM. capable. or 
1·otAtiog about I\ series or poinbl, P" P,, J'.>1• &c. 

Let{(/) be the ceiilcr of lhe pi•l<>n (HJ, and o the center o!tbe enclo1ing cylintler. 

'!'bell in R complete rernlnLion of .B around the PolnlJi P 1 , P,. &c., of lheeylinder. bilck to its original 
position, tho e<·nkr d or pii;ton B will travel AJ)proximately in n clrcular path nronod c tbut rrully in 8 
89ri<'i of tt.rCS tt /J.) 

The !tun (P, l',) "'"""• a ra<lial line of pieton B. (r, II) •bowe the position this r•d1al line w•ill t.ake 
when the piston brui rock,•,l on to Point (P1 ), and (P 1 1) represent., the position 11SSnmetl by the rndial line 
when lbe pi&ton bas rocktd on to l'oint P,. 

Tho 1,iston now roub nround P 1, making the oame Ulo,·ement with 1'1lgllrd to P 1 tbat it rondo with 
regard to P I nnd P •• nnd •o <>n through a""""" of rocltlng motloD11. 

In tho movement we are considering_, from P, to P 1, the spaces J, J,J, &e., hM·e free communication 
with ench otber_, nod buuce, for this movement, ael M one siogle spaco; the samo being tru.e of spaces 
K, K, K, &c. 

Hen..,, in tho rorking movelllent from P I lo r 1, the radial lino will describe the surf nee (P I II I), and 
the volwne diBchn,g�,1 will 1,e equal l.o tho ,u-ea of (P , HI) multiplied by the height or tbe pu,ton, which 
we ba•e !&ken at unity for snuplieity. 
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To�ro b1ing ,i ancb point.,, in a oomplete revolution or the pi8ton wo hove for_the discharge in one 
revolution of B-

(I.) 

Prom the similar triangles lD b P,) and (Il IP,), we hue. 

rrr : • b , , P. u : P,,,;
and 

(2.) 

hnt-

(3., 

HJ 
(NI) X (P t 11) 

(P • •l. 

1ah) 2 ain. l (oth) X irh\. 

Sub,tituling the value or eqnatloo (Ill la eqnatioo (9), wo have 

(4.) 

m 

:! (•iu. t ar6) X {P t A) X (rh1 

P, o). 

Snbslitutlng th,• value of Ill in t'qnatio,1 (1 ), we have: 

\0.1 V "(•in. ; ,ac�l X 11', Ill' X (ci,l) 
fl' • •) 

Dot io tbJs ca.so 11-R, 11.nd n c h=-i ot lho oircumferf!nce ot n oirclf'I. ,md 
Sin. i (• • b)= •in. (22;)<>=.382AA. 

I If D<'i' for tbiR (';A..'I,., 

(6.) I' 3.0614·1((P, H) • X (rh)) 
(l' ••. , 

'£hii1 figure ( Fig. 2) TCJ>rf'.senla tho exact motion of the first '' Cro\\�n *' AletPr l!\'ef mnrte h:r the NS'Ltional 
Meler Company, nn<I wbic-h Ibey now hnve ia their pos0<1ssion. 

,,o. 3, 

FiR, 3 repn.:sentg tho "Crowtt .. piMton 1U1 now mndo hy the 
rllmpany. rt chff"C't'M rrom Fi�. 2 m Llrnt 1t hno1 rn benriog 
1>0inl• mslead o( 8.

The r•dial lin,· tr I P .> doei, aoL poss lhrongh the c�ntor
of the pi•toa, but an •qnal line, P I A, passing through tll•
center a will htwe tbe Sfllt\O movcruent, 11nt-l th,, Rt1:'<'f't pn•�cc.l
over by it -will be the sl\meas lhnt pM�fd nvn by r, J> 11• 

We liod that in rocking Crom P I to P ,, the •1.ico uy I' 1 Tl 
will b, the space If I P, AS be(ore, hnL iu thi• cllse 11 rn, nud 
acb�h ot a circumference. benee: 

sin. l (a C b)-ia. (llt)•=.1950'9. 
Substituting these Yalues in eqnat.ion (5,) 

V=3. 12144((P, XR•(cb)) 
(P, al, 

anti this multiplied by tho height of the piAtoa h. 
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(7.) V=3.Ul#( (P, H')X(c b}) (P • a), fl.

whicl, is the general ronnula for Rll lieters like that ahown in Fig. 3. 
It ,..in he ooen lbAl tho m<TrO bearing poin� we have, the nearer doea the -value or our nnmeml

co-•fficient Approach to tho vnlne of TI...:l.1416, an,l when the e<>nter of the piston travels in a circle, our
cn-efficiEnl "0111rl be TT. ruul the formnl& would become 

TT {c 1/)X(P t J'I)' 
v- Ii-or, 

tP, a) 

2 J/ (c d)X(P t R) t 
v� h� 

� (P • a}: 

but 2 (P • n) is the rtiAmetcr or !be rolling circle of tho pioton, an,1 2 ll (c cl) ie the circnm(eronoe of tbeeircle 
p•Mod over by lb� center of Lhe piston, or in other word•, the distance tmveled by the center of the piston; 
hl'ncc, the general formnl• for any "Crown" Meter of any n11m ber of be&ring poin lo would be

(8.} (Iladi•l line) 'X(Disl,i.nce t1'tl•elcd by center of piston) 
V --+11. 

(Diam. of rolling circle of piston.) 

APPLICATION. 

To test the formula, Meters in stock were taken off the aholvea Anti ACCnratoly measured, and the 
c�lculnto,J ,l•livery compared with the reoord of lhe te�t, with lho following rcsulu: 

'[be dimenr;ions af n half-inch •c C'ro"'D" Meter are AR (ollows: 

P, ll=3.�2 
l'l , a 1.78 

Snb,tiluting in formula (7.) 

\' -ll.3·1 rubic intbt•. 
by AChlAl lc•t ; 

,·-9.(0. 

«r- .245 
,. 1.19 

THE 3-4 CROWN METER. 

P.11=1.72 
l',a=2h 

ac=h 
1,�2. 

Calc11latrd delivery......... . . . . • . .• . . . . . . . .. . . . . . . . . . . • • • . . . •. . .. 17.628 
ny actul\l lest...... . . . . . . . • . . . • . . . . . . . . • . . . . . . .. . . . . . • . . . • . . . • . . . . 17.M 

Which is"" close n& C&lcnlations !or_• l'luuger Meter w111 agree. 
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DESCRIPTION OF DRAWINGS ILLUSTRATING 

ACTION OF PISTON AND VALVES IN CROWN METER. 

Three sections nro shown in the dr&wings-a vertical section, sho�1ng the water pnsoages in the meter, 

the"""" and tho piston, an,1 two sections, showing the water passages m the uppu and lower beads. '!be 

direction• of flow l\tO indicated by o.rroW&, and it will be aeen that there are two ••par&te pairs of ,alv'" in 

action aU the time-namely, on inlet and an outlet valve acting through ptUIAKOA in the upper bead(• section 

of which is shown at A D), and an inlet and an autlet valve acting through pnMogea in the lower he8iJ. Thu� 

tbero ore olwl\yS three or four Intel and three or four outlet pnssages open through the upper beod, and lbreo 

or four inlet 11nd three or four outlet pa&6llges open through tba lo�·er bead-«hown in &eclioua al O D. 'fbe 

oombinocl oroo of the inlet 1»r!Jl, open al the o&IDo time, in tho �-In. Crown Meler i• more than et1uol lo the 

<'Rpncity of n f-io. pipe. The ,·nh•e is e1m11ly a D valve such ae is 1n u�ein plunger meters , i1 TOUDd iu lonH 

from" nec•••ity of ii• motion, and slides around from port to port, oprninRIUld closing one 1'fler A!lother In 

Rnccessioo. The meter ocl& u1,on the positive ph,ton J)Tincipl<', and is Pimilor in ocUon to a plunger meter, 

IJnving •even or eight 1>iotonB in which tbreo are receMng nnd three nrc discharging wator al the .. me time. 

The Crown Meter, however, bas no web compliention of 1iarts as the lnlt,r dO'l'ico wooJcl require. One pioton 

nnswer:s for fJC.ven and ali;.o rormli a valve (or each. Ticnce there is only one working pa.rt 

'J'be pom and pMSnges ure numerous hnt not complicated. 'Ibey nre amu,ged sywmelr:kally- each r•b­

ango loading directly from its port to the cylinder apace, the onme ft8 the porlB and cylinder spaces are 

connoclcd in plunger melon. 

The two cross soctiooa show the poiaition or the vahes and the piston. The porh and cylinder spa.,.. 11re 

numbered-Nos. l, 2, 3 llnd 8 being inlet ports connecting with cylinder •P=• I, 2, Sand 8, anti N""- 4, 6, 6 
and 7 outlet ports connecting with cylinder •P•°" 4, 5, 6 and 7. Fitting the cylinder perfoo1ly tho pialon 

completely separates the inlet from the outlet ports, RO that n o  water can pasa the piston withonl moving iL 

Tho driving area ortbe piston being equal to it& cross aectiou tberois great powar available in driving H Rhead. 
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TESTS OF ACCURACY AND DURABILITY. 

Dltl'ABXll.l�T ()P Po.nun \Von«s, Otittr--Ksonnum·s 0Pncx.., C'Jn Hu.I,. l?;:gw \'oru<, February 27, 187U. f 
G It'. IJmDS,tl.,L, E,q., 1irN .1 .... wnl EnginNr fn Cha,,,,ot BuT</1U. 

Dun Sm: In a.ccorrlonce "itb your instruction� 1 yeAterdRy lc1Jlod the ! .. in. Rotary Piston '' Orown •• ll•kr (So. 2915). prdlented hy Mr. J.C. Kolloy, Pre,,idont oC the Nalional '1et-Or Compnny, nnd append tbe following stntement: 

IIOl lh, lU�CTUi, 
1 ;, 

�2 32 1 Stl 33 
• :w
• 7•11
·2�1 

:.?O 127 1711 22� :hl :n1 
:m 

Cn.r 1.tt.Ot!C'tttlw,. l Fin Un;. DIBCBA.801'. lf us. ll.\OK. 

.. ''''iiri
'''''' ioo

' ..... · · · · · · · · · · ·25 . .......... ············ 6 Fnll 
5t r,o 60.fi 50 Jr.2.G 150 
10 JO 

25 25 5 6 5 25 .. 

7l gnllous in 20 minutes •• 1 ,. 7 " .•. .. ....................... 
1-8 J.16 1-321-601-1001 14 l 20 

Re•peclfnlly, 
····· · ···················· 

-------'------

JOII:N E. McKAY, Al!l!1"'1'""'T EsoTh'.IEB. 

Dv.rAnTMkST oir Ptrot.tr. WoRXJt., ClllU·E�G.L,'1I.LB's OJTTrE. CITY llil.L, lNitw YoRl<, April 24, 1879. f 
G. IV. Bl H IJ.9.1 LI., E•q .. f ,,,, .·lm,mnt E11ginttr in Chor11• nf 811,.,,v.

Dz.us. Srn: In neeordnuce wttll your clh'tlclionK, on Mu.rcb Hlb J bn.d the National Meter Company's j-in. Rotary l,iidon °Crown·• Met, r (N'o. :.!nl5J N>nnectrd witl1 U.1c watcr-mnin at tbe pipe y1Ud, fot the pnrpqse or te,tinl( the meter io rCJ(ard to dnrobihty. When lho mel.(,r wn• started ro.nniug on Moreb Hlb, the index sto�d at 7GO cot.it feet, nn<l it Willi &llowod to run continnowily until the 2ad of April, when the water '-'M shot off it. Tho inde, then •lo<>d nl JOl,7ll�. hnviog rnn 100,1>72 cnl,ic feet. The meter•·•• tbvi conneete,l with the tank for tho purp..,se of t,•oting it with regnrd to ncet>tRCY of measurement. ADnexe,1 is a statement of the different tcsl• lllllt were mode: 

Ro( 88. )U � I TU. buu .. 
!01,741

Pu.1· lh:.ot'l(I"Rnm. FE1."T llu:or. 

IOl,�J6 102 100 101,b\Hl.5 60,;; iiO 101.�17 o0.o :;o 
101,un.o no.t; 30 

. . . . . . . . . . . .  

27 2i 28 28 The l'res,urc on the following "•• 29 lbs. : 7 k gnllons ill 20 winutes...... . .. .............. ... . 1 " 0 1 lS 

·· · · · · ·· · · ·  6 5 6 28 

J '' 2G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
---'---

r, ree.t.. mtvt� to a,«rta1t1 bow llJDAII ft 1uream lbe meter �ouh1 rtglattr.J 

DtS('HA.JtO.r.. 

. . . . . . . . . . . .  Full. 
1-8
I 16I 321-60I -JOO 

A(t<.r the 1"Ll10\'C teti;tR were made. t.he mctt:r was disconneet.ed nntl taken o.part, And upon examination 
or the ,lifferenl ports cnrrfully, no aigns or wear could be disco,-ered, bnl they •ppeored In &S good condition 
,.. when first otnrtod. 

Iwspectrnlly, JOUN E. )CcKAY, A"8J>TAICT E,mnwrn. 
Jattuary l, 1887, l."rtr 1-'ork ha, iii ,erdce 7,731 llJet,r.,. 
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FACTS ABOUT THE CROWN METER. 

1Ut of t-inel, u f'rown" ,Utt,.,., .Yu. 1,Uci, /vr .1,-eura,·y, al p,..,vi.t.lene-e (R. I.} lt't1f.tr U"Urk.t,

Jul!J 17
1 

ll<i!l. 

Stllf, OP 
O!ITU!T. 

P.:1u··J<.N'l'Ahf, Ct.:n1c Gut.o}r.K 
.\lottP.. on Lhb� .J:o"F.�1· Jlu:s-. lt1•s. 

1(1 635 

10 631 

5 a1;,.u 
tel 631 

r, a20.o 
• 10 G:33.5 

i inch 
t .. 
l. "

r .. 
,,, 

t .. 

j 1.11 
+ l.:C
I 1.3 
.. 1.3 

t t.O 
l.7 

• Opene l un•l shu' 100 times wllilc running last JO feet. Set nt
Llope Station, outlet l iocll. 

July 2-l, 1879, reading............ .......... 000, 16li IL 
OcL tG, 1870, " .. . . . . • .. .. .. .. . .. .. 114,2 03 " tH, 1 S 

nri-cn�::.Er.TED TO TEST FOR ACCURACY. 

10 t;--11.r, 
10 03.') 
5 817 
2 12G 
2 1:13 _I *10 03-1.� 

Sn:.:& Ol' 

Ch··r1.i-.:.T. 

t inch
t

" 

" 
• 

* 
" 

" 1T 
.. 

" 

I PrrtC'Y.�T1i.1.1., 
\lun t·� on Lt .... ,. 

2.!I 
l. 0

r 1.ll 
! 1.2
f- 0.1
I 1.0

• Opened and shut 100 times while running last 10 feet. llrort
nt Hope l:ltation. 

October ao, 1870, rending 
June 23, U�AO, "

lll,3>!-l (t. 
23!1,0tH "' 

DTSCONNECn:o TO TEl:lT FOH ACCUUACY. 

CUBIC FIC&T ltoN. PUCI\OK n, N. :ii1zE OP I Pt:nf'&XTAf,r.� 
Oti'Tt,l·;T. 

1 lltm.E Oll f...K.q-t. 

I �g ��; ,! inch t !:: 
a :no 

d 2.4 

I 

2 12,i.,'j " " 2.� 
2 ]B7.1i .,., u O..t 

*JO OH t " 2.0 

• Opened and •hut 100 t1m,·s whilo running lost 10 feet,.
At the completion o( Urn clurnbility test., the meter was fount\

to register about 70 per rent on 11, r'• inch outlet. 

8il0,227Ji 

13oARD OF WATER C(l)l)CH,iUO'.'I.E.118, ClTY ilALL, l 
P&OvtDl!SOB, ll. I .. Ocloll<'r '.!7, 181-0. [ 

Mr. Jorn< C. KELLEv,fhes/c/e,1/ National Jfeler Compm,y. 

DBAB Srn: Please send ua twcnty.n,·,e j-lncb, tl,e !-inch, 110d one t,incb "Crown" Wal••r Moten, ll.5 
soon •• posall,le. 

Vl'r)' respectfully, 
CLl:-.'TON D. $El.LEW, Se<:retary. 

Jan'y 1, 1887, Proridentt ha., in U1'1•ict 3,l!'�G" (.'rown" Mtlff'•.
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TESTS IN" 

BOSTON, MASS., CHARLESTOWN DISTRICT. 

'J.'e,,t of i inch "Orutt<n" Mete,·, No. 3,273, j<Jr Acc·11racy, al :Jry,tic Water Wo,·ks,
March 1, 1880. ---

Tna. 
WA.TD Sa.or WATEJl ,V.Tr.R 

BACK Plll0!S1lllll. 
Otrrt,rr. D l!.Ll fU.t:D. n,x11sTJtBJW. Piw,,;UIIJI. 

IlI1. IIIS. Sf.!:g_ 
4ij u, •. 00 O'J 3· l Jnob. 20 Feet. 20 Mo Feet. ., 46 " 00 IL 55 .. 20 .. 20 rlJ'o " 
4GJ " 00 16 20 .. 20 " 20 M, " 
-17 u 00 3:1 2!, ,•. .. 

20 .. 20 ..-I/Ir .. 
48 . . lll 3i !Ill .... 20 .. :!O ¢/1, " 
17 .. 07 31 30 •'• 20 .. 19 ,, • 

'll,,/ ef ,·,11nP J(ete,·, wme Run•, with Open Nozzle.

l'<,t7..8 "' WAnR WATER OPEs NOZZLJ!. 
0CTLET. DP.T.lVl'JtP.:J), Il1;.c:1ust KREl>. 

,15 lbll. 
l5 " 
15 ..

10 4
' 4f� to 

. t,; H 

m on ao 00 ll 4(100 15 00 IX) 31 18
01 aG 30 07 :1:i 30 

f 
.. 
h 
, . 

Inch. 
.. .. 
.. 

20 Feel. 

20 ..

21) ..

20 .. 

20 .. 
20 .. 

20 Mo Fe�f.. 
10 i'ft·o ''
20 Tb\ " 
'.!!l.'A 20 )

(
:ls H lU !;o"o 

Run of 1,861 f•et in ij hours, 4" minutes; wnter deliv<rcd on test 20 feet, reglstered 20 ,'dli feet. nun of 1,135 feet in 7 hours, 28 minute�; wnter delivered on test 20 feet. registered 20 NI, feet. 

r ,nrurr. 
OHARLES II. BIGELOW, 

JJu-,trm, Ja,11111ry, lb87, ltll.ll in servi<·e 1,585 " C,·own" Meters.

TEST OF THE QUANTlTY OF WATER 
RUN THROUGH 1;2-IN. CROWN METER, No. 44,669, 

ON MARCH 14, 1887. 

tiu.x OI" No. vr No. or No.0PCUU1c l'ln::r 'IUIE. l'lll>lSl'U, 
OJY�IM,� PottXDIB. CumcFxn. P.U Mnrorl!. 

--- -
J,'ul.L 876 H 2.8 G mrnutea. 4.0 Lbs. 
1 

lnoh. 711 11.4 2.3 G .. 40 .. 

.. 5tl4 9 1.8 5 .. •10 .. 

.. 287 ,t.6 .. 5 .. u .. 

• uu
.. 171! 2.-fh 

··1:·
Ii .. 

42t 
..•• • .. 77 l . .'lfg r, .. 4!1 ..•t �•'• .. 3(1 . ,"Ir, ;, .. 

I
41 .. 

., 0 

•'• 
.. Ii •t�U 6 .. {I .. 

,. 
.. 

2i · 1io r, .. 4.1) .. 

'11,io teat WM made &tour ma.nu!actory through 1' 2·intb pipe reduced lo !·inch, aod the water weighed. 'rhc lin;t te,;t, or fall stream, Wlltl with the l·inoh pipe Cull opc'll; the �inch, and other following tesltl, were llltlda by pluciog" j-inch, nnd otber 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 rrom the Books in the Water Department, Boswn, Mass. 

October 23, 
26, 

No,·em ber 26,
Deeem ber 19, 
.Jan nary 22, 
February 28, 
March 16, 
April 21, 
Mt>y 21, 
Jane 21, 
July 20, 
August 22, 
September 21, 
October 17, 
November 26, 
December 2i, 

January 26, 
Marob 1, 

26, 
April 30 
May 2n, 
Jane 28, 
July 31, 
Septem her 1, 

29, 
November 8, 
Deoember 1, 

,, 29, 

OUblO Feet. 

1882 .......................... 0 Set 
.......................... S,,132 
.... •••••• ............... 55,421 

......................... 86,550 
1883 ........................ 142, 610 

...................... 203,217 

........................ 229,]53 

........... , ............ 2,;7,t.44 

...... ................. 337,081 

....................... 381,260 

........................ 381,420 

.................. ..... 381,120 

........................ 381,420 
• ....................... SS!l,417 
........................ 400,337 
••...•.••.•••••••......• 4.l2.,J7H 

1884. ....................... 423,473 
........................ 435,1� 
.................... , ... 443,888 
......... .............. 458,0-14 
.......... ............ .472,095 

........................ tso,m 

........ ............... 501,680 
........................ 617,667 
....................... 530,876 
....................... 6H,012 
........................ 669,660 

..... , ............. , ..... 50.5,502 

Fcbrunry 17, 
Marob 18, 
April 17, 
Moy 16, 
June 16, 
July 20, 
August 211, 
September 18, 
October IG,
November rn, 
December I 6,
Junoary J.), 
Febroary 16, 
Maroh 12, 
April 7, 
Moy 18, 
Jnne ,1, 

July f,, 
Angu•tlU, 
�eptem ber G, 
O<ltoter 5, 
November 5, 
Deoember4, 
.fannnry 7, 
February 5, 
�larch 4,

Cabh-• Fo�t. 

188&..... .. . . . . .. .. .. .. . .. 68G,k37 
........................ 060,G�.; 
................... .... 684.,b28 
........................ 708,a�I 
...... ................. 7:ls,sor, 
......... .............. 778, 452 
. ..... .... ...... . ..... 83J,fi12 
........................ 8-37,012 
....................... S!IJ,078 
.......... ............. 929,f>l:l 
.......... ..... .. .... !�13,801 

1886 ..................... 1,on.t:r.o 

...................... l,ll,llt,811 

...................... 1,070,318 
........ ............. l,10:l,U66 
...................... 1,154,712 
...................... 1,17u,U18 
...................... 1,211,910 
..... ................ 1,2-I0,05! 
...................... 1 2:;1,141 
...................... l,267,01'9 
............. .. ..... 1,290,231 
.. . . .. . .............. 1.:1�0.24.r, 

1887 ..... ................ 1,361,307 
................. .... 1,893,288 
..... ........ . .... 1,420,Ml 

Tbb met('r bmc i1,era.Kell %6-1,000 gallOUli 

lltr mon1h. 

BosTO><, M"'"·• Mllrcb 19, 1887. 
Ho&Cl< T. Ro=wu.i., E.!q,, Cbnirmnn lloston Water Board. 

DIWl Sm: Will you have the kindness to in!orn1 us whether tbe accomp11llying memorondUlll of 
readings of i·ill. Orown Meter, No. 9722, as •hown by tho books of lbe W11t-er Department Ibo some aggre­
gating 1,4.20,641 cubic feet-is correct? By so doing you will oblige 

Yoon, truly, 
ORAS. II. BA.LDIV-IN, Representative of Nat. Meter Cc .. New York. 

OPFJOB BOSTON ,v A.Till\ Bo.um. l
Bo,,ro�, March 19, 1887. I 

Ma. 0. H. BALDWIN. 
D.un Sm: In reply to yon note of this date, [ hnve to r•ply that the record of the Deparb.ucnt show• 

the reBlllt named. Yours truly, 
H. T. ROOKWELL, Chairman. 

O•PioE Rononv G•• LtOBT 0011.l'A!ff, 3() Doutl,7 $TnttT, l 
Bos·roN, M ....... March ll, 1887. f 

Thi.A is tc eerti!y that i -incb CROWN hl&Tu, No. 9722, set at the work• of this C'ompany in October, 1882, 
by the Water Department or this City, bllli! given us no trouble from nny CllUSO, nad bus never cost us one 
cent for repairs. It has nover been removed f'rom its original po•ition llDtil tbe pre&ent week, when it was 
taken out ror testing at the request of Mr. Charles H. Baldwin, rei>re,entntive of the N•noN.u. ::lb:n.1, 
CoaAlO' of Nxw Yor.1<. 

Ii baa registered <luring its senice l.,'120,GU cnbie feet, or 10, 054,807 gallons. 
T. J. PIS RON, Supt. 

The above Crown Meter, No. 9722, was tesletl by weigbt in MMcb, 1887, on streams llll to end including 
-h. inch, with a variation of loss thnn 8.•;. This meter can bo pbwed in na good condition a• at lint at a cost 
not tc exceed $3. 00 



DURABILITY. 

TIIE '\l \1111:H 

.\' I 'I' II t-; 

UF CHU"'� \lETl·'.lt::-. TIL\'1' 11.\. \ E lt�c;I�TEHEI> 

Cll('IIITP \'l'I: .\�l l .MY:,T C I>I'l'.\HT>I I·'\ rs

lllll,OllU, Cl IHC' Fl•:1,:T. \ \I> t>VEI:. 

UF 'l'llE 1111...;T11.:,.; . •  \1,\""'"'· W\TEI: 

\\'1>HI,:--, .\J.\HGII, ltiti7. 

IOU,bOU 200.u,o 300,000 IOU �no SO.l,000 G00,0(/-0 '100,00Q .son.0110 !l Al IJC)U I. <MIO.MO l,S\10,000 l.000,01)0 • on,, A iorh
... ,,,.,:: Cro•o �I I.or, 

to "" lo lo &o 10 to lo 10 to to lo \o, 1.17:!2 reg· 
or l&ICNJ from 

200,000 3011,0110 JltO,UOU !.100,0011 t,00.MII 700,00<1 �ou,noo ,oo,ouo 1,,r.)0
1
000 J,MlO,OOtl 2,000,000 1,600,000 t)(,tob�r. 1�2, 

�lt:ru.H.. 11 n 111 March, 
C'uliir, Ft•('IL t'nLlt.' ft.'4 t C'nl1l" l't4tt l nUit.• Ff'd, l'uLic ft•tt Cut.It• Fttt. Cul,ic I·\.<itt c�nL1<'1 l'f"t-l4 Culm 1",tt Cuhic Fu-et UnLir Fr.oet. f'uhio Fe-ct. Hs"l7, 1, 120,fHl

00�1• lee I, or 
-- IO.r." l ,"(i, gaJ.

f or t-wtl, i�3 IOI 10 16 ; j ' 2 Iona 

' 
" :,:, Ir. 11 3 I tln" -inrh 

2• IH ll )l i; 9 r, i 3 2 
\l,•ln:J,515,tl.i!l 
UJ)111, ,,., l. 

IIJO,tllO :.00.000 1.000.000 l,!>00,000 l,1"'6,000 2,000,000 2 000 o,o t,W0,000 3,000 000 ll,000, 000 6,0<)0,000 6,000,000 ,,000.000 

lo lo to tn to lo to tn 10 lo lo to to 

6,0,000 1,0011,000 J,!,()(1,000 2,000.000 2,000,000 t,JOO .0-00 :1.mo.c•�1 3,0110,000 :l,M>J,CIUO I.OOij,000 0.000,000 '1. 11()(), 000 � 000.000 

!'nl,lc I',<l. Cabtc f .. 1 Cnb>< p..,,, Cobio r ... 1 Cubic FNI. l'ol1ic Fttt. <'nl,ar t·ec L r.u\11c I •tl. Cu Lie •·ff1 Cubic Fe, l, l'aL,c l'cot Cub,c Feet Ut0bic F..,t, 
-----� 

lj " 11 2 :1 

.. 13 t 

3 ' .. !I 3 

i 2 

G 2 

701 Crown Ketere tbal ba..-e rf11i1lt"'I oTer 1c,1,oou to lj,lllll,11•1 cubic feet rn,m January, 1"-"'1, to \larch, JS,,i G yeero.

The l-rnd1 Cro'lfll Utt,>r, No. Ui.!'l, which hu �lerod 111,6-il,IIOi y•lloll• ill r.2 n,olllhe, •• Oil txb1bilioll •I th, Office or lbe Nation•I .lleUr 
Compnny. tbe Company prf-enliog th• Ou CowplLll)' • oew mel•r rnr It. 

- -
-

t 

. . --� - --- -- --- - -··: -�-:· •· ••. · .•• : •· . 
'· .. 



NATIONAL METER COMPANY. 

TESTI�O�IALS. 

DD4BTML"'ff ov Ptmwe Wo1uu1, I cuu:,-&olN-CIR'• OntCt, r NEW Yonx, An11u•L 12, l�l!O. J 
N.noNAL Mlmm Coln'a'Y. 

GL,ttntJ:N : Jfavlng for tho p.at six yenro use<l the Cro�'tl Meter 11ml tho,ongWy lule,1 """'" hdore 
recommending its use by the City or Now \'.ork, I hereby testify, thaL iL ha• nlwnys giHn •alia1aclion, O\n<l 

has be.:n the means of e<lucaling tho consumert1 in lho roonomieal \lHO of water. 7,5ll0 now in u10 in tbe 
City or New York. Respeel!olly yours, 

0. W. nutDSALL, !'bief-Jsngineer, Croton At1L. 
January, 1887, Neto Yor.1- ha• in •eruu:,• 7, 7 JS " Crown" .lfrler<.

DU"A.arnr-n"T or Pons..u.· ,YoRK!'>, 

{ 
CITY lcl<o1,'l:&11'• Onie•, {'ITT Il.u., 

PBum>ltlfCII, R l., April 13, 1883. 
,Tow< (\ K.&LLIIT, Js.q., l'rul/Jmt Sut1.JWl J/dtr 0'1Mpa•Y· "'"" J"ork. 

DEAB Sm: In reply to yours or lhe 7lh inst. I would '"'Y, I tried to write ROmelhiog fnr the·· Coowo •· 
'Meter in niy Rnnuo.1 report, tmt concluded that tho tlgtttt9 showing its coutinued OR•" ruul the s1uall number 
or repairs were more of" recommendation lban conltl be properly expreuatl on writing. 

Yours truly, 
SA:\IUJ::L JII. llR,\Y, City Engineer. 

IT'il hal/6 80lcl a,id ,frlfoere,l to the City of Prot-ide,ice J,JS.I " r,•otrn" .lleter. 

Ctn f.so1snn'11 0J-Tlr&. C'ITY lliu, l Pl\OVJ])r.N("F:1 n. I., Mf\reh li, 1887. r 
Jons C. Jut.LET, Eoq., P...,.;,Jmt Nabonnl Mtu:r Ovmpany, N,,,. l'ork.

Dull Rm: In reply to your favor I Lnve lo oay, Uint I eon!dder your m,t•r. lbc CHOW�. lhc PEST JS 
TllE llA.RKET. Onr long-oontin11eil use or ii confirm• my goon opinion or tho n •·let. 

YOUfll Tt''-!)t•CL{uHr1 
t-.UlC'EL lI. (}RAY, City Engineer. 

i!Iarr·h 1, [8//7, Prm,id<ml'e 11113 in service ./,.JS1 "C'n11•n •• .JM,·r�. 

POlt.Jt.Du.l'OU. ,v ATC\ DUAKnfl'.NT lPuu.,ocw,uu.., A\lgttit 25. lSS-0. S 
Ma. Joa"' C. Ki!J.L£.T, Pra1dt11t N-'wr"'l .ff,ur 0vmP4•Y·

Sm: Your& C>C the JOth requesting e.ndorsemenL ofOrown Mcu:r, tlc., is reec•iYed. 
Philadelphia bn.s 24..0 Oro\"fn mcterti in use. Tbcy hA,�o given gcntml Kl\lisfaction fur n<·cunicy, 1md will 

ruu well under llt;ht or liuAvy prcBSU re. 
Untltr a. light preuuro oonenmel'S complain that Lhey obstroeL the 01nr. hut tbii ol,jNli<'ll 1l(l)lHfR lo nil 

meten,, lbat bavo �eon Ulled by this departm•Dt.. Rt••J)t'etrully, 
.JOUN 1,. OGOEN, Chief-Eng. 

LoWl::LL WATlill WUltK�. :,;lfl'&Rl'-Tf.SDr.,;T'� Ot·Flt "• ('1n J·f\LJ-, l 
Lt)WJLI,, '.'11\Sb,, lln1rh J#i, l� ... 7. r 

JOB" U. KELLEY, E•q., p,.,.Jo,i .\'a"'1MI J/d,r C,,mpo•!f·
Dc.1n Bm. Younl or the 12th ioaL is at hanJ, n.tul i1j t1n11w, r I b,n·o to soy tli.ut. wo U,,,·e I ,1tl 

Crown :Meters in use here Jllnttn,y J, 1887, or lb• folio• 1011 si,.,.: G7 ! inch, !I! 1-iocL, 32 I-inch, 
2 2-incb, and 1 1 inch. Our first Crown l!olrr w,LR ••l, Mnrcb 27, 11182, ond h•• nm np to Mnrcb 
3, 1887. ll8,500 cuhio feet of water w11boul nny perctt,tihle ,,rnr, ,u,,1 tbe only rc1•nit• which ha,, 
av(-lr bcfln nt·etled lo any Crown M""Wr (e:xccpt aoH:ro..1 ru"• A of fttezi.o.:) was n OMV pi .ton to tln 
4-inob mcltr, •hich broke nu areonnt of not. b.a,·ing I\ 0kb trap <·Ouocdftl ,Tith it, Ancl J lhrnk wu 
hl\YB uo f'rown Meter running lo-day, hnt. wlmt '" r1•1..ri,.,lf'rin� as nccnrnto ns wLtn it •·it.'4 fin.t. 1u:t 

,\JI ,·eRArd• tho cost or •elting mete"', it depen<b 1"tl(el, 11n Lho pl ,e • un,l po,iti<>n. bot 1 think th•re is 
no uiewr lhllt can be sel ,my cheaper tho.n the Crown Your• truly. 

n. G. HOLDE!'i. Supt.
J1»11ar11 1. fSS7, l,mv.ll h<l1' in Rl'rt'i,•e 19/J "Crotrn ·· ,I/ti, t ,. 
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PAWTrC'lff ,v.TD Woaa"· l 
PAlntJf .r.r, U 1., Ju,e 10. l�l. i

UitAa �•• • Our t-Xpt'ntnce wilt1 lho "Cm"11" \ft tt r hn11 \1tco per(, c.-tl) �1,tiafa, tory. 
We Wt h, "' 1t tv 1,., Pile, I tJ,, hHt wt lt:r• ua UMt", \\ a thul u .. to rot1l Jt ""' for rt 111,in1 1n case of froflt tban 

an1 •• are M11JU&1ot..-,l 'Wllh.. 1:md 1 Hla full,- Ot'U1\1D1;.t'tl 1hat. tb11 ,,01, trun 'A·a.7 h'> �,.u 9.J\hr ia \,y nwh.tr, My 
npmenoe l9 thAt wh n J heeame ronnClded whb oar Water Wc,rk11, April 2. ISf!I, •• •tre pun.pm.: 'iOn.ooo 
,:alloDa or water .,.r .)J"·· an l w"r• r1:� Hng a ''""':mu.e c,( 116,000 JM'·r , .. ,. with b1& kf'TlOh an,\ 3li meters. 
:Sow we lmvo 2.:?f() HN\ l('c,, D.o,1 o,·, r I 12i1tt lfiflt I'll ) t. t ¥>& Mft! nut puwl'tuH 1,t•CJO,UOII fnllon!I tlnaly llnd are 
in rect"i1,t ui lruru �10.00,1 lo Ub.ovO 11·\tnue. Thi• pro,091 to uiy wirul tlmt the- UKt, of mf'terR 1,ru\'tnls the 

:r.¢edl,e WDto o( walt-r anJ inereuea tLe rt.Hn1ut to tbti t1h:11t tlml ,r(111lcl 11iarranL Ou furni,.bing ('If iuete.n 
.,I.he coo•u11Jcrs a& the t-.J.peo o, r th town or C"hy. for f�l.J' 1 or1-oeH1. u •·e do l1trft. 

\'uy n,111-'tfnllJ .)'Dill", 
£!JI\ te. .l>.lltLl:-;(l Superint, otltut. 

l'A"'T\X:SET W&nw \\'nn.ca Cu1n1m1rJ,E&'& On1ct, l 
t• .urn."Cll.&r, 1' J •• J.ug-aa\, Jt,.:;6. ( 

!'ii.u10:..u. )Im.a Covf'A�T. 
Gx.s11.awr.s: 'l'r.a: Ctuwn ))t lent UtCt-d n «·cn�1u�cl1on -. uh tb.u l)Rwtuekt\ W'atn Work.8 ate g1•m� tbtt 

he t u.tiMf-'rllon o.f Llny klnrl we Lave1 lri1 ll ou th" Work'i. 
Th�y •·oro ftn.t 1utr�)1l1u·�cl ln lti71.f. "';th otLfllr lt.)'lc of cntteN. 
\\fi'°' haTPt uow al,,out 1,700 in D&t", and are a.ld1og no utb('r �i.nJ... 
The U:Hll of k�ptu.c Ill teptllt i110 h-.ur ·! the lJruw-o ev ry llmf'. 111n1l w.,. ... ,, l,ny D)( no othH·t1 

lcmn wlth r,t1J1l1,:l, 

Joa,, C. KnLn, F'.oq., T'wlNI"''· 61 r.,.,.,,dff, St"' .\',tc 1� 

EDWIS U.UILlSll :-iupt. 

Omrn or tns \\."�TOPf'A \VATD Do.om, f r., L RIYU, )IJ.NI., FtLru•I') �- lk,1. 

Dua �I.: \·oun1 or )t>-f;t,r,lily, 11 .. J.rng OMV J hkc tbe h ('rov.u •• llt'tt-r, Ill a.t b,w1I, tincl u. glf't::111 WC' r•lM(Url 
to M1 lbal I Uk� it tin wt·II tbttl I t:nvu ntlOJ•fNl JI for gc nu.-t 11�f\ anti nm to.king aul All onr 01brr wtle1e •• 
(a,t u ro,Mth1e n.lltl r I•lArJng tlu 111 •1th Utt O ('rn,a.o. �, 11 cl rue 2Ii !·UJ('h H Cr, "u," with ,oupUogF.. tbt 
ftnt of nnt mc,nth. to comru« ntt! tl1• ""ll"<>h wttJ • 

\"'•r�· truly your,,., 
A lt. MARTI l\E, Eng. and 8npl. 

l"(,// Jf,,..,-r J,,n in"'- r,·i,·, ;os · ( 1,-.,,,.,,' .. lfr/;·1·"· 

0Yffl'£ or W•Tt r·v• WA.ttn Bn&ao, 
FAt..L ltna.."'P-. Mair'. A.tl�Uhl 9, 1�,n 

Jou� C. KU.UT, E,,q., l'rmJ,,,l s-· """' (' .�. x,� l'ri. 
I.Jua �ta. \"oot11 of the &th io"t. 1 ,,.hog bo ... we, lik.ti tbo ('rown lh•tf'r, ia M.l hl\otl. lt R°i"" m� y,teasur�

lo IIAY we Ukn 1t better tbno any ntlu·r b1ett r wo h8,·e htul anything to clo with. 'Wt1 bnvo in u111 hn .. otb�r 
kin,h, wb' ·la wo h'l l h�(nre we cou1nu•nc· d u m.c thei <.'rowo )t .. ter sis yHrit ngt,. or lbe lwtuty 111 huodrHl 
,1 l HYffllJ•lh·e ! G;6 mo•tn that w bJv"' .� .. ...ao to-dar.1hirt .. t-D lu1otlr6<l a.ad •ilt)"-AcHD (1,IG7) 11re of 
1heCr11•n p:lt�rn 

Tb1ij i.11 the only tnf'L r that Wt! n1>w allow 10 11(· pnt in 
Tlu, ro,-t or ita u1nlnt�nance i'I v..-ry small, �iud il ts tbt' um l r\C'tUr,llf' toPh-r nn l11rgP and ,mi.II alrenmR 

thll\ we have in u-i:t>. \\."e b'l,·e replllCell uinrly two 9-:?) m, t, n of utbt r ku11l1o1 �ilh ('rn ... n llettr• flince tLf' 
ftrd c,( t ., ye.u, an,) n.ped. to rrp!ace • good manr ru.or� bt.f,.,re lhe yr11r la eoJto: l. 

Yery r1"11ptl<·t!ully, 
PA l'l!Tl'K KrnRAX, Supt. }"a'I RIYor Waln W, rb. 

,January T�,,·7, Foll ft,,n J,111 111 �'"''"'' J/\!4 "(!rou•u" .lhlt·u,.
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£.1...C(;OTIVY. 8oUD Oi� THE C1;n CIP ltOCJt'F.fl.TK.H, l Rouursr,,n, N. 1., Moy Ill, 11!8U. ! Jom< O. K&t.Ll!:Y, t:,q , l'rt1,dt•I Nooo•o' Al.tu a,,.pa•Y·DCAn �tR · Wu oow l.aave in use in th\8 eit.y in oonnertion with our ,vatrr "'orkR quite a numl>er uf sour "Crown" Meters, and they nre (l\8l b••oommg n fa,oril� wilh a•. Tb<y ugiHtu ,.ifb groat a,,;,nra<y l,otb largo and rnm,11 �lrcn.ma, end in "n �xperieneP of mil.Dy ruont.11a none of them bu required m.paits. So fo.r "" enr cxperieu<:u exl�od&, r think tho 11Crown" Yewr has oo euportor. Plt'.flA.e send WI liix j-mch aud three t-incb "Crown" u.1.1rs aL your e&rlie•l con,·onience. Your�. J. Nfil..':iOl\ TO BBS, Chief,EuRincc-r.

ExtttJ"!"IVE &,Anno• mg CITT o.F Roc.nuT&lli t Rocw:sn:n, N. Y., 0.l. IU, ll<l<L r ,JOUN 0. Kxt.LEY, E�J., rn,idm.t "!'YO.tiont1l .l/dLr O,m.1111ny. D11AB Sm.: In February, 1819, this Depnrtm4:llt orderetl ono or yuur .. Cro" n" :Mt·ti·� for trial. 'Thie rneter wo.s pu� in ootua.1 se.rvico aod its OJ>Crelions pleased lho Dcpartwcoti t-O well that \\t hAvti eollhnut"<l to order ond set the1u ever since. Oar orders for the ,•nrione ait:�.tl now nwouut. to 222 They h,no giveo v,,ry exc�U,.nt •ntiM(&rhC'n. ,ve 5nd lliem &.o,-u.rnlo in lheir registration. nn d "Vory dural.,Je, requfrinlJ ft.w repair@. Ti1fl Amount pujd for t{l­pllll'8 on all the ••Crown'' Meters 80 fu.r n.secl by 111& bu been $21.00, and 11\0!sl. of the&e rep11,irs bt1<'nme n<=C· etl8ary by reason or being seL in exposed situation• whne they weru rro,en up. We think vory highly or Uie 
11 Crown." llele.r, and e.spect to continue to be ln.rge purchasers or lbclfe molen;. Respco(fnlly yours, .1 NELSON 'fUll13S, Chi&£-Enginoer Wn\er Worb. 
Rochester has in un•ic,• 387 "Cro1111" Meler,. 

E:l:J:.cuTrvE Bo.Alto, lltOBWAT, Fu:& Al\'D WATBR r.o,n,HKRJOSEU' Omr.JI', <'ITV 1-hu .. ll\ocmumm, !itw Xon, Popomber �. 18HU. INATIOS.AL lln:EB Co»PANY. Ga><TIJOU•: Tho Water Dopartmont or thi• Oily oommence,I 11,iog your Cro"'n llct.rrs in l�7n. 'fb•y have now in use between 8'l() nnd 000. Tlley havl' �ven Ul'I oicetlt•nt so.ti:1fuotion. They LRYO prove.cl tuoro durable under tho condition..s in wbicb they are used hi·ro than any otbcr11 whil\h wo hAYO tf•sh'd, nnd hAv� 008� much 1 ... !or ropAirs. ln nC<lumcy ,.f regi•lrntion they ba.·o olRO pro,oJ entirely .,,1,.foctory. Respectrnlly your>, J ?,J,:r..,;o:,; TUBBS, Obi<•f Eogincer \\'nlcr Works. 
January, 1887, Roche.fer hM iii serrwe 84:J "Crown " _Uetcn 

O•"PJcE 01· C'oRNrso �
., J..Tt:.n WnizK!-1, lO,..,ax1xo, N Y.1 Mo.y :!� 1&..--0. r 

GmcTt.DC&S: You mny forwnrll tu UR nne l-lnch n.ncl one \·inch '"Crown" )leters. We bnvc jnbL completed u fh-"ries of esperinu•nts with th<' !·inrb 1'Cro-·n" )lotf'lr, Xo. 3.?,00. sent as }larch 22, 1880, and flnJ lhe snine to regiMter a«·nratdy on filrtaruR runninJr through 1..nifice'- 11. . :!o, .z1,. nnd
,Ao incbe.1 io 11iameter, tho di•c. 11.wd b<aring the ,tamp or the Dru"'n &. t;harpe .\lunufoduring Co. of Providence, R. L OthertcaLB wero also made, and 1111 fonncl enhrdy 1i4l1"foctory. II. C. IlEElllt:AXS, Supt.

Con.:rwnm WATDl \\fOBP, } flt:x1n1.A�S � L• \\·ai:..-.;ct, Propr.ietors, Co1L<INO, N r., February 10, jijl,7, NATIONAL MJ!TUt COMPANY. GnTS: We allll like the "Crown" }Icier U,e b••t or any mcll'r we have tried. W& 110\'o 111ed Urn Crown, Empire, Gem, Wortbiogton, Union, Rotory, Boll & Fitz, Tl,oml'<>n. We bnve 31 m•lers in 11se, of wbicb 26 IU'O Crowns. Youro, et<,., HEERM..tlNS & LAWRENCE. 



Order ju,· f,l}()(J "1Ceter�: 

NATIONAL METER COMPANY. 

CII"T OF NSWTo:,l, \V AT.!ft J)D.AllTM..El',.T, 
} "'El'IT Nisv...-TOs, ll..A..t.ts., Augutit 9, 1886. 

Tim NillOl'i!AL M.1rru OovPA!'IT, 262 Br()lldt1'1g, _Ve," York <l,ty. 
(htsr�E>a:,,: r am instructed by onr Water Board to seod yon no orcler ror on• IN>Ull>nd half-inch 

aompositiOJJ Cro•·n Waler Meters lllld OOWll'<'tioos therefor We "*18h the meters to be &hipped to n• na 
follow,: 12.; Jn Angu•t . J�;; in &ptember; 12j in 0,-tober; I 25 in Nov8Ulber; 126 in De,:ember, and ,be 
i.Jance uf tbe ordtr, 376, In January, 18s7. 

Very t['nly, 
.\.LBERT S. GLOY.ER, Clerk Newton Water Board. 

KAN5.48 trn, Mo., February 21, '8"3
?i ATIONAJ. l!£U.Jt 0oXP.A.MT. 

G""'TLIDIT.N: Your< of Ille 11th iw,t. at hand, inquiring bow we like the "Crown" Metere. In rt'ply 
would oar, that wo l>egt"1 U>1ing them nenrly a )CIU' ago, llll1l from that time hAvc set a largo uumbu ot tho 
vario,u,siua, e,·L·ry Olh.' uCwhicb lt.8.8 ,\orkcJ pt:rfectly. Previous totbi� ·we tried almot<>t e,·�ry k.intl otmctcr 
that c,un,• W oar notice, lml oono of th, .. m Wl'lrked to our sn(isfaclion, many brt'akiog onder our extreme pre.a.. 
onre, and oth�MJ •ticking an,! requiring consitlcraLlo repatrs. Have bad oo trouble wbulovor with lbe 
"Crowu," and no re1,.,n1, a.ad bclie,·e it is all th•l you claim !or il. We aro buying no others. 

Youl'll rORjW<lfnlly, 
NATIONAi, WATER WORKS Oo., 

by k'nEo Wr:<o, C•sbier. 

Ov.PICH oJ' Tu N,no:,-u ,v 1.·re:n WonKS CollrANT, l 
JL.,.-s.,• C1n, Mo., August JG, 1880. f 

Joo C. KRLJ..n, E�q .• Pr,-,,denl JYalitJnai �Vr.t,r llrmpczl•!/, Xtw ]'i.,,-k. 
llE.iR bm: ln reply t� yonr (Avnr nrthe 7th int1:t, 1 bel,( lo ili1.y, lbAl wo hnv<! Leen using metem of ,•arioue 

kind• !orsomo yeano ancl are incn•asins lbo number rnpldly, and 88" mutter of course have felt !ntere;,tcd 
111 in,·e,.tlgating lbomcrit• of tho ,·ariou meleno n•eu. 

So £or Monr invcstignlion haR been maclo wu incline to the (.'rown, as tho simplest, cheapest, and the 
lenbt likely to give 111 o.nnoyonce. We hnve not k,•p� up closely enough with the compnrative co•l ol rq,nir,,, 
but in n genf'ral wny nur mot er wnu L-t SClti�tlcd lhnt tbt• Crown RUitH our purpose �sl, all thin�s C(IDHidt:red 
and we l'xpect to continue their use 1n proforen<."(.\ toan)· othrl'" no, .... known lo us. 

NATIO�AL WA'J'ER WORKS COllPA.XY, 

January, 1887, Kttn,,;(J..< OUy, hq., in .<er,·we ,jJIJ "Crown" Jfelers. 
B. F. Jo,n:s, !iupt. 

Tnr. �T. Jo,,s,u WATER Co>1•••'T, 1 OS North Third St., t 
Sr. JoSU"n, Mo., ,\ugw,l 23, 1&86. f 

NATIONAL MET!:ll COM'l'Al!T, Yo. 252 Broad,t:a�. Y. )� 
GV<TLEJaN: Ilorowith ftnd oxellnnge in r•yment or •ncloeed voucher, 1Vblcb you will plea,;e reooipl aod 

return to me. 
Referring to your favor of the 7lh inAt. in whi�h you ru,;k me lo submit. to you, in writing, my opinion or 

tbe me.rit.s or the f'rown ,rater llct.<:r, alltl opinion l1"1og ltssed upon actunl expe.rienoo. I han' to t-tly in 
Mar::b, 1883, t tried my first Crown )I eter, nod "° well was I r lrnsc,I that I re11laced the Worthington Meters 
tbol I bad In use with tho Crown. Sineo ml\king the chllllgo I burn used {'ro"n melon, cxclWlively. The 
Worthington I found expensive. both becaua,, it ,lid ool register nll the wuter consumed bul al.a LeCU\160 or 
the repairs I found ooeessnry to bo made. l bavo al,o trJ,,,1 tho "Undino Union" nod "Wor1!1ington 
Improved•• weters, but find they aro noL •o 8'.ltlsfadnry a& the Crown. 

The ,vater here is uo1.kr n heavy J>ressure and ,,ontmu.tt 6ue litUltl, so while the Crown Meter is be-.tc.r 
adapted for our s.e.nice, yet one of the abo,·e me.te.rs might give e,1na.l JULtis.faction, wbero the conditions ore 
diJl'erent. 

Tbe value of water meters n..rises, not KO much from the in.cren&e of revenue a,i· that they pre"ent. waste. 
And line• Ibo �aditure or lnel lllld tho wear nod te1ir of machinery oro directly proportionate to tho 
pnmpoge, and have no rclAlioo to the Jegitimnlo Mns nmjption <•r w11slage of wot.er nHor delivery, •o is 
lhe meter to that extent an ndvnnlage. 

That there will be repairs afte.r a (cw yeani to prevent water Jl"••ing through the rnotrr without being 
r..-giskred, an,t esvecially in w•ter tbnl hn.s o. sediment o( snnd, caunot be 1\enio<l. Uut notwithstoudiug ull 
the.t, e:rpmience has con,Ueed me that. the usoo( tht\ wetPr iK neceaery in l"ftBts where thr opportunity 
cxi,;ts or wasti.D<! corurida&ble water. Vory truly yours, 

January, 1887, St. Joseph hoa il1 ser1Ji1·e 104 " Crowrl" iJ[r.teni.
LF;WlS 0. BURNES, !:iec'y. 



28 NATIONAL METER COMPANY. 

lliCS:ltS!IA.t'R \\' ATU 0o)W.U�.,., R:r..o1to-•NIZSD, 

} 

c�. 0. Bamn, c 'hier-1::ng. anJ Superint,..ntlent, No. J:, N&wa& tiT., HouoKU, N. J., Augu•t 17, 18>,6. NATIO:fAL �h:r&R CoYP.lNT, 252 .D1'0CJdflN.I!/, .V�w Jmk (JJy. (izxrLc,u:.: In roply to your reque•t •• to ,1,o opuiion lbat tbi• ('ompnny !101<1• of the Crown )let«, J would 11ay lbat wu tOm.tDCOled intl'<'ltlnciog them on our wc.,rk in October, lhS'.J, -nnd now bav" 1,217 iu operatio� We aro well i;t1tisfied with them, and aYO cr•ntiou lly l\ttacbjug UPW mt.iten1 to our t-Nviec,.fllJl(B, RMpec•fully •uluuitteJ, ('tr 1:,;. JI UllUSll, Cbiof-ELH 
Jruuwry, JS87, lla;,k,·n.ad· Hater U,,. 1110• i,i l't'Tl!lt'e 1,J29 "l'ro,m" Jletr17·�. 

\\ .\TKB C<l:\I OUil810�1' • .tfR 0PTir£, 
} 07..PAKTllF."ST t>umJO Wua.xK \i\U SY.WX.ll8, l',1c1111:netus, �. Y.1 Oc.tolier 2��, lll'-11 Mn. JonN C. K.at.LBY, rr,Aid�,it ;V1hl)rt,•1l _l[tlrr Oomp,my, ,Yt.t.t llUi., ..\' r.DY....t.u St.u: ln u.:itpoUHt! to )OUr rec-1uea;t, for lbc retittll of my UJWrU:Dn wilL tUo Crown llet.er, l trill FA)' tbnt in tho .Foll of lf.8� n duplex pi&lon meter, on n tlom1 &tic.� t:cnit.·et in ll.11i c· t�, occru;ior1Nl mncb anlJ(•J­ancc by st.oppiDH on U1e centor, pern1itting no wa�"lr lo J,w;,a;, nud eodoo�criug the boiler. It "·n.-. r<:mo,·t:d nnd replMod by onolhn with n" he! lot fi'8nlt. A bl\lr-ineh Crov.•u Mtln haviu� b�cn �t·nt be.re for tr1t1I, I bnt.l it 1,Wv<l on Lhi� ,ervil'1'. a� nn ex1wrh-.:1t nt, on tho 2Stb of Novr.,ub,•r or tho.t yriu·. ft.llc.1 it is still tbcre, l1tl,·1nu nc,<!r l,-;f'l1 0U,h'm•t1·d from n.uy cnUtJ<:, 01 CniJed to register, or r equire A!ly nllcution or repair wbnte,·er. The ,mceeaa or lh� mater led to tho purch.iso, r others like 11ueeri,i:,1 n.tl• tuhng lh1.ir \Uf'-nnlil durinr, the t.wo ye'1� tut. ra,st no others bnvo been purcbthNl for tbbl depatlmt. nl, M\VO a few u( your Empire l{etera. ,ve now lt,tt,'t'fll nbout two hundred and thirty Cro"'n Mettl"ff in TIH\ C'lf fii:tu front i to 3 inch, eH ry one of which bM thus far given e1cellont Fn.t1�ro.ct.ion, o.a rega.l'd both accunw)' or ngistrotion und (reed ow from deran.«·w<nt. I hfl\!6 no hesitation in a.1yin�, thn� for the wt.1t1·r-servieo of lbtk city, 1 now tt•�11rd tl t ('rown lldt'r "" the \,est known lo me. Your. \CT)' truly, CHM; E FOWLER. <'. E., Supt. Wot<:r Work• an,l h.w.rs. 

January, 1887, P<mghkeepei,: ha, in ,wrt•ire .!.J.J •·(',-,wn" .Jlder�. 

l)r.14 )tni�, c:, An�·I :lO, l68tt J.C. 1utLla, Ei:;q., P,-. .. lf'fll NuJiorud .,ttttr (},,np,my, :!ii:?. Broarltr11.11, St1r Ji114. Dr.AB Sta: It i� with f{tt"nt }>1t.L'1tJr6 wu NlY that. wo l.J1w� nsefl lbc Crown Wntn �h•t, r i,.ioco U�S.'\. nncl that they have gl\·en 1H great eatisfJ.cti1,n n.nd perfonufd bettPT c:1nty wi,11 nn losn ,,f tq;i,-trntion lroro funlt of theirs, and a winimum eMt for r�pl\iri.. They are unq_oe�lionabh the Of' t wttcr (or onr finvico tbnt "'" 111\\'t' u,·er n�<'d. I wish yon t1 sent\ u11 soy 50 one·bnlf inch CroWD.R. Wet1bnll t·l'r•1 �nmo of them al onrt'I, so please do not torgd,ua. Your� truly, DES MC)JNES WArEll wo1:KS ('()Ml'AJ,I) by A. N. DE!'oos, N3ct y 
January, /887, Dee Jlo11w.< !,,,,. iu ,<1>r,·1r,· 48� ·' rm"'TI .. Jlefi,r.<. 

fioABO hP' WATtn '0'1'11l!<-�lO:i;:lf.M, l I ne>T, �. Y, Octuhn 21, l"i.�ti. f JouN C Kv..1,t1:'f', 'Ett<)., Prrn,ltut .N11tt1?nal ,1/ff,r n fNf"-1'•ll· D1:.in �IH: Your ftwor or lhc> 2ah Sc. p\f mbl r hn.-. rc1uairrn,l wilhont nu""w�r in c-nnfl.t qutnee of nly nbs('oco (nunr)y n rnonlhl frnm tha nll\cr. Our n�I\ of mctcN in tbi& J>rrnTtm1 nt i-i: 10�1 ry limit1,l 1l111t liltJ,, Rll• ntion hM hetn pahl lo l'"ltlll.l,nttivc ltf>III. We.· Nin liAY, bn'\'.·c\t r, tlmt oor < xp1 rintct• wllb C1•1w-nM�·ln-.. though j:jma)J, ba� be<'n entirely l',.,,ti .. fnctor�. n.t ,1 lb� C:\penr..e nf moi1..1l<·.s u.n<.-e mtr, ly nominnJ. We doubt theri• i-1 nny bt'llf\r ml't('r in lbe r11nrkd, wlu·llu-r for 1,c-t'ornry. Jumbihly nr r,-,,.part-,un, lh•· lotttr a1ono heiug frf'qntiutly nn im1.orlftnt t.·no ... ii\r.rfttic,n. ,·,.ry truly you"J"II, 1011N o mrn1;);. derk. 
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GL,'TLEXE.:.'\: .. !'he Tole.Ju W'Bt, r \Yorka bn.." in U'4.0 ut lhe })rO!lent llluo 21� Crown Met.on, JD sizee ranging 
lr<tn � iucb lo ! inche•. 

Our 1•J]k·rience with ,vater lletcn bas lend us to Jm.:for tho Crmn1 to 11ny otlu,r, on ncoount of it:tt, 
aflility to aL-caratt<ly merui11re 1 nn,l�r J1tfor<:nt ht·1ul1t, "tre1un� of wat,�r, hot lt Jingo am.l t;WAll, nncl both oon• 
IIDULLl Bntl inlt.•rwitLt-DL 

The ltt8tiDg quality or tbii;. u1<:tar bM prov<',l WJth U!i lirsl clus. and we .fiutl the ,-ost oC noccsi;;nry 
tepot.n. to l.o extrt-mtly low. 

When nUaclml by frost (l,y lar the grcuteol eD<·hlJ of nil ,mter melero), th• co•t of rcpairo ia le"8 lban 
'11.th llllY uthcr, which iK p:utly owirq.; tu thu fact tLnt, xtm partd CB.U bt: obta1t1E.d to repln.co Lhot-4> destroyed. 
anil the neeessury work 1100ft h"re Ly ou.r m«n. wht•rt \8 a froz"u ph•ton m�ter tnnsl nrct!i,.SR.rily be sent to 
ttu.1 home factory, uni� A c..-omplc.te sbop i., at hao,I, httcd onl wi1h i,.•.!:p\lutiit"O marhinery. and manned by 
experieoc..·ll w11chlnhds. 

Anuth<·r ndvn.ntnge of tbn Cro�u. iiJ lh� smkll l'pA<'n oc.-t·npied by it "hon in mw, nud the l1L1"RG amonnt 
of' water it can pU-liS rlllrl regi�ttr in n 1tiVU1 hul«", \\llb oou1-;1•11nr,nt higbt<r prel!wnre whEn compMed with 
a pi.st.on m..-t, .. r. 

W i.t cumider the Crc,wn tbt1 only rol �ti•o ml'ltr whic•h ha.1t <h11nont11trntt <l 1tri. rPliBbihly by snftlcie.nt OOn· 
unuou1.1 servic& to rutlkc it'll ailopuoo s,Ut> "n,I out fu a Ulll\tiUr� exp,•rhueolal. For tho pac,t t-wo yea.re we. 
bave pnrcbn.od •ub•lnnlu'11y oo other a,1aku. Yous truly 
./n,u<ary, UJ87, 'J"dt·,fo lt11:,; itt ttrreil't-'. ,.! iJ '' rJrmrn •• J/;•ln·s. 

D.\l,H:L SlWUR, Sec. 

Bo,1 a1> OP' Pt"B1.JO \Voaxs, tnBA�"ll R,rms, M1<·a, April 3, 1683. fJORN('. K1�LLHf, F.&CJ., I'rtifeftnl. 

Rm : lo r,·ply to your• of March 30th, inquiring in reRnrcl to lho "C'rown" Mder, l would iay we ban 
no�· nhont Go nf tbN11 uH:ltiN rnnning. Lht• tlr:ol of whirl1 wtre !.Ct. o,·er two years np:C'I. 

Thi! ,,._,rfor101\nt·e nr tbt• •• Crnwu "IK ,·ery �al\t-factor.v. lhe t.'\1!-.t of 1·ppnirs ,-o fnr h, about nothing. and no 
,hJllenlty l)u been bad h"m Uu ir gelling aiuok, a lronl.,lo "bicb we have with •ome oilier pnlterne. 

Yonn trn ly, 
.1. <'. smmLL. 

Superintendent Watt:t Works. 

SrJUcusc \VA.Tes Co>U'...utY, l1:!v1<"·1•••. ri Y., October 11, 188tl f
N,nos-tL WATF:R ,tr:n:n O:,:,:-p4:vv, Nr11• York Ctty. 

0.&sri..r.,r�: In r, ply lo )Ollrs of the �Ith im1t. we brwe in nse between lhrt>e t\o<l fcmr hnodrctl oC your 
, rown M1 tt�r•, nod prefer them tr> trny Dlt'lt'r thnt wo hav� t.•,•er leslt-t1, hn.\'in� legs troul>Jo Crom 
.;loppa!{M ud le1ott rcpnini. YonrR, etc., 

EDWAJW H. llROW:,., Snpt. 
-T,uruor,1 J:d, U,'87, Syrarust.• ha� in ,'krru·fJ 8JS ''Cr<Jtrn'' and !.�"Chm 11 JhLt:r�.

N,nmu.J, ,r.ra f'<nt.l'AST, 
T1tB ELlilt�A W •TZ� \\'onKS C'o1111.utr. 

} J::t.111BA, N. Y., Q('llnh-,r 23, lk.'-;G, 
llun Su$: Now hove ooo bnndnd forty .. tbree ( 14-3) Cro"n Mclt-rR in uflit., out of k tolnl of l•·o hnndred 

lbirty·••ven (2371 of All kinda. 'I he C,own• have (li••n ueelknt m,nll•, on,I lul\·e heen •·•ry sntisfaclory. 
eo ... t for repA.int hnK been ,·ery light. :\Jo1St repairi; ba,c: he<·n on nccouut tu .. -tLiOK or hnl "nter f.(t•tting10to 
nu•t• r tbrongh foilure of oh•ok.vnlve. 

HRv•• ju .t u,"t�U a li inch t.:ruwn, whic·h bRS been in n�. conRtant.Jy. tn.Doo July 14, 1�1, and has 1·u1.AAetl 
1,110,:?38 cub10 feet, and now regMoro n htUe le,• tbnn eil(ht gnllons per ral,ic foot, .. itb • l ind, stream, 
ww.:boonvinoes me tltnt tbo l,J, of the meter will I• long. Ynoro truly. 

G. )I. DI n;-;, Sec'y.
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Ot·r1cg 01 TUB no.um elf' WATEB COM»L!'IFlOM'Ql...'I, l'l'At!!ll'T0:-1, lLu,s., F�bn10ry 8, lb83. r
)1 R ,J nus C. KE:LS...BY. Jlrtll'dtnr .. Yut1r ,naf .l!t,rl' o.,.·,'lt.U,y, Sl (),07 Itri Sl.rttl, .Yrw Yr tk. 

l>IHR Sm I rdnm to 3·00 t.o-{lu.y lhc e:ircuJur JKl�W.l cu.rd conl,1iuin� m�.-w�n, to )ODr c1o��tioD1 rtluuog 
lo t.hu supply and coutliumptiou or wat"r. 

"'ILU yoor pcrmi"flion I -.·ill acltl 11ome fiRUICli �:hich 1 h=lvc o.rrn.n:,.:cd. wbith run, LtP•, t-()fflfl rnlf:l't:bl for 
)"OU. 

'fho whole numher or gnllon'4 pumpell iulo the city <lnrios the ycur l&-:! '"1s 2J:!, 1r.f1/t-l,J; of thiR tliHe 
l'l\'li.rd tbrou.ch c:lom<:elie wdCl'll 10,04-4,737 gaUon.r., nud tbrouJ:;h the qoarttrly or l1tritr n11 lu11 61,6-15 5l41, 
mnking tho nmounl or 111eteretl wo.tu 8l,l00,31b. nod tho nmonul d' wat<:r supplied ut frluctt n�te, 
131,270,200. 

F,>r tht• water pa.asecl through the domestic melN'fl WC' r<'Ce.i"�d $5, 15l.OO-at '.!."; C< ntN rt• l 0(1() with n11n­
lmum obnrgo of $10.00-nnd for lhe water pfU:l�Pd through the qnntwr1y or lar�a meters we r, C"t•i,,d $C,9,; .l 7 
at pr,cos varyinH rrom 20 to t:!l cent1:1 rer 1,000 galloos. Our lhn:r- lnq,:est ron1tUlllf'lll, b .. v; t·\flr, ust'I over2o,noo 

gnllons per doy nntl gt.ii it for 12l ccnlFf. The totol r�ee1pts from wnt,\r rut es, txclu,1,,. C1f hydrant. suV1ef.', 
wero S2 ),06,t.32{""1.!-e pnge 4 report.), a.nd (or metered waler us llbo¥f\ $1:.?,18!1. t;, wRkioi: lbe r�N·ipt.r, forwatl'r 
�upplled nt f1�ucet r1\te1:1 $13,826.15. 'From these figures "'l' .f'«"e, if J bJwe 1111tth' no mi ... h\kt'I, that. we g<'t. 14 
cent• per J,000 for our motcrerJ waler l\Dcl 10 cents per 1,000 (or lbe l,11l<>nre. I( "e couhl �el 1 r,nl• m�re 
J>M .l,000 for the water we lrn,·e pumped during lhe p af:ll. year \'fhitU ,nai u,·L n.clt i-, d 1'itt 11houlJ fUil!.O 
eooogb lo wore. tb110 pR..)' for the entire! cost.. of running nuq,nrupmg f'Dg10�11 for one year. 

Your. respectfully, 
WILLIA \I R. DlLLL!<t.S, Clerk and S11pl. 

'J'AVNTON W.\TJ;U \Ynu.K� l•rAITTi'CO!'l, )lv,..i., '.\foro!J :J J��7. r
N.ATIO'.SA.L METER Co�fPAYY, J<>An C. K,Uty, .Pnm1'1il, 

D&AR !'rn: Replying to yours or ye,il<>rd•y. I t.ak� plepsurc in �nyinK th11I D<'lrl)' ,,u• bnlr of our 080 
meters ore CROWS, on,t thlll •• matkr,i &tan,! lo-duy, 1 have uo he,1il11Liou In 1•lt,cin11 tLo <'UOWN ,,..,,, 
o:oi TDl'! 1.1:s1· \'onra ""'ry truly, 

.lfarch 1, 1887, Taunlull ltllil in 11ercii'.e ?{);j" Or,>11'11" .Meter.<. 
II' M. ll JJlLLh'\ m,, :Su pt • 

0Yl'LC.'E 01'' Tflr.: l\n,\110 OF WATlm rnv,n>--�U>'St:..rut. l
)Won lhu. Yo,Jtk.lb-1 �. Y J 1\:'Lruuy :lti, \li:w;7. f

Mn ,Tons O. Ju:w.u, Pr-1mt Xai.-l IM� °""I'""''· 
D&A"R Sm: ln reply to ynnr in1lniry ( hn.H1 lo MY that a1tr.r h·n ywu'b cs1>erience with rnetn .. of ,·ariou• 

pnlterns we prefer the Cro.-n, arnl bny hul (cw or any olhn sly le. 
We btwe now iD u�e l1S:�) ru�lns o(.wnu. ntn·t r,,nt. UorlR, of which t,,70 a,e Cro,-,1111:1 (If nll Rizes, from 

t inch lo 4 inah.,.,• 
\Ve b<>ga.o uHing the Cro" n ,1eter 1u DccrJUh("r, 1�. and th1c,y nrr-. w,,rldng Vt•ry,.. llii;.fu.rtory_ Riving ua 

h.•'l'f trouble thnn a.ny metflr thiit we lwvo llfft'd. Yonm truly. 
!OS .. \. l,OC.K WOOD, ,.,L Eng. and bupL

,lfnrch J, 18S7, l'<ml er, hax i11 •,·rr11·e l>iQ "Or,,11·11 •· .lfdcr.•. 

Ornf!& or Ta:£ WA.TED DzP�T. l 
EB1., l'1tm< Octoh<•r 18, l!SSG. I

SAflO�AL ,t.£T2R O<,,rPANV, Ytli1 J'or!. 
Ch:.N't1.ore:s: lo reply to yonrA "'' tho I Illa, l tun p1tnsetl lo say, lbnl w .. \ hnve bnd in USP in thi11 tlerart­

mPnL a numb�r tif your Crown Mt•ten.a, nod n1, to lhtli timo thfly b1�vt1 Ki"cn perfect. sntiat'nct.ion. The r€lpnina 

rt quired ha,·e been merely nominal l cuu },,nfely recommtnd lhfm lo 11n.rlies rectniring a niliablo and 
perfoot metor. foul'I! lruly, 

B. 'F. RLOAX, Sec. ond Treaa. 
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Crrr Esca•un's OFPJCJ<, t IJ..u.uu, N. i;,, Nuvomber 17, 18!\G. I 
Jon!I C. Kti.wtr, 1'""!., Pruidml N.i,nrv,l ilf,t,r Oompany.

1)1,n Sru: The l-incb, i-llloh anti !-ineh Crown Wnter lloters rocelveo from yon on trinl ban rec<'Illly 
�o l�:steoil, with th& mosl satist'11ctory rc�ntts untlcr vnryiag pir&!lt1il\res, 1Wcl with lnri:;<• and ,nnnll atrenma vf 

w,ter P"'•iug lhrougb thew. I have therefore acceptoo tb,•w, cerlifio,J your L,ill nnd bn11decl il 10 for pny-
mtnL \'oun:t truly. 

E. II. KE.HING, Oity Eugincer. 

Orn 11.u.L. Mol<TIIU.L, August 21, 1880. 
Jom< C. KELtt:Y, Eoq., Prtlfoml Nai .. al Mt!w Oompany. 

P,.u, Sm: Youn, of the 17th and 10th inat. nre nl band. With regaril to lbe fit•l, .. king nl,out lite dttra­
hllily of your" C1'0wn" Met.I'll, I cannot •ny morc tbru, that •ince "e b•gau u$ini; 11,.w (l>i11<0 .July, 1879), I 
havt• not been nLlt, tc> Jc.uict Jt't any c..lt>leriorotton io ony of them. We liu\e unw twenty oft bes('+ meters ot 
wor.k, and one (o one-inch mat�r) ha.fl nlrMWy registered abo"·e -22:!,100 cubic. feel I am so far e;n.Lis..fied, that 
until !nm awnro of A h,·tter met'-·r in the marltf'l, I will glvo yon rs lhc prefnt·nC!c in my future purchnse8. At 
UliR moment onr ,,nh·t Department wo.nt$ one 2-mch ntul i,ix ! inth ,nttn melent, l\.llrl I beg you to 8t"nd me 
tb• se.me (" O,o,m · �I, t,•r•) al once. I have roceivedinvoicw in dosed in rou111 of the 10th inst. for two 8,incb 
"Gem" Meters ordereu in July l88t 

I remain, yours truly, 
LOUIS LEl:UGE. Supt. 

W il'&U \Voao. ENorsu.a·s D.IPAUTlllt-sT, lllo,mu:.u., Feb. 2G, l88i. f 
Joa� 0. Kzt.1.n, Esq., Pru,dmt �vatitmal lfflu Company

Dua SIU. AL your rcqUl3!1t. l Men<1 yon t\ st.otewent Crom our lJeter Ini-pector, in referente to Nalioo,,l 
lletPr ('.;()mpnny'R met.era in use by the Montrenl Wntcr Work". said atn.lement reqoirPs no cxpln.nn.tion or 
comment Crom me. Your$ very lmly, 

LOU!$ L�:HAGE, Sn1>0rintoodent )loutre,11 Woter \\'orh. 

AfoNTIU<.U., February 23d, L8H7. 
'l'lw following i•" •llltemonl of OltOWl'i 11.uu Gf.ll Water Uoter•, io use in tho City of Moulrenl, to d11te: 
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Tbe Crown Meters aro tldncipa.lly u1:1Nl in pl11ct1� 
wbere small 1-ttreams or wntcr nrel u!led, o.nd lhvy 
t\:gister e<>rrectly the l'mo.llc.st 1,trenms. \\Tith cho 
exception of the unmngo from fro•t. tbeso mclcni d<> 

not rtJJUm much rrp,in. 

The Geu1 Meters ore u!Mld principally for onlside 
M.uoici palitie�. £lc.vnloN nn1l Ilrcwent, or in plllCcH 
where o lurge quanUly or water is re<1nired al a time. 

R LAFOND, )!eter ln8pcctor. 
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THE EMPIRE WATER METER. 
--

Tbe remarkable grow1h In pq olantr o( thP .,.1,m or ,upply ns 1r11tt t-r DJ ttr ln<UUftlnfl>t .•• 
indie1lt�d in lh� e1lmtlt<ht11Hy clornnud for watt r tutlfn1 rrom nll !'>CctwnM of lh" t"c..uutry, bu ltttt, 
ati.n.led 111th a claual.ld ,n DllDJ° qnam rt for a 1ruer wtl r that obonl<l l ••pooltl\e• In J rintlJ•I• an,I 
etlieitnt. in op•·ndiun, anti tbnt eau 10ea.1111ru HOT W An:B. 

.\n earo, t dt�rml.w.tk,o to m t tht, lleru1ncl pro1111 leJ llie tuihl\llCiu or 11.1criu or u,1 tr1LUtnh1 
that h•• tinally culminat,,I 1n tho perf<d,c•n o( the Bnj lro "ator llcta. 

1'1,i" md,·r i"' ma,le of cum11011ition •hrougbout, 10rhuling the i,i�ti,111 n1nl •• tl.r I tulotllrnt nt of 
1impli<"tly JD 1t. con.at1"11rtion. lu lbat 1t h1a ,Jy Mtt tter1.�,-, ,..,1-1 r, nc- 1 111; J th n ]LJ tl e f< 10 I en 
oC thf' pil..-ton �xlrtlllf' li,zbtntttM of'" 1gLt, fn rdt,w I I mo,t h1fnt an,t 1ar�e aua cf�••• r.g ,ni!act ,c lbl ll 
with tb, large bee.ring aurf&co 1npport1og it. t.o rend r Yt'ar iusii;rllfh.wnt. 'I lie ,olun1e of wut, r J1 e.Largecl 
by the piston iu one rc,olnt100 w v,LAtly r:;-rralt>r than In any olher f rm o« • s,os1tn " meter, b«dng nt:arlr 
.. ,,unl tt'I tht \·olume or UH meltir tba.whu. an•l hf-D("tf the CllJ>RCJlJ of lbe JUI ll'f Id \My l11rg1!., 

The ,uprly an,\ ,liacbarge 1..-g•• of the aumll r meteni &ro ""��ral tlm.,. gnat r In aua than 
llia•t · of the r1·-1pect1,·, Rnppl) pip1 s, nod thu pi .. ti,o WOH·H fredJ lu lhi cluuuh� r without c,fftr1ng •ny 
pen.'<'J>t blo reJ1iat.'<11 e to lhn !lo'< or ..,.ler. 1 bL< bu be<n ,I mN,•lrated by a.ctoal tMt, a ueo tLe meter, 
bl\8 1luliverucl tbft "�sno n.nu,mnL o( wnler with tlu, p11dou rn pli,�e RA w th tba pl too rf':mOn• t 

Thu it i� ob,ioaa that tho Yl-&t n1�·n U11 mo,ing pi t ,n m11,;,t 1,e 1nap1,red ,\.1, mn1 t\ant th• 1utltr, 
in UISfl, will ,teliver a.._ wn�h Wt\.h r n."I w11I p:1,• throngh the I •I'" co.nntttlon,i; nt th pr, ure Uflltally 
oarno,l m la11,te t·it.left, ·with no morn 101111 u( ht\ l tb.m i11 L'tnt'4t·•I by" 11lmHNt' hngtl1 of 1,tpfl. lu 
Iha Etupu• lleter h 1- 1-Mn eongbl to eowUne """""<I• tl,nol,d,tg, ••r"''¥• """fC<1am ntl --,. 

'fo thi .. en,l the ,,ry bt.•kt mattrH\lH uncl the U1t1bl 1'kill1 ,l 1nhor uUtidtml,h lunu l,cen r.111d• ,l m ib 
me('banital <OnAtrDctl<Jo. 

'l'bu tbon>ugh t,1lk11·n<'J of tb6 L:mµir, \tt·ll·r II� bf"I n 111,lti f1H·torily etlttbll. ltt,I h;, n acnt:• or te11tl 
u l'> aceurac.r and durability ext rul ng tht,)ugh 1, veral )'tart. 

Th1111 m�tt-r 1B apt'l<"iallJ �Jn1,teil (, r hot wat,r. or, tr �1u1N'I I, tn bi1i plACe l Ht'ar t.leiam botlera. 

\\ater l.)fipartmtnU ,Jesirio,;: ta W11l the l.mpirt11 Mfter •111 ho d1MriUII} lnr11iNl1ttl 1l]14'll 11.1,plit-atinn 
I\ ou,�im·h Q:h ter, or ,.,ualltr • e ,r prer�rrc 1, to ho thoroughly tt,,1t.c.1 (or t.-o monlh.11>. wb, n 1t ctn be 
either 1-..id for or 1, luru,·11 1(1 us ut our t.J:pt J111tt. if 111,t f11u1..t antt .. (udory. 
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SIZES, CA PACI rIES AND DIMENSIONS OF EMPIRE METERS. 
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(', ,nnl'IQ ion are tuAde only for the f-1nc� f m b anrl 1 .fncL. 11.UH., a quoted abol'e 
t-int·l1 nnd l·looh Empire )[d, na 11r1.1 ml\,tn w1llt JJ1al1: thf1'a,1. an,l thu :!.mrb ts 1.0A,lt1 W1th 
all cal to fit taudar,1 lhr.&<1. 'lbt �"I!' .izcs nro wn<lo with 1J.wgc•. 

Tb� i·tncb, 
rem&le- threa,I, 

We W&11ufactu.re tlJlb trap•, n.nd wonld reoommuu.1 tbetr use on 111.UB abote 1�-tncb as lhpY pro&eet th@ 
mehm1 Crom ,u�y ronlKu an�)&tnnCl' which mighL cll11-tr11y the workio� t•arl.8. 

;S', lJ.-J'oa .t.CO"!liOlrlY I� �llT.lTIOX1 WE J•.lCE �·llCU, l·IS( 11 A.!t>"""D 1-l�CD )[ff� Fl\£ I" .A C.,lSI; 
'118..SX 01.1).&:UB 11rtL1. AMfJT.. hltll l'Af"2.4(;.£1: \\SlOU &IJ>lPt:.a.rJVa.&.1: 1� r.na., 70 um., 130 UI& 
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NATIONAL METER COMPANY. 

METER ILLUSTRATIONS. 

Figure 1 is "pel'!IJl<'Clhe view of tho meter sbowillg tho 

ind ex on the top. It is shown bore 118 wlll'n pln,·e,1 in 

positioo. The proper tb,eruls t\l the inlet nncl outlet m1tke 

il rruiy of nttaobwent to the •upply 11ncl cli•chl\Tgs pipe•. 

Figure 2 iA n view of the brn� oishin ( the only "·orki.og 

purtof the meter), will1•bort spindlo lbal ,,ngagesand turns 

tho arm on lb11 undl'r 1tide or the <'yti.ut\1 r· 

htR<l7 �l1own in Figur('! I, gh ing motion to lli� 

intcrmetliAtc senr. 

Figure a is" 'View of Uw oon•J''"r"'jtion hody 

,,..\th lheco"'er 1�c.l oylhuler-hcad removed a.n<l 

tile piston in place. 

Figure 4 it1 n. view of the mct.(lr with the 

C<'l¥flr lbrown bnck, dh,clofiing the ma.:hanh,m 

or the inlermooiflt.e gearing. 

F1g. 2. 

�� �� 

TESTIMONIALS OF THE EMPIRE METER. 

N4TIOS&J lJ.&TElt Coltl1.l.....'iY, 1'.
"'

tt1 l'c>ri. 

umcr. Ol' StrP.EllINTl':NDf;�t· O.P \\'.4•n::n. Wonu, l 
Wmnuuu., N. Y., Octoller 8, 18-%. f 

33 

Your>1 of tbe 7th r,t hnnd, nnd in Tcply would sny, the 'l io�b Empire wn.s set :November 28th, lSSI>. On 
.1pril lath, 1&6, il ha,1 registered 1,04-2,0110 cubic fe<l; on August 23d, l!lll6, it rend 2,008,280 cubie feet, and 
u you res,! it yesterday 2,398,200 cubic feet. 

This meter is pas,ing water conatnntly. l ba,•e heen to exnmine it every week since it was pl30ed and 
oner bnvo round il at �•t.. 

I can rcoommCJ>d this meter A8 doing tho work M•igned it with 114 much efficiency and correctneAA as nny 
meter in the market. Wilb ltintl regard•, 

C. M. IlOTCIJKISS, Supt. 
Tho above meter hn'1 regislerod, January 2d, Ui87, 3,280, 7:W cubic feet, or 21,650,400 gallons in one ye"r 

and fl.fty-thre& d•y•. And for lho laat Jlfty.tlJree days, a,migo 62,189 gallOW!. 

OnTCJt or W nm Dt.PA.RT'1'E..'°T
1 

l 
Elm, P.o., Marth 2r,, 1887. f 

N&.TIONAL 'lrtt:R CoKP.A..b"Y, 1Yt11J l'urk.

A 2-in. Empire Meter, set at L�ke Shore R.R. Depot.. Erie, Pn., on Augnsl 31, 18&;, hn,1 rcr;i•lcrcd 
on Dec,mber 31, !!;86 (16 months), J,tl21\IJ.i2 cubic re-t, or 1�, lf>l,8!111 gallon•. 

B. T. SLOAN, 1>ee·y. Trcos. 



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

FROM SEPTEMBER, 1879, TO JANUARY, 1887. �===---�===----

I 

\tot1r1 h1nil,1ttd 10.rly. eo.1 or c., 4,f Co,, ol 
l 

.A.n1oc11:it 1>11JJ ,-,1, i r ropaln ttom all c:..fll-. l"to�•&.a,e 0A1 r t1'e,,. t•J.., "" 
P,v• t »eteu. 111.--11 l><!lt, J t rr r>f •• 

M.,,.,. \'llhtcof .,j1�:�"" ,:,�':';'S,�!!n r;ri� .. •0�· 1--..,-------,---,-----�
l
------

l
,- ;::::t(!�.�:;f :;�1':,!;,��!'! 

.,.,, .. ,L ,.,. , ... ,
.

' ., ... ,. ,, ••• "'" ..... ,-�-1 I 
"'"� ,.,.. "''· ''"· .... � ""_· - __ .. _ .. 

_
I _

r
_
,1·
_ 
.. 

_

'=·

_

·�

_

"'

_

"' �·:.';;:. fnr 
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I
. i,7:!R -i--;. 1,; 2052 24i,3 lf.3ll ;;�\I SlS2,07 5.0() $3,935.16$1,750.26$2, t8L1)11-

Provi<lence 3,:l.�1

1 

109!66 4!3 icll 100! 0171 61 6 62,00,.50 l,OH.15 IHI.O·l 403.11 

Boston ........ 1,6J5 I 72 088 171 2.;

1 

b9 3001 43,a6(l 25 1,83�.01 SB-li:J MJ.18 

Pawtucket .. 
} 

l,!08 1r,i; llUI b:l 1,,4 138 IOI 222 Hl,053.2-) 48 9 15 3 1 11.50! 1 7$.G5 $30.90 

Ceutrnl Falls 60812712, 75 51 51 ,4 50

1

. r,31 8,43/J.60 2:,2.00 lli.20 13lj,7U$35.06
1 

2.55 

Foll River . . 1,473131 lo 77 2 48 °G2 271 2M 280 22,972.50 !152.71 8'27 -06 125.05 18.511' 

Jloboken.... 1,429 J J •,,' ;H 311
1 

372 3ll0 20,331.00 826.� 732.1-0 93.15 

Alhwta....... mw G 14 12 7 213 518 107 t:l,037.00 �as.o.; 94.3U

I 

143 7 5  

.Rocbesler... 8701 2 81  IH

I 

!?Sa 120 93 ,;; 8-3 17,09().50
, 

l,3511.!7 70-l.411 5 88 07 GJMI Hl.36 

'$4H • ..JO 

147.40 

5l.55 

2 3.JO 

24..Jll 

13.90 

S.8 5 

62. 70 

7.10 

::::� .. :::I ; "' "" "" ,M ...... :::;: ... ::::.:;: .:;::1 --"--�--

$72.30 

11 7.GO 

20(1.6/; 

/i7.61i 

3).40 

IGO.SO 

3S.20 

lJ.80 

2S<J.40 

J3.811 

�)18.04 �1,3 50.3; $1,905.4:'i 

95.65 471.0.:;I 

27.U•i 602.51 

2.11.00
1 620.0.i 

12. lfi I3R.\Mll 

9.liO 11;. JO 

�1.2n 2"1. 20 

152. Ill 301.;j() 

20.05 11).00 

3�5.97 3911.]5 

62.45 

I 
HS.Si 

227.0l'j 

134.90
1 2w.11.; 

217.16 

174.36 

2(I0.1U 

2. ll �, 1 ,., •••• 

I.GO No nflYo 

-1.23 �N.o. 

2.0� llo of 1 "if 

2.U� 1 ,'Ihlt 
4.111 N. on•.

3.20 i3J'n of tJ: 
1.83 11 '<I'., 

1 • • 

7.\JO 3 ,1.\,.'o' 
3.16 i -u.•. 

•2.79 tI llu 1,I) 

* l f' .. ,. ..... ,,,.-011 tollll ,..t!MI of lh·tu .. 

Nou-Tbo C.,sl of Re1,airs for Y"nkers is not complete by perhsp, 25"t, as this Depnrtmeot bl\8 no sepBrate reeord of tbe simplor rel)t\irs moclo on tho 8pot, 

Tbo percentllgo of eosL for repsirs is NOT Pr.n .L'<SCM, bu• extenc\s frow tho •etting or the first meter, t,o Jannory ht, 1 887. 

34 



NATIONAL METER COMPANY. 36 

Ext l'acb from Rr.ports of Chief- J.;ngi neeni (tncl Supc l'i nl<'ndcn ts 

of w·acer \Yot·k:, on t Im . .\dvautage:-1 of u,-iug \VatPr :llctcrs 

Lo Clwck \Vastc aucl J ucn•a1:,e lfrcci1its, taken from 

their Annual R1!port�, 1:,s5 and lts86. 

[00, .&g,_. II ta- l""'-, (If Plul4dtlpi,i., /',1., "' 
1 Rlrrl/or Af y,,ir I ,;;, u11,.] 

WATER CHARGES. 
I wy previous report• l h ,ve pr...,nt 1 d�t.A 

tending to •u,,w th,, ,1<lvRntuio or the wetbo,I of 
direet w-11rtmt11l of ll'Dkr 1uppllo,l t.o lnrgc con• 
,um N and &be eeoa.omical rt'8nh1 IIOlb lo nt,r .. 
taker. ,inJ to tlio Oily lo ba R1,ttcipale,.I from the u.. 
of JllelcN f .tT the l)llfl)08$ nf &MeD(l)fDt of Wlll<>r 
charg... In mJ Ll<t \nnual Hepon it i8 atAted "" 
follow• : 

"Tho table ,,t ,rottr <'har1111 I•" rno•t inlrri,iling 
nh1bl1. J::arly m I '!3 n ( l'l'h1Dinsr1 Inv ti •otiou 
of ll1n Ht1tt1Cr11',; book� aim• ,I mnrkncl ine11u .. htiea 
in eh rgee an,l in ••nJU CMl'M wost •iugnl ,r ill._ 

1,ar,11.,. bttwe, n tb""e ebugi,3 o.n,l the amonnt vf 

•ratc-r cun1111nmJ. f.i,ter, it hecamu 111an1fe.st atM">,
froru 1,uth olefrratit1u a,ul ro1t1put.ntfnn, llmt "- largtt
!'<O('Orti D or the total JRil)' pumpage WU ,outecJ,
thn, 11y enta1lin� & bea,y a.ll,Jit1onaJ nn•l nnnec..oeaary
exp 11oe ''l"'n lbe City oioc6 tho exrwn,Utnre of fnel
an I tbe ..-ear an I t ar of machln•rr are o.lir•clly pro­
portiODJlte t•> the pnrup '1-!:0: 1u,•l havu uo relrttlon to
t.hu nt16 or t11i"1111e nr lhu wnh r hfi('r th Uvery l·'-ur•
tbtt111oro tblo WIW<\ b7 dimi11bbt11i: 10 1-ff'oct tLe
mi-lty or the Lasin• An<I dl••ribnting main•, o«a­
l!lil(lll• au ar1itlcl.al aanrdly ¥ihlcb imp1�int the �Jl'�c-
11ven•as of the Fire I> partment, ham�ra mt.11nf.1r­
tnr ra, an,\ interrere,1 • non•ly ..-lib 1 mtatio com,
f11t,11nitttu e d1,u-11hi111lt1gt-a rnu t.p,rlnr\x-,t·onlmne
uu11l lthtr the wNU11 of diatrlbutio11 ohall be gr .. uy
1n"""'8etl or the w...ie pre .. ntttJ

"So arrRn '(lJJJt ot lu,noi; het•n conc·l1ttl&1l fllr lhl' 
io,tnaw uW ,lctiarmlnation or ,J ,m tic w,tAI.-, t.Ltl 
ngl nee or the Uq,..rtm 111 wp«;t rs a,J I 1,y 
m1,111"l rnl,_1nn ,hon fr111u c1tt.un�. ha.I l•> lie J�pt ntle,l 
upon to L'Orr t lbe thoaan,h or leaky "11J dowing 
by lnonta, •�I r-<'loseu and 1,...1ns - quite ,n,..Jf...,. 
tarnly, H 11111,t I,� n lnutltd, 1n the aliMnce or •oy 
plnmLt g regulnlionr; nn,l bUJ>enH1ion. 

" Por the lat'l:e con nwu the ob,ic,110 m<'2oo to 
"'"h tu ,tu.fl 1111,l eqttn.hzt wat,r charges a;i. 111·,ll as 
r�st rt t tht wut,._ w, to meuuru the watt:r clrawn 
an I chargo for II. 

•• Jo'or l.his pnrpoae, 1wder thn pro,iaionaof th- joint
re.0'11\ion of Council• of May 18, 1870, authorizing 

the Chiof,EnRin ... r to •1·1•ly mtl�rs when neccaory 
to 11-scertaln tbe o.monnt or watn roru;nmed, the .,.. 
t ,hliRhru nt� un.rn, ,l on tho utelL"r 1rhedul11 \\tito an1r 
!'liod with m•ter1, anJ the reronl• kept. 1'be rtault 
In =1 """e5 """ qo,te auo�l bc,th to tho� 
parlmi nl inn,I t,1 the ron111nm ... n11 

an,1 a large �ty or 
fr h A11•l ••IMl,l, 111f<>rm linn """ npiilly obl,\ineJ. 
!'be S< Demi •r.t ID or raltog )'ttm•- � r WRttr l't'Dt.,, 
uiuler winch tho Water D,r,.rltu<11t, since It,; organ· 
lzatinn iu 1"5-11 hu Jll'O\.·<:ttlerl, is to 1.UA\t, an inkJ)t.,c. 
t on or t be prem!llo. a.nd 1-.. th dmrgea upon th� 
numl><:'r •no.I chnra<ter or the weter ap1•lW1ce,i in 
ft< rvic�, tho ohnrge for encl, oprli•nce being rorcnlnl• ,l 
by • seh•d1lle in force In tho old C'ity preriou1 to 
ooo•oli,lation IUl 1 re-enactoo hr ordinanc thrreall,,r. 
'I ho clmr..:,13 n211inflft ti.a� Kev"rnl npplinnrn11 na.m111 in 
the ocboclalo ".re pre,inrw,bly propc.rtioneJ origin. 
ally in aoconton,·, with tho nnnge amount or 11 ah'r 
wbicb 1t wn.ll snppoRed cmtlt1 l.lo drnwn from th<·m ; 
l,t1t u J 1awJ,ang arrang(..wt nts cJt, fllnpf 1, anrl 1n
u11pecial 11 mannfactnring mo1: thoda were Allenh.l, a.ml 
nt•\\ J1·, il•t,s, lnhor.1mvinu nod ot11t:r, c-tuuo into 11. , , 
it vru ( ,uua noceu.&l')' (row tirne to tJUJo to atut>n,t 
th� oche,lulc. Thi, was ,Jon� hy Ibo joint action or 
tbu Chiet-Lugiu,•t•r nn,t tlao Wat, r Comanittec, wltb­
ont rc1u1•mittini: th, m 1th·r to l'Ottn<'JIM; but out.. 
witlistl\fldm� the chang ... , th, 8'lrn,lnle hu raile,1 lo 
ktep puc.·o 'Yiith lflth1Htri11l tuoditknlion11, 1rnJ ('OD• 
tiuue$ tt1 l,toar io,1icati1,na or ib tntly origiu. 'l'hn 
record of the met•ni <INUI' loronght out ti,....., pninl., 
aod bu ff<'t'VPd .11 n u.lnJ1.hlt1 ai«I m lha rti1,,ljuNbllt•nt 
of the ,ltt•lls ,,r chnrge,, which I• oow under rou. 
al l•retion 1,y the \\ atu t'ommitte ... 

"It w•• m1>inl;v uron Ibis evi,ltnce U,ot th• lle· 
pnrlUltnl rf'tOrunu n,h•d, an,1 the ('t1tumiU1 nnpr,rovNl, 
a decreruie In ,be charge for •t .. m 1iowrr from $3 to 
�.! 1.er hone•110wer1 ,.-l1kl1 IA now the lowest. cbar�e, m 
llio United Sta� 1'he 111,1 chnl'!I• wn» prn\>ably a 
lo•cr °""• when it wu a,lopte<I than IA the •ma.lier 
chnrgc now, Mince the i11tr()duction of ronclen1uag 
ou,l oolllpounil t-usrln<-•i with otbrr im1,ro, t·uumt1 lll 
m(!Ob.anieal u,gmttring, ha> elredo 1 a wark,.l tCJC•ll· 
0111y in b<oth rnel and 11atn, lb� lat,tr lodng n•..t 
o, t>r ancl ow•r agniu. AR" ill bf'I ,,., n liJ nf1 rrnco to 
tbe Regi,,trar'• ,tetall,,1 :-tat�m•:t of Ap1llanc<"1, ti,,

number ol a1e1>u1 tngin<lll an,I boiltrs In .. nice in 
the C'ily , xoeetl• th rte tbuu»ruHl, with ao "l!S•eRalo 
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horao-power in exress of sixty-five thousnnd. '!'he I n8eful qualities; ond under fovornblc circum•huwes 
rednction of $1 in the horae-power charge corre,ponJ- its applict1tion to all lnrice consnmns ,.-ouhl b(, !\t­
ingly relieves the steam-using industries and dimin- tonded with excellent re•ult11. Thi• i• now done in 
ishe• the revenues of the Department The cbnngo many cities where tho busine•s of furnishing II oter 
wDS made early th11 year, in limo to go into effect in bos been cnrefnlly and intelh11ently regulated, and 
m�king out the liill• for 1885. '.l'he meter further in several instances meters nre universally applie!l 
developed the ft\ot tbnl in some est..hlisbmenls �ppli- even lo private bo11ses. 
o..nces weru in nRe not nnmctl in tho schedule nor n The Cree use of wal<1T for bntbing purpoHe-8 hi so 
known to tho Department, ru,d therefore not cbnrged desirable that ii should be in ever� way ,·neo,uage,1 
for, whioh, 11evertbole8•. con•um,•a large quanlitic• of and nothing done tbnt wonJd tend to rc•lrirt it. 
wnter. It also showed that ill many cru;es tho nmonnt "Whether l\ny c>:ten•ion of the rum of meters •hnll 
of w11tor wnsto,1 was largely in excess of that usefully be hereafter made or not. the inforlllation furnihb<J 
employed, as w,1>1 evidrnce,l by tho rnpitl dccrense of by them bas heen most valuable in rler>rly i11dfonling 
consumption so soon a.q the meter rending• were wbero revision of the scbedttle cbnrge• iR n•ed•!l an,l 
made, noel tbe mnnnger• saw lbnt n proper and lt1rge bow readily wnstc Cllll be prennted." 
economy could be cll"eot«I by requiring tboir em- I shall not seek to enlnrgo upon \he views nbo\'e 
ploy�� I() sl<>p unnecesK!lry flow. The reduc'tion in expressed beyond the stntewent of n few facts in the 
110me m•tnnce• was fifty per cent., and oven tl8 hlgh snme conneehon. 
as scvonty per cent. 'l'bis result wa•, of course, an- The primary objects sought lo be attained by tho 
ticipated ; since it is quite clenr that, M n rule, liUle direot meneurement of the quant!ty or water supplied 
if nuy cnre wm be taken to restrict the flow ot water are, first, tho proper nnu equitnble regulation of the 
which is not obarged for, nor oven noted, and that Depnrtment business ; second, 1he eqnnlizntion or 
even were shicl instructions givt!u, �mployCs will not charges to con1mmerR; and third, the reKtriction of 
tulte tho trouble lo obey them RO long Ill! their dere. waste. It will not 1.,e contended, J prc�ume, thnt the 
liclion eould eecape ob•erv11tlo11. A pipe would bo stiCUring of these resultB i• other lban <le,irable. 
u.•ed, for exnmple, to fill a tnb, and a workman wonJd 'Cseless w,,sto cannot �e ,lefetule<l; it hnelll• no one. 
throw the hoso npon lbe floor ancl let tbe wnter run ioju.rea lho•c who are tbcrehy deprived of n neetlfnl 
unlil be again b11d occ1t•ion to Ill!& it. In otbar cases supply, and adds nn item of suporilnous cost to the 
• pipe in t<>nJ<tant flow clnriog the <ln.y would also b� maintenance of the Department. At a run,lernte e,tl­
allowed to rnn t\ftet· sbuttmg down the will. Leak- mate one-third of the water now pumpe<1 and di•tri­
ing pipes were not repaired, nor wero urinols r>nd but.d is wasted, p!U!lilDg into tl,e sewers without 
bnsin• abut oil'. All ibe.se •ources of wMle tbe meter bnving senC<l ltlly uscrul purpose wbntc"er, nnd in 
rendily controlR to the ndvnnt<Lge of every intere•t. most cases bnving clone hnrm on it• w11y. 'fbe 

"Tho e•tnblishments gi,-en in the Ueter Stal<i- pumping expenses ror fuol for the year 1SM were in 
ment 11re not all of tboso to wbiob meters wore pro- round numbers S90.000, and tho wn,te of woier 
visiool\lly or exporimcntally 11ppliecl, but are selerted therefore ropresrntcd on unnecessary e�p•nditme in 
a.,i exbihitiog the cbaracleristio re�ults nffor<le<l by this item alone or not Jes• than $30,000. to which must 
,lireot mPfl.l!nrement. In some the ehnrges remain be added lbnt lnrge but incomput!lble amount dne to 
about th• onwo by meter a� by regnlnr •ohednle •hort supply occ."tl•ion,·cl by lbe non,utiliz .. tion of th11t 
rates ; in otherA the meters, nfter correction of tho 

I some wa.�c,1 wbioh tlwellillgs. '1lorcs nntl fActorie .. , 
wfl.l!te. largely ro!luced the cost to llw con•111uer; needed but batl to go without, to the serious detri­
while in still otltor; the increase by meters wa� Rn ment of indh·irluals end interests. Wero PhihHlPl­
grcnt 1\$ to show clc,irly the ina<lcqm,cy nnd inc- pbin situoteil ru; i� Tu1ltimoro, wiLu a grn,•ily supply by 
q1111lity of tbo scbetlule ohnrges "" b,vwd upon MFllfiS- conduit from II gtr,,nm ua,lni a rnneh larger Ho"· 
went or npplianeos. To theso c11se•. ""wnq nntuml, than for tt.e pre�ent enn be utilized, the l"COUl'lllic-nl 
the met-er Wfl8 •trenuou,ly objectud to ; 11nd, in fuct, argument would be wenkentd; but ev1·n then it i• 
it w.-,s made o,•ident tbnt in regnr,1 to certain in- mllDife•t thnt in time the conc\nit would no loogn 
clu�tries which nre compelled to nse immens& qutm• snftice, nncl weM,,bilo the unnereR!-in.ry d .. rnft upon 
lilies of w,1ter for cleauiug and •imifar purposes 1be the mains, due to w11Bte, dimioi•bc. lhe amilnt,le 
City could "ell nftord to rocluce the chnrgo per thou- pressure in the City. To rc•triet wo,te, th,refore, is 
snnd gallons below even the moderate rate of eight lo augment the supply, to re<lnce expense, tllld to im­
ccnts. I pro,·e .-;anito:ry conditions; nncl there is no ,va\y in 

.. It would seem equitt,_hlc, in coMid�ring these whi�b waste ron be_so effcct�ally checkc,1 � hy_•scer­
mntters, that consumers uswg over l\Ce1"trun qnanhty lnin1og and chargmg for ti. The eqllahznhon of 
•hould be allowed a reclnced chnrgc-either by a charges to consumers is certainly equitablo and just. 
sliding scale, as has been adopted in many other Of two establishments with the �nme appliances nnd 
oil.ies, or by tho minimum draught per dny, or per equal requinments, why Khoul<l nne get from the 
annum, nbove which the reduced rate woold go into City three limes th• quantity of water supplied to 
effect. the other, when I.Jolb pny the same water.rent? Or, 

"lt io in tboss two clirections, of restricting wasto conversely, if both tllko the same qnnntity of water, 
and equalizi� charges, lba� the meter �ibit11 its why ebould one pay three times •• mneb for it ru1 the 
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oU,u? It lo quite lmpouible 10 aa,w•r th- qu .. - r•porl for u;,1, ,rilJ indioat• the l!'f(l65 n .. 1ualilie1 or 
lion• m any rnanner consistent with the pr�Bfnl lbe 10-c.alled "rc11n1Ar" mteo. T,ro t,r kal illn•t,,.. 
11101!,n,l of ,\,nlmg w!tl, lbe orn\.j, cl. The r•gular tiona wlll ,umc11. \ sugar rrfinuy wu found to be 
aeb,.tnle or d11,rg"" ln'kea arcounl or nppliance,i naly, cbArl(l•I $150 J>l•r •nnum, win lo the artnnl vain• or 
and not or tli� water dra,rn and n,od or wa11lcd. It i1 watrr nseJ, I! rhargcd al th� rueler r11l• (If t l11bt o al• 
out or th question that equalizatlc,a eon be tll'.-ckd �r tbou•and gallon•. wool<! l,o !1,600. 11ltn, are 
"hile this I• tho ca�. an,l lhe Cily 11 only cncoarn• many raoea of tl,ia eort in which the t..ala or charge It 
lng wnst<ful a1ul nlmV11gn11t method• in cer!Ain c"'°" qmt, inllelennloable. Of t110 large l'llt�hli•bmtnt1, 
at lb f'XI n•o of tho community. It mny he 1aid on• a dye hon•• nn,1 lho olhn a bre".ry, using the 
that tf the ammgtmtnt hf good u ttgard$ lat'ge ron- SUllO CJD1ntity of waltr, , ii., al,onl '30,COO plluo, 
11UDors 1t w ul l al!o luclude onn:,11 con,amfr1 1Ulcl �r d•y, one 1•Y• !{,!,72 ·nter .... nt, the oohor 
,1,.,llingti. 'I hi• i• not neN,saarily ao. In the 8nl �IO.trJ2. );ow, 11nce the M<rvor� perf,,n,ied by the 
pl11oe, the charg .. to ,l,rclling• are mucb higher io Cilv to lhe•e two cu,lomrra i• pn•ci•<•ly 1h11 &allto in 
pzoponion ti n lo rnanuracturtr", an!l the 11nonal one ca•e as in tlrn oth, r, il i 111anif .. 1 tl 1,I If one h 
,rat r r nt won! I co•tr c:onoi,ht'11hlo YI•!.<> It the 1•>lng aju,t r11te lhe oth, r I• ii:• lling bit wolM llllflply 
1•w.•nl m•l r price. t'urthorruore. tbe nity bu a at lrH lba.n bait rt\le•, or if the !alt r·1 hilt. are 
rig hi lo roo,10,ln her o" n mlere•l; and if In Ii l!i•en 1 •q11il1Lhlo the former i• l,el1111 groOJ1ly ovcrchar11•·il, 
cue the co•l or sup1,r�•nng W'llll• ratcceded th11t of Tl,e t ,·t prol••hly ii that II•• equitable rnte, both lo 
tbe W'Utco ltaelf, lt might be ,rt,rlh while to l•t ltgo lhe C'tty and the 1..-0 ron1uw•n,, llet intcrmed1ate 
or try another method From the a,lmirii.tratl're b<>t•tto lbe two charges. 
)'oint of ,h w, th• regul ition of the D0pnrtm,nt :Uy own view• upon the g, D( rnl que11ion are, thnt 
Ln0111- i• a 01atltr ol 111,porlance, and ••1.....ially i• �o for nt least III the mannf&ctnring intrrt�t• are COD• 
th11 lhc .,,..., 1lnce lb� I> p•rtut•nt I• dealing J>ecu• remlkl. the City eharges fnr "•tcr ahonJ.I uceell the 
olsrllr In sulD!I lar ,e 11D1I email throlll!h ,ari<rn• &¢Itta! ('n5t of ••nice, a,; 11 iermine,1 l,y the an�e 
ag1 nta with a "ry l�rll" numb, r or 1-rle, AMI lbe mainteonnce upen�•• of the Deptlrlmtnt, by auch 
I• mf'IJltion to ,U,hon,otly cc'Onomi,o l"'ymonl•1111d lo 11111ount. only no would oufllco lo rneol the coat or 
indnrnoe th l>ef"lrhnfllt agent• 1mprot><"rly •hoolrl rtn,wal1 ond a,J.litions to plnnl rcqnorid lo lce,-p 
bo as completely ttmo1rd u poull,J• In c•tber pace •ilh tb� increa.e of l!f<'Wlh an,I donand; to 
"ord•, the 1,noi• of l>tJ'11rtm nl nC<Onnt• an,l l,1!1, oth,r .. orda. to maintain th" h'TI'ice. 
r,u,lereil •honl,I b• 10 •imple ,md •nli•faclory RO lo It w1,A ehown in the Report or 1883, nt page 70, thn, 
bo open to rc,a.,ly ll.Dd t·)Mr tltlt-ninn•tion anil rlt>M d r,t'lD11i11C"ring tlJt-1 tntire pfrio,l 11ince C()D11iolidalion, 
lo dlBpute or di,,hon.a! ftTnidanoe. With the exl,,tong and ootnparing tho total quan•it, of nler supplied 
m•nnfactnru'1 ache,tnle !hi• ia not th� CMt'. nor art• •ith the i;..- oxp,odilur� nclusiTe of 1nlere,;t on 
it.& incongrult,.,. nnd i11111ualiliM tot•replible of <or- j loAn• or plant the eo•t or tbe sen-ke ., . .,. al the
r11Ct!on, 11nlrno• It r11n h, de t, rn1h1,•,l l•y mta.urcm,·ul ro,t� ot n,ar/y • m,d 75.10<1 rt11t1 fl'1' th, .,.,n,1 gollmu 
how mnc.-11 wattr eac·h 01>11ha.nce 1LouM Le charg�I IUUNrel It 110w tLit amount be inttn!I fll(J by �­
for; hut thl• on•ol.-e11 the u.e of the m•l•T, ,rlthoal 100 of a cent lo prorlde rvr needed enlarg•m•nt•, an 
wbocl, th� rorrection cnnnol L,• 111a le. The n1aln ocplital,le charge to largo mADufactnriai: industri.a 
ar1,,iuucnt a•h•nred �11aln•l lbe u•c• or rnetero i• th•l would be Bl the rate, 111y, of five m,t, p,r th"""11.d
lb• ruannf11 luring inlerr•l", upon ,.h,ch, to •o lar�o 11•!kina. Tb• tll'ocl of tbi• doorge in tho <'&Be of th� 
a tle,:re", the pro!IJlUlty or the City ct.p•nd•, mn•l be ,h e-bo...., an,! lirowery alreooJ, n,fertt,I to would be 
prote..1cd a11a1natucessho,h&rg$1, awl that tho•� t to re,lnee Ibo $10.�?'l wot r rrnt, an,! intn&se the 
of therucll'f\l'nul.J 11'4: to1ncren .. �Hl1od1trgesoowmaJo. tl."'7� not to$1;,k2:; fnr rarh, ttn 1.mouotwilb wldrh 

Th• ol,\1011• a°""" It> this to, th11t tho 111tler c�rt,iiuly neithrr one nor the other couhl Justly find 
la a mere II t11UDent lo meMuro tho •olame of Yaler faulL 
p:i.,.,ng tbn,agb ll, and bu nothing to ,lo with regu- In oppo,<ition to the allei;alion that the nae of 
latinot the price r.hu11c 1 !or that ,....ti r. met, re would lnrroue tbo 1,urJtn to cononmer.,, iL 

If the prico I• loo lar110. notbln�,. •implM lhnn lo c•n ho concln,iv.ly �how1\ that while oerle.in par. 
reduce it, hut In tho adjnatmtnt or mallort or tlua tiahlleio lo i11dh1 \nal.8 wonl,I be eliminated, ;n lhe 
sort tl ii 8Sentbl that It be done "In the O['('ll • and greater numli<r of CAIi<$ tho water chargca_ wonld Le 
111 fu 11••""' lntm,,1, "" tMt q/ ,nJiriJ,,,ou Ao,,,.... r,duc,J, nea at tho prestnl (•rice or ei�ht ceotA per 
tfffl» .. ttol. )ly eft"orlt bave been olircct."I J.Q Ibo tho11.,111,I gallon,, but tbal llu, a,\vnntage of repnsslng 
•lim1oation from the I>eputment huoinl'll9 of tbi• n•�I�"" waste an,I "IJUlt,linK tho Department busin•••
I ntoln1ble "pt noonal .qnation,• an,1 Ibo adopt! n of wou lei to a early ollliet the Jou or re,,.oae that the
tmpartu.l and •�•matic regulAUono, liut .,;th the appllohon of the direct 1y•t•m of rn ... nrement
•'Otnpllrat .. 1 wathioery of the Oi1y so•crnm,nt, ARM wonl,I be {oun,I both to jo,lify furlhtr r•oluction, in
prnsent conoliluted, the IAMk htu1 bilberlo prond Im. lhB rnte P<'f tlionoom,1 gallon•, ond to inure to the 
practicalolo. }:xammatlou of the onmparative •late- joint 1,e ndit of the Coty an,l Uoe m1111ufacturer.
mtnl of sebodale and m ter charge., priot8'1 in Iha 
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Supt. Darling, of Pawtucket, R. I., states: cnch year, a proof thnt this method or determining 
"While tho question of tho i:•nernl use oC meters water rotes iJ! the only satisfactory one, nnd that it 

has boen held with differenoe or opinion in Uio pngt, mu•t eventually become nnivcrsal. As a prevention 
we have aclvocatod meter measurement ftrll, la" and 

I 

of waste lbero is no better mean•." 
1111 tM li"'4. It is convincing proof that we wore not in ---
error when we see tbe opponent. Crom year to y,·ar . There are now in use, Ja�. I, 1!87, 2,725 meters, on
falling into line nnd stating that something must be incre11-se over 1885 or l5ti. l,8.4 Crown ancl Gem
done to •top the wilful wnste or wnter, or large ex- meters. 
pendltn:res for pumping machinery an,l supply were 
inevitable, and acknowledge the remedy is in a gen­ Supt. Billings, of the Taunton, Mass., Works, 

in hls report for 1885, says: era) nse of meters." 

Paw-tncket ba.'4 in use, Jan. 1, 18801 2,4.00 meterR, 
from !-inch lo 4 inch. 1,4.57 Crowo. 

Januory, 1887, 2590 mekrs. Crown, rnrn.

Water Register Robertson, of the Fall River, 
Mass., Water Works1 states: 

"Two reasons apply here to explt,;n sncb • cle­
orease in the amount of the wnter pum pcd for the 
ordinary con•ttmplion of the Uity. Ono iK lhe saving 
or waste waler over the ijlnnd,pipe. which bas been 
brougM down to a minimum, nnd which enn bo cnre­
fnlly calcalaled by means or the •ix-inch meter at­
tached to the overl\ow from the •t!lnd-pipe. 'l'b" 
other rens11n i• tho evidence• of economy in the use 
of water from Lbe lnrge proportion of mote"' on the 
service-pipes of tbe rity. 

'' It is unoecessnry to dwell here upon the benefit• 
11! this method or assessing coosurueni of walPr. ll 
iA sufficient t-0 sny that ,ince the free ndoplion of 
meten by waler takers, the prioo of" lnrge nmonnl 
of waste waler bas been sl\Yed to tLe city, nnd the 
consumers themselves bn.ve Jcnrnecl economy, aK has 
been nlluded lo under the heacl of' Waler Pumped'; 
espeeinlly hns this bet:n evident during the yenr just 
past." 

Fnll River bas in use, Jan. 1, 1886, 2,669 meters, 
l'rom 6-inch to G.inob. No. of Orown nn<l Gem, l,G03. 

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

•''fhe iocreaso of woter re..-enue for the year o,·er 
tbnt of iss:, (aput from the City's nppropristion) is 
ocnrly S7,300. Referring to the st,itement of receipt•, 
it will be seen thnt the •nm received fzom water Ink­
ers, poying •cbedule rates, is SI J ,737, which nmountis 
only 22 cent• in cxoe�i of thnt derived the year before 
from water takers who pay aonually 'by the fnuoet, 
etc.' U is clear, then, thnt the increase of revenue is 
from tbo meters, from which " proportion of o,·er 80 
per ceot. lo the entire amount co\koeted from both 
olasses ot consumers is obtnined. Of the wbolo num­
ber or scrvioo-pi)WI in the city, GU per cent. are 
metered. 0 

$OPT. KnmAN, or tho s•me W!lter WorkR, ,11•0 says, 
in the snnu, report: "The meter system gainll in favor 

ic H1xty..one met.eTR hM o been set dnring the yenr, 
so that 23 pn cent. of tho tnp• in uoe are met�rod. 
Through the metered laps passes 32 per cent of tbe 
total consumption, but they furnish 11 per eent. of 
tho tot�l revenue from lbe �a.le of WAier. In other 
word•, we get as an average price 10.6 c•nLq per 1,000 
gnllons tor metered wate:r, nntl l J.0 cents per 1,000 
gallons for water sold nt fnnret rates. In the light of 
these fact•, we shnll feeljustided <luring the coming 
ycnr in nsiag every ri•a.sonabJe and proper mums to 
increase lbo number of metors, nod as ot1e stc,_p in 
that direction, we shall, on and ofter .lnn11a1')' I, 1ijk6, 
make no cbarges for mninlnming 11nd repairing them, 
except in c.o.scs of neglect or cur�leB!\DefiR on the pnrt 
of the nsers." 

Tat1nlon bas ,n ose Nov. 30, 1885, ;;97 meters, 
j-ineli to ,1,.ind1. Crown, Ge,u nnd Empirl', 258. 

--·--·---

The Waler CommihiO!\ors, of Taunton, Mass., 
in their report for ,886, state: 

11 Eighty.three mtter� bu,·e l.iel'n Rf't daring the 
year, mnking a tolnl of 680. so ib11t 2a l'tr cent. ol the 
taps in use ore meterl.'cl. \Ve continue lo believe in R. 
jo<licioos application of wet, tR, and in their ,•oluc 1\S 
pre,•tnth�cs or waAte." 

Number of melOTI!, ,January, 1887, r,.�o. {'yowu, 29�. 

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

"1'he most successful method of checking wasto is 
proved by om e�prricnco to be l11e opplication or 
meters to all public pieces. • • • • 

"11,e meter system hns clone much to reaurc the 
"'nsto of wnte.r here, \Jut we shall not nap biruilnr 
benefits to lbose \\blob Lavo been derived from it• 
uAe in other citie,:, ontil onr rateli for lnrgo consum­
er& of wuler are lnrgely incrcnsetl. 1 nm of tbe 
opinion that there should be i> prncticnlly uuiform 
rate for met.red water, of not less tlrnn ltn cent• per 
one thousand gnllons, nnd that thiJI rate would more 
nearly approximate the arbitrnry scliednle of rotes 
required to be pnld for ordinnry dome•ho uses, tbAn 
nny other lesser ro.le." 

Rochester has in use April, 1884, 807 meters, 80 
11<:l<\ed 11\bt year. 



NATIONAL METER COMPANY. 30 

('nlKl'·Esmsu:u 'l'crnus abo n�t.1• in biJ1 report fur heing w11Klcd or df""Klroyetl A!II a runt1t flltartlina n11t.l 
1'-lH: "The &ysluu of pu«'ing 111,•Lero on the ..,,-,·i••• nlnnning fact, nn,I W.. iogrnuily wnuld l,e ta,o!l to 
or privat cc,n�nruen ah�o.l,t l,e inaugnrule-J, ,rub the full t exttnt lo cle¥ise a run an,t tffic-i�ntnmNIJ', 
th() vi•:YI of an t:,entunl Mil co111paratntl1 speetl) and wbf'n (1mntl it. wouJ,t l)f'I applied with the nlmUtit. 
JUattring of e, NJ' Ut•1r1l1H:k w1\tt r .. eni�'tt 1n utie. 'rhtt I rigor nnd with remorsele.,o, f'lltrgy. lt i• Uifflc:nn to
meter ut .. for 1'Ktt r &hon I I loe oniforu,. without &ee 1111) the gtnor11l rule •huulcl noL npply in Ibo 
reftorenc to the amount o! ..-atf'r used by the a.v.:rnl m&na;';lcmvnt of clh("a wattr 1aorka L11"iDtf."', an,I u it 
c<>usmntra. 

1 

• .,.m, to t,,, a l(<Dtr&ll) a,lru11t,d fact tl111t ihe 1ttnnal 
u When tht wonltHpnhty runm�hes ·wn.tn to any npphc·nh\•n of mdertt is thti �·e�t and anreht. rtmed), 

dtiic n for o c'Omme:rcl,tl or manufactunoa u,e, out of I <..1Ul "'''ti no rr1u1ou why 1t shoultt not be htltle<l 
•ht b ih� <Hazen i• to wnke 111000;, tlurv I•, to ty as tbe rolicy of the F.u,utivu lloard to ,,ply 
tho loa.&l, no r�l\tiOn \\ h} it t,hOoM be Curn11he\l at ILD)' ""'"' "' onre anil rontrnu 1-My or �ge "' Y1tl.-r,. I tbti:e· 
tiwe belm\ tlie full rm,t or pro(•urlog it, udthe1· cnu fore repicnt the r,·cowmrnclut10ns mado by me 1.n 
ti eH: 00 a11y ,.xcn11e fur furnhd,mg it. to Liw at all� pre,ioui,, )·ea.n, tlrnl the CHJ, at it,; own cost, ahonld 
rnomt'Dt h<'y< nil t.la t•t'riu..l an,l wbt n thf're h, •�• npply 111, lers to all servicts 1.111pplyicg "akr from the 
nLundllnt •urpluo over wb ,t i• re<pllrvil by tit• Hemlo,·k Lake ,y,t, ru M rn!'i.11) as poe,,tble. l wo,lld
Jlurely 1HdJ,c uqefl, aho,� tn11mn1\lt.'d. 'J bu ll.rKnmeul reoonunc,ul, bowovcr, M prchmi.nft1y to &f>plytng a
tUal watf·r abonld hft 1oppllt11 nl cl1C.Jt r.ttt• tor mtlt'r on, n.ay pnwlll•·&, tlrnt a cartful inspt:t'lu1n of'
cotumer\:lAl 1,urpu .. to attract ma.nut: .etnn11 Lhe ,l prtllli�f'll &11ll the 1,1mulnng tl,, rein W um<!e 
t ulerprb,·K to the cit), nt fin,t&l \hroeut Ket:m'I to havti hy a f"<lrup ... ttnt pt:rbOD, to detem1ini: wbtther the 
• ,tue slrtnKtlt in it, lout tho •t"t•tucnl would be ot plamlung i� propnly locnlNI ond KO nrrruiged tlrnt 
tqual iirc-e 61 an argumt.nt wb.) tbt> Cil.} •ho'Oltl , neitht·r the pipe,. tla·.m�e1�t II nor a mt:h:r w�icla llll\Y 
1oio the Lu�wtr..!t of turuh,bi11g f.lfluu-powtr to all be plll'"fl.tl upon tlt,. �t'f\J("t; woultl be 11uLJec:te•l to 
111 mu(tM:tnrmg at aht ,\p rateA, lo u.llrt\CL tlu,t kind or injnry Uy frett.1118, that. if f'ounc.1 snhJtcl to tlJ<. e 
b1,�iut ... M. t,, th0 Cit\', .\n l tUo Citv Nn1l11, with llll• I eontio�(Jncies, tlw owner Khonld \,(! rfqnircd to 
aamo pr.:>prl ty. n:-m�t its t.uN, m wh

0 

,le or m 1,arl, ou I ropt'rly l't'arraugc. 11ldl'e and prolec.:t the p!uniliir,J:, 
praptrty u J r,lr cowmerdnl purpo�. ID orJt r to 110d al'!ol,) to become re11pon,;1\.lc for tlu,. seco.ruy ot tbe 
,>tlmct ,t to th• !"tty. mclor wbtu it ahnll have ue, n applie<l hy the City." 

"I r1..•co111m(.w.l thnt the nuruh4 r of wtt< t'II be hrgt lJ 
uierea,eJ during tho coruinA yn.r an,I that prin�tc, Xntubtr of ruet• n in nio \pril. lk...,H, tt;d. Cro-.o. 
rrs1,lencea he mt-tue,l wbtn• vcr lht'ru a, a wtll- x12. 
f,(ruuncleil Nnfpicion tlrnt. wntcr i"I waRtetl dnnng tlat, 
�ommer or \\·inter 111 1ntbs. If entb 1lt•1mrlutent" 1 
com�Ue 1 to pny for it.A watar at wtte.r rdh: • it wouM 
t�u l to (..":\t\R lho-.f IU eh�{ to eXCft'lS-CI CIUC thnl 
uoue Hhout.1 Ue wa1-1t1._1<l.'" 

Hoch sh r lu" in 

t'Htu,E,msa.B Tt I � of Jt,u.•Lrtilrr, �. r .. in )Jj" 
annn.a.J report. (or I"..,� 6..1.Yli: 0 \\"bile 1t 19 th:-,iraL'• 
for �anaauy rrfL"100II, that onr \·JtiT.,;:na ,UonJd ht 
13ncou..ra '"O I to use 111l tbe WJlt(lr "hich tlH•ir ut•c£:i,...°'ilitR 
or c .. mftrt ,1 u,nn,I•. ytl il is th• ruanif,..l J nty of tb• 
offlolals to charge of the\\ at,r Works to confine tb, 
t rn"nmpLton uf wnl• r to nt-e1lt11I U!\tt, ar1tl tu ri�i.11) 
uuforet Kuch rulttt HI will 111·1·vtnt ttPNll<'M wru,it1•. 
S,t>wc of our ol Jtr dt1t. 111. �hich uri,i:nally ,'Ooi-.trndc1l 
a "'Y�Hm or wn.t(lr work:-. at gr-at. r.o I are no• 
11trngglinl( wiU1 thu problem of an a,lrhtionnl nu,l 
co•tly •npply, the }>Tl• .. nt neoo""ity for wl,ich ari•e• 
oot (rom a ddiric nc1 for letitituate u "'• but f,0111 a 
loog-cottln11•,I no,I oonfinn•,l habit 1uuong all 
tlaN!s ,.r cti1z,n, of needlr••ly \\&&hog the water. 
l\"lule th• wast• of Oil• City It•• not A••umcd •11• I,
tu rmou J>ro1)(1rti-0ow •• in aome of onr ,h,ler ciliet1. 
yd it j� �\ lcll'.lll that 30 (M'r C'f!Ut �f our nae may he 
dtbtiitie,l n.� wu.,te. Any citiztu cugagt-tl iu a prhntt'I 
manufacturJng cnterl'ritttt wonltl rt:garll n di&COVt•r3 
that 30 p('r ceoL of 1111 Dl&nnC.etured 1•r0<luct ..-�, 

�-·---

Mr. John G. Ogden, of the Troy, N. Y., Water 
Works, in h1a report ending March, 1885, aays: 

OI Thu lugiliU11lta UbE$ or wu.ter for urnuufac turmg 
ond othur 1mrpo81• have largely wulliJllicd ,luriog 
the hu,t few} eara, whilo tlurtDJt the aAme pain,) ,.., 
ba,e Aw, lmd to ruoet the demands of • growing pop­
ullltiun 110<1 an tularge<l arrn of di•tributioo. !Jut 
worat ot flll, and tlmt wbfrh bns creatNI in 1111· U,-
1•ttmtnt a feeling of the guweat &('('r< lu,n•i<:>n. i• the 
wabtt-, t lu.1 nbbolnle and unot:c- -.:,o:ry -. -.,.,te, of ""akr. 

\\'ost(• i111phe!il nu outgo of monf'y without llD) rc1uiv• 
tkol ,�tum for il 'fhe full •igniflcnn,·• < f 11,io tdci, 
i not Uh -.a(c, to any. l"try KtDtralh· rt.:ah.ud L) our 
riti..t:tn•, to ,,hom, m fo, t, tlua ""'h l J•roperl) be-
1001,1�. 1111,I who, uwerthele•ij, nppenr ,·outent dttll1 
ind hourly to •e• their oub,tunce 1bu• wa,t.ed I\Od 
fnlt.1 re-cl n,ray. It 1l0t:s n1 l ,c ur to t I.a 111 that e,, ry 
cup of water, sniall and an,i)'.TtiJlmnt lLe <JU.DIiiy 
m:iy be. h11q,. uevnlllt'lei;;;i, lta own corlnin I\D<-1 ,u4C<'r• 
tau1al,le ,alne in money ruoni,y ,xr•n,lcd in c'Osl, 
labonrul machiotry, lo pl••• tbaHnp of ater wbtro. 
at their opUon, th•y t.�.n Uij1 it or w1Lhtu it; and mN1�)·, 
too, which they IIH'm•elH• hnve atiu"lly pnid nut or 
their own pocket• to thi, ]) Jlnrtrueut Ill orolcr that th•y 
migl1t 1 &Te lha! 1,r1vilege. 1·or \\L.1,1.t ol,e ba,o onr 
ctlizenw bt.·en pt\yiug, )Par 11ft1.:r yrar, 1btir nunual 
wnter ln, 1 For" loat elae di,! lbey la•i )•·nr poy iuto 
the ha.n,1 of lbi Ueparimtnt the tnrse •um of $Gli,-
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5l'J.60> Surely it wt.• for tbe aolo parpo,,e I.bat this 
graciou• elo1Dent u11ght he aupplie,1 to them in the 
groatest abundADoe: In quanlily rully a,1.,.1u•t• tn 
mNt not only tho legitimate r"'luiremtnl.l of n�cta­
"'"Y or ration.! o•e, but alao the largest de=d• or 
luxury an,I rcllnenwot. Such II tho •nppOl<ed object 
or the auuut.l water tax; but 11raclically IL bas 00111, 
to ioclu,lo both tho me,.na an,) I.he vldoua prh1Jegc 
or wa,,ting one• own 1·roperty. 

"'lhntlh<"ro aboul,I bc•om� "n•leoot due to igoor­
auce ancl wont or n j•1tl anu prnpu cowprthens1on ol 
tho sobJffl i•, or coo,.., nna,uldable. but wbat•nr 
lbtt caUKe or no.tare of the-.,.�, it baa uow a.tw;Omfl,1 
proportion• that are too great arul too •eriou to pu•• 
longer 11111,oliced. lt is tho iuhution or the &uni 
the cowing yt.1ar to 1u..f1tute nat'!&l'Urffl more tborougla 
thnn hM'I lulherto \,, u employ•d for tbea11ppre .. 1ou 
Of tbiff IH OcllutJ.e f\1111 Vt.1ry OXpNHU \'O l'f\�tO. 1' 

Jon.• O. O<,u&.�, 1 ll'rk of tb, Water Cowmi,sion, no 
or TNy, �. Y,, In h� report for lN,.;, '"la: "In o•ir 
ln.t reporL the qnf!Khon of W&Hto 1fR8 rttftrrt-tl lo at 
aorue leo11th, as o 11111tter of individual nu,! pcrsonnl 
('()QOCrn to oar citit.t os. 

".\o app.,al ....,. .. tao made to tbun on that groun,l 
to use per,,unal ex•rtiuos in �111•1 ressm111 .. tlJ<te. 

"We nrc to-day """l'I water at the rott- of !Oil g,llou" 

I'' r <li•DI r .. r .,·et) ma.u, woman and cbil,l 11ithio ti,, 
limits or tbt.!i low M nac.e di..,tric-l. 'Ihla •� twice rnott: 
thao i• neceooary for 1mrpo•ca or utility, comfort ur 
boallh; lmt what i1 wone, it i1 very near the c.n)'aehy 
or our pr-nt pom1,lng fariliu, .. to 6UJ•ply, lt w .. n, 
practicall7 tbat tbu l>•partment I• pot to tbc e11><n•e 
or pumping o,•er till< 11,illion gallon• dnily, 111htn ttm u 
wlllion •hvuld b.· aw11l1 Hnffici, at ror rJl our \\filltl. 

• • • • • • • • • 

"In abort, in ... batnu ligl,t the qo.,tJoo is con• 
••derccl, th•ro oeem1 to be nothing •o clcar, nothing 
ou obviou1, ootbiog tbnt w,,ul<I rompltt•ly t'OVCr Iba 
whole gruond. aa to enlarge the •uf•ply l,y checldog
tbo waate, and the more ao wbtn It i, rooaldered that 
tlatdnny ttMMc u o,ily a""'1.rr fttmrl" fvr rf.dur mg UJ"'''"· •

Cbief-Enrineer Bearmann, or th" Troy, N. Y., 
Water Works, in bis report ending March, 
1885, lays; 

"'1 hia alannmg lncrea,;a m the c.:,n1uru1tlon l>f 

waler ca,, Le allributoble to Int< oo <'llu10, aod that 
I• waste, •ilrol noel unnec,u,.ry .... utc. Its imt-ort­
JUlCO io rrgar.J lo inrrrru,ed annu11l eo1t or the puml'· 
ing $8\·ire, and to tb� incre ... •d pumping caper1t7 
c,f the iua<-binel')', NU,not be o«r-est,amtod, ao,I tbe 
s!Ulle que•tion U111� hu 1•r<!11mted itself to every lorgt1 
city in tho country, viz., !low c.nn th• waAte ho 
rod need? 

"Th..ro are throe t•rincipal methoda of eontroll1ng 
or preventing thi• wu,,te. 11011•0 to hon•• ln•ptrtiou, 
the applic11linn of watrr we tou to 1111 "rvlc. pipo, 
and tho u•e of ..... te cletecto,.. With t<'gl\rd to th• 
application of wat« meter,,, whoreTor lh•y can '"' 
Introduce,! at tho limo or the construction of the 
.,.c,rlui, tho �l reaolte , .. e obta1uod." 

Cmr:r-&Jion.o:a B&.Ull•1<1<, or Troy, �. , , 1n 
an eh1Lorate article on "Wa•te or \I atn." 10 hie 
report of IHs.j {longo 1011), aocl wortl,y <>f attention by 
e, ... ry nncoonoettecl with \\"1t r Work•, 1a,-•., awu1g 
other 1tatem•ol8: " I he COlll or the qter to the l'ity 
of Troy will be rtpresmta,1 1,y the mtrr 11 on th• in• 
,·estmeot, that ii'I, the 1nh.•r<18l on tbt I ntlre com;truc� 
tion to dnte; pins the cogt or fnro1ahlug the year'• 
aupply and tbe e:spenae or tho ma1ol< anee or the 
worn. While th• intro,lu,•tlon of 1n tors to •ny 
Kre&t esttol is Mh:Odt.'41 with ennsM rnl,to «a[H ntw, it. 
woul<I be a JIUUter or omnomyto mak lh r lntroclut• 
tion g•n•ral. Thu 6,000 met,n ,.oul 1 rost In I I; ce 
$lS0,04�t. the rnt.r, st on 'Whl<'h, •l t per c ut , I• 
,C,OINl, wbicb amount wuul,l re1•re&chl the ou l nr 
decTI'dlug tb• connm)'hon one-half, an,I 1ner<ul:ng 
the rtt,l'llOe twi<-"o. TI1ert, 111 ac:,m thlog more than a 
moocy valno to \\alt.·r. So wcin&y c rn '-lrte-11uint" 
it, ,alne in it& rt"IAtton (11 A �ily'a prow1ierll) If 
one million gall IUl are ,hUy ...... tecl the cost or that 
w-a..'ito Cft.n t,e •l�cr1111oed: hut if it aw be 111:i\�l to 
the I'll)' by 1\ rnrh1111 co•t, 11,., '"Jue nf the flO\ ing •ill 
he fonud only 10 lhc, h4ne>t1l t•(lnft rr1c,\ 1,y lhut u111lJ0D 
o( gall,,n1 ; "" .,,,,,, q/ on,t,r I, • ,n 1/w /,n,r I t:01,ffrTfll 

Supt. Coller, or 1he Tole.lo, Ohio, Water Worh, 
in his report ending Utccmber 31, 1885, eaya: 

·•:S,ntl)•ILree ,.,!,htl,.nnl meln• I, u tu11 �t 
uoriog the y•ar, m•kinl!' the total numl,u in .cnl<'<' 
nt t.he prfjlJeut &11111 ._r;o. .\ nm11btr nru or J,1rgu 
ca1,nr1ty, 1u.u) arH st l in 1uun11(artur11J(,( P8la.l1UMb• 
mtnl• au 1 in hu•mt:n I lockl!, where lari:e qnanhti,s 
of wal« r an:i ,laily o. naum,�1. The m0ttt t ffttt1ve 
,uguuwul yrt 1111gi,;t tetl ror the 1,re,t uh,,u 01 "·•'le ia 
"·bprc •·alt r rc:ut11 n.re collt l t•·•l Uy n.�:tunl we l urc­
ment. l 'liool,l tLertfore rte0mmeuu that the 11<thug 
of ffl<IOTI be tt>ull n ue,I." 

S£A·1ucTAnx l>ASIU, �XGt a, of the Toledo \\ ork111 

Rho uy• in h1s r port, l "'-H5 : '' J df!Blro to r..Wl ,·our 
attention to a au\� ct tbAt t. de&tinN) to <'IIU&e UIUth 
troc\.l<l tn the near fotorc, a• 11 ha• alrud) ,lone to a 
Jiruite<l cxt•nl th1• ycnr, nntudy, tb, prirnte 0"DH• 
a.hip or 1uetcrtt. .\ tuet .. r \,,come& unrt'ha.LI (rnw 
on• oooae or an,,tbtr, aod Ito u."' mtL•t, with Jn•tlce 
to the Works, he di.conilnacd &nd another 1ub­
stitntf'1l for it. J Lio rou111111er n lng �Lid rndtr, 
baYJnS p11rchuc1i 11Dd ptud for Same, refu.s� u n 
matter or roane, to p:,y for another, and the retuh ls 
that tbn ••me• 18 ro,..,..J elthor to furuhh a new 
melt: r or allo" tho, ol«l ou1.: to colllinne in UAr, 
wbkb i11 u a rnlc, • ,·f'ry open.she nlto1uahve. � 
gTeat dtal or trool,le or tb111 kind hu ariM.n from the 
u•e or tho --- met< r, which ha,, been a fnorlle 
with t-on,mmers fro1u lhL· time. it'! most prouunt•nt 
rh.ani�t,n�lh."8 L,,ame -gtotrally known, nam ly, il1 
unreli ,luhty. To keep " ll(!t or --- in running 
oriler, untler normal eircnm&ta.nC@11, would reqnfre a 
large force of 111co. ltl! win�• bet-ome locko I 1tpo11 

.., 
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the intr.1<l11ctio11 or the h:11>1t pos.-iblft 1111untity or uny to which th�y ba,e brcn 1ubjectcu on acc"Ount of 
foreign •ubst111w , ILD<l when in tbi• coul!tion it r<'- rnCh'l'M, bnt It w,11 not b� •eriou•ly 1<rgncd, tl1at if !he 
quire. three or fonr •m11rt l,JowB Crom a hAlllm<r to quantity or water in,lio.,t.d be adually u•ed, they 
&tart tbt, mR.Chine aga1n m 111otion, un,le.r a ,i.1,lrr tboalJ not pay for it. It M!em� bot right tbat the 
pre••nr• or 60 pouu,h to th• inch, althon�h the look- MO aotl distributi,,u or wnt<•r, with nil its bl.,...ingo, 
ioit ,1<>< • not JI••" ul the «m•nmer from rcceivin� all ,houl,I be suhjcrted to the orcll1111ry princi1>lcR or 
the wat•r rcqull'NI r,,r <•rdinnrJ ru;e. The n,m, ,ly, to rc1uity and <'CODOlll)"; no per,,oo wilt tb,·n L• elaafl(ed 
my nilo1l, eonsu� 10 the works h�re11fltr furni11Li.ng tor more than he conHUlltt'*, oor will a.ny be allowed 
nntl owning nil 11H"lers on<l fixing npou a jn<h,·1011• to nijo wnter Rt tbt• expon•e or their neigh hon," 
tuinimnm rate I' r yenr, snlllcitntly lATR• lo """'r the 
wear of 1he meter ,n the C1U1C oCtbe ••uall cononmel'I'. Xumber or wet,rs Xonmb<r, lb�O, 14-0. 
Jo case of tho LlT'J(e one,11 the incNtnJte«l renhl tuhl • .....,_. 
prov,•ntiou or rnte• woul<l 111•oernlly mnke tho pri1t·llce 

I City Eng'r Van Buren or Brooklyn N. Y., atates profit l\.lu. In :11owe Clb,eA, where tbt' rnt'lcrr1 ref1·rrrd J ' ' 

to hMo be,,n clwig•d an,I L \«n out nn,I Cro,roo oul, lo_ 
hia report of JM1'1i, r,,;ardiog _the inert1,e of

Htitut1•1t. the i:nrrPa111ed watt r nnt clur1ng a l)t"rl0t.l or tlaaly 
_
co���p11

_
on o� �ver four �1ilhon ga�l()n11 Ol'er 

•ix mun tbs more tbnn fllMllc<l 11,0 cost of tho lhijl . lb1• l enrl) rncreose " cllrnor,hMry and 
wttcr , CAnuot be aet·ouult•d for by tho incr4,3sc in popnln-. 

t1nn alone, but 1nNJ1• ,, i,;realer ..- to of ..-attr It i1 
!\nmberofmdtrstn servic.w, �,!l. (.,ro"n n1l t111· llifflenlt to C"beck recklt!-� wruile o! w-ate,r 11i1tboul

pirc, 1\1�. O;J m,,tor• •cl in the yenr; of th,oo �7
1 

rnet•rUJg privato house•. If peopl<' nre ma,le to pay
w•r• <",own. for wa,tetl wnter they would be more cRrel11l in its

January. 1��;, tntters in l<'nice. 3GL Crown and use an1l redn,.� tbtir con,omption." 
ELll pare, 2;.J. 

I Number or meters, .Jauuru-y 
Sec'y Geo. Rudge, or Youngstown, Ohio, Water ao1l Crown, l,361\. 

1, 18�0. 2,316. Gem 

Works, in h11 report March 31, 1885, saya: 
nThn more g1mf't,,l U"'I•' or rneter11 !Jas provc·tl htn­

ofirial, nnil i, m1111�) wl'll lnn·•letl. Hy mc&uro is 
the ODI) corrsct Jnanntr or selling 'W'JIIH. \\'ft llnd 
rnost pen1on� wher� wett.r"'I 1u,:1 attaC'l11 I ,h:llaati11ft�; 
it. c.ert,,lnl)· ml\kc11 tl.J.em rnoru c.nrL rut n .... to WRxle of 
w,,tE-r am,1 lf"ak11, an,1 t.bottc nru umoofi( tlrn j,lrea.to�l ,lif­
flcoltJH \\'•Ur\\ ,,rk", fl.'!, n. rule. b.u e lo cioottn,t w1tb. 
Tf w•�lo uf water i4 ptrmitt.ul, like rum,t. other tYih,, 
it. gro,\''4, a.nd 1t 1� only a (1nest1on of lime unlit 1t 
woo),1 l,e net"'P,..sary to enlarge our pumping cap11city, 
t.aring the c'tiz M r Jf wb&l 10 renlJy of DO b•neftt, l,e. 
tidM it Jctmcl• r«>u• the eflkieno) nf fire prot,,e.. 
t.ion .. 1' 

M.inchester, N. H., Water Works furnishes 
and 1ets one water meter free near the cellar 
wall. 

Nmnlwr of m, t,"' Noven1lH r, J8�tJ. 67:;, 
Nu111ber or (..'rown mettrA, March, 1887, 251. 

-

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

Supt. Parker, or B urlington, Vt., Water Works, 
in bis report for 1885, sars: 

"'1 b• w.,· of mf't..-r, u t.111·h yt.1&r 111oreru.ing nwon� 
lht, l>e1't mnnaJee«l nter tlrpartmt ntN in U.ii111 ruunt-ry, 
un,l opinion i� gaiotnl( groon1l th1,t the Mr,,t and 
mo•t cqnilahle way, or •• lling wultr i• obtJ1lned by 
ns� ·• 

Numher or meters, November, ll<llll, 230. 
Number ol' meters, Jnouary, 1�!17, 202. Orowo nod 

faupire, 13.'I 

Secretary Elwood, of Joliet, Ill., Water Works, 
uys in hie report for 1885: 

·-1� lienng that wftl r houltl L vaid for by tLe
,pnnhty n•e·I, Rnd the ,11nonnt tltltrmined by meM­
nr(•111('nt., th., ttuggt:-Linn u.nd rt'OOmrueoclaHou hi 
nrne,1 to pl�<'O metera at all ,er, ice•. al I• t whett 
bill ar U.00 �Du over I'' r annnm. The m•tn •YB· 
tem ln use by many eHHtero citi6a. and rapitlty gain .. 
in� in favor. i11 unqll�"itiouubl:; ,mperior to nny pion 
lo op�ratit"n. 'I be n..,,,, or roeten M(•f'ms an e,ucy aud 
prad1cal Folution or a d1fticolt7. By a<lvi•mg the 
f)o111mmcr !rum month to month, at the onbu·t, or the 
oontllUon or bi• meler, nn,l cautii>11ing ngnln•t waste, 
lho Jeman,l ..-111 shortly coo6oe ll�elrto th actnal 

11 Tl r haYt ln n 7:!me,lt n,'-·t dnring tl.10 yeAr, and 
they ha,e gheo ,:,..Al 11atl•rnctioo, anti I r.romm, ncl 
that 1< I lfl(& numher be set the comio11 aeMoo, al th• ""nt•."

oost or the Depurtruent, wh,,re we.slc iK KnMpectotl1 C'X-
aeliog 00 annual r< ot,u th,·refor to be paid ;0 ad- Supl, Hancock or the Springfield, Mass., Works,
,..oce, owlie,tnt to pay lottrest npnn the oo•t and in bis report for 1885, says:
wenr an<l tear, the rates tn be uovernetl l,y th� •<'Ille 

I 
"'fhe dally coru,nmptlnu or .. nt, r ha, I,. •o about 

or 1>ricruo •stabll•lu•il ror mekred wnt,r. In a fow in- throe million• of gnlion•, 1< qnnntil) sufficienl to givo 
aneu, psrtica have complained of iocrl'flS('d cl,ar"• • evtrJ iuh ahil.l\ut of lbe city sevcnlJ-nine galh,ns, or 

I 
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every conoumer one buo,lred and four gallous. At 
lout one-thir,J or thh Amount i• wMted. 

"If 110 iodivid11nl sbonld throw away one-third of hi• 
incom�. when u .. whole wu only Knftlcient for hifl 
nctual n�•. we •honltl look "I")" the not as ahno•t 
criminal. 'fhe city ne,·,1• all tho wAl•r the pre.eat 
wain cnn Cornish for it..! dorneotic, manu!actnriog and 
Hro pnrpo•Cl!- Now, to throw ""'"Y one third or tho 
amount ,lehverou look, to mo, M in the cru;e of the 
individual, I<> be eqnnlly wrong. If the city wa,; all 
m�teretl Ibo "'Ml& wonld h• reduce,! to 11 mmiwuru, 
but unlc•• •ometbing ui done lo reduce tb1s enor­
mous waste wo nrn&t not be Hnrprisecl to ti.u,I our flrfl 
protection very much iml'uired, nn,I n lnnd roll ru11de 
for I\ new rnuin from Ludlow." 

Nnmber of mele"', November, 18811. 2S5. 

--·----

Supt. Coggeshall of the New Bedford, Mass., 
Water Works, says in bis report for Jl<!<.'I: 

.. 'fbo toto.l OOOtoi1llllptlon RhowR An ine1:easeover lho 
l\gure• of la.st yenr of �O per cent. With lhe oxc•pl ion 
o( Deccmbe.r Ii.OU May, tb<'rC' hi Rliown nn incrcill-4L' 
over the corresponding month of last Heusou, of frum 
nine million gallons lo lfay to thirty-•oven million 
in At1gt1st. A geneul application or meters woultl 
nn•loubtedly check this growing troo\ilo, o.nd result 
in n considerable red net.ion of the dnily COD8utl1 plion "' 

Number of motel1' in n••. XQv,,mher, H!MI;, G7. 
Number of meters in nAP, Jnnu1try, lfi�i. 82 Croll o, 

43. 

The Trustees of the Water Works of Sandusky 
City, Ohio, in their report for 1885, say: 

b11 adopted !or lllr{lO eonsumert1 than the npplicnth,n 
of tho meter, •nrl whether the pu\olic arprove or rt•ject 
it, we shall retire from the position• we no"· o<·cnt•) 
,vi.th the conscientionR con,•idion tlat ·we l.it\\'O lakt:n 
a ,tep in the ri:.:bt direction, which, if pcrsiate.l in, 
will be found most eqnitahle for wnter takers aml 
most beneficial tn the Wnt�r Work.. Tbe aa« .. ,s of 
tile Water Works i• a palolic g11m; the r<.'Ckle•� run­
ning of the 1:nginei wttbont A.•lequ�le r,Hunoemlion 
is n pnl,lic los• for prl\·ato gnin." 

SUPT .• Tt·osos, or the Rame w·ork11, AAY"· nfter .. bOW• 
ing the intrea•e in receipts: ·• That th<• m<'ten, (whi<h 
oo•l nboul $1 000) have wore than paid for th�w­
s�lveR in inrreASe<l r .. ot, nr. 1n otht•r \\Or,IR, Lave eo,;t 
the Bonr.l nothing, and 11ro rend) for servire ftDOtber 
year, nnd will be for mnuy yo ir•, if properly c.m,<1 
for. fn fnol, not only hnvo the mct•l'II hc,n th, 
means of incrtnslng tbe revenue, but they hn,·e done 
11 great tlt,'1 to obtck the wn•le of water in 11enrly 
every C"M& where tlwy lun-e hef'n put in, Ooo1i1ntt1<'1'S 
bave accom1,li�be1I the ,mmo result• a• fonucrly v.-itb 
tift.y per cc-nt. or lhc water rorme1 ly nKe,l." 

Nmuber or meter..r.1 8t1p�owb�r. 1t1,.;, i,.O. 11 Crown 
ftDll l�anpirl', 

-··---

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

,. 'fh6 rec1·iptk for lh<' ftrl'it. l,n.lf or tl11- yt.ar �how11 
,ua increa,o of moro lhlill l\\e11ty-threo million 
gnlloos ovor tho fin;t ltnlf of 1Slll, wlul� the l&11t bnlf 
of lite year •how• I\ dccrerui• of Ql,ont oighlN-n 
m,lliou gnllons from tho ln•t bnlf of 1$81-. Thi• is due 
princ1p1>lly to the cut ling off !be "Mte of wnter on 
sen·iceff. meterf',1 <.luring tbi, year." 

"'·n,o reduction of the wosle of wat•r "1U1 wbnt 
few meter• we have been ablo to furnish hAS UN·n Number of mder•, No,·cnibor, ISSG, IH. 

oncl Empin•, 127. very �'Onllideral.>lc, 8!J our record or thA numher of 
ga.llons pnmped during the past yrar ohows. Tirnt 
we have auccecd("ll in reducing the wnsLc nnd inf'"n-n-.· 
i.ug lbe revenue nre fl\ds which bhould MIi lnr tho 
approbation or e,·ery citizen <le•irot1s of 1•romolln1t 
the iaterest of tbo City and tho •uccess (If the Wahr 
Works. It soetnR 1bnt honlly any ono coul,l be fonnd 
to object to lb,· me11,urement of an nrtirle that be""" 
engaged in pnrchnsiug. U a price ilol ngret,tl 11poo1 1t 
should be for r. gil'en q11nnlily, nnd t11•ilhor Ln) er 
nor seller, one wonltl supposc1 

cottl•l bant·�lly ob .. 
ject. 

"We nre r.waro tbal it i• ,•lsimo,l thnltbe mr•lerH arc 
not torrect. No •uJlioient proor ut· that r.ct ho9 lwen 
wade to onr knowledge, bnt WP nre Inclined to 1 ..... 
Hove lhnt the meter is di•Ukod becnuoe it i• lho 
lrtttliful, llttpl&, md tWprrJudtrtd trtlut" ef t/,,.. 9.,1nn­

l;lg r,J wt�, tu.td or WtJIJl.&I. Thu me.le rs we ha H1 
used have nil been toot.eel by tho mnkcrs, nod the 
populerity nn,l exloasivoly growinl! I\SO of lite Ormr11 

meters throughout the United Htntc8 nnd Onnn,1" 
fornisb sufllcient ovidonce of their rcllohi!ity. II' e 
are of the opinion tbtlt no holler or liuror 1nctbou can 

-----

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

1
• rllere are now in UNe io tl.JeC1ty thiny-one meter ...

o( daftt·rtnt m1tkt, the mnjorlty are the Crt:1tr11 meh·r111 

nnd Rre givin� gcoe..ral &.alh,fudion. Gre-nt iwpro,e­
m, nt bo.!i Ut!en mac.lo 1n tlto wRtM meter, and in mMy 
eili,.,, Ibey are n,pi<lly bdog introduced ns the only 
relial,le means of making eorrtct charges. I would 
recommeo,1 the porch""" of <Juite a 011mber, at l886t 
to pluC(l llwm on Rnpplying maouli,oturers, mol<>n1. 
•levatnr", etc. Tboy will lll•o n,n,\cr mneb assistance 
in detecting w811le, nnd will many limes rcpl\y their
C014l."

�nmber of wetet• in Us•'. Soventher, J&,6, 40. Cro'«D. 
ta. 

Supt. Miller of the Savannah, Geo., Water 
Works, in his report for 188 5, says : 

11 'l1be o.dopt:iuu or mete� as recomment.lrtl years 
ago, is becoming more nece.s� CTery recurring 
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) r to large nod in le(11ute con,nmeh. Qoite a 
d •ranty or mte.o aro char ed r r nncn!Alo <1uaolill'9, 
wb,cb 1( m .... ore I to rooa11men at IO 111ucb ptr 
1hou.,.n,l i;11lou• 1.-oul,I t,., much more llflli•factory." 

-------

l:iupt. L. H. Knapp of Bufl'alo, N. Y., Water 
Worko, eaye an hie report of 1885: 

0Tl.11 u.wonut ret"cht,l for 11wtert>d wntt•r, iucluc.Jrny: 
Uie thrte C't!Ilt IUHl llh ,-t nt rah.\ 1rr111 a llhl" o, u 
$.SJ.000. H 1be rcmain,ler or the watn ,.,., aoU al 
t•n <'1'Dlo I" r 1,000 gallon , win b wout.l be 011• or 
the lowei,l. r.lll'll for dotutHl1c l'11DKt1wthl, tht rev-emw 
or the D porh1:tut \\·oulcl Lt, f'J.30,000, or more than 
doul lo wbal wu recth od, obowing how iroJlort&nt it 
19 to mot r large rotu11m ro, and 1ire,unt ng unn<o­
.,..,.., WU t<'. M 

.Snm\,C'ruf !11 tf'.n in ll nu·t. �o"cml,rr. 1�"-f\ 1H. 
.!'itUDber of n:u:tcn in • r"1c('

1 
.lanua1y, p,...,7. JOO. 

c,.., n. I). 

Chief-Engineer Benzenberg or Milwaukee, Wis., 
Water Works in his report for 1885, aays: 

·· \'\'attr w113.t notu,ng flf'!W eouM Le Mlcl Ufl(D 
the snbjec l 11,e 11.'lel<'ll wute or •alet lit •till gorng 
uu l'he bop� for leg1•l•t1on I ,ot Wintrr failed to 
111,.tt·ri.'tli:t!', 11t11l tt:Hit'truw1, to the t111•tnlu.: of wn.tn 
la l• aris1:n. ti nJlJH lln that it lnr.:rr "n,tt• will Lt! 
fl<'Cn .. ary to secure a J•roptr 1upport in tlu.: C'l.1ec:kjug 
O(tbe ,awe. ){Ptl'f'R, bOW.\('11 llfU @DllUa&Jly hf.ins 
pluceJ "'hortt tlPc-tneJ h�t tu1,l oects .. ,u1 " 

Supt. W. G. Richards of Atlanta, Ga,, Water 
Worka, 1n h11 report for 18851 say:,: 

·•Tbt introlu ·t1ua t•f �at.tr 111et•n1., which, up to 
January I, 1,,0, nnml <r 1,39.!. l,u C<Tl111nl1 ,;aved 
monoy to all elassea of our elllztll·, a.• wltboul lbem 
lht!! nte of t&utioo mu l ba, t'I bec,n 1n«"J'1""3C 1 to ra.1:se 
u1out'y to p iY for nnother main pipf', 11uol111 r tu:l oJ 
pumping marh1oery, au N,l1ht10ual rt11( noir, thenN·· 
essa.ry daru au,1 s11 tion )'ipf', f'lt.. all (of which won1,I 
ha,-., cos, betwl'ttll one bon,trc I n.nll tbirtv 11n1I c n" 
lnu11lreJ on,I llflJ thoa•mul ,tollo,.. }' l1 �bow con 
du,ivdy llrnt lhe plnn l\tlO('led w , th• nr7 \,mil 
IIH thotl of tiH·uriut,; jw;L \\.'lrnl we now lutvt• nod nil 
lual hM e'<r 1,eeo prom11e,I t,y 1our 1 ,ty, namdy, 
• good wnt,r aupply for llre J•rol..c:tivu ,md aanlury
l•IHJ>OSCS. 1.u D tht- in,un.oce agent• ortt wt"II 
1111 u..-,1. \\bh.·L I tnke IUI soo,1 o,·hlfDCO t1( tU, tfflci• D• 
c·y of tbu Will< t· wor..k�. Anolb1 r �vi,lt 1wn or the r,f. 

f• I or the mckr< i, ,howu l,y tba monthly rtJl(lrh, f 

the CngLD�u l'or the m nth or :-.o,cmi...r, )"t, tb.­

1hy of{.(2l,li:l1 pll<>n•, on,1 u coo,mm1,lino of 1\1,l!�I 
pounds ol oonl. For th• 111 nth o( :O.o,eml>t'r, lt<SI, 
the J•Umpage ..,.. 4�.130.0Co gnllono, and tl,e coal 
eonaume1l wu 2.'iC,Uf.•) poun,h, sho.-juK n auni.ng in 
pmupt»::" ittlDt'O llH gt nn11.I 1nlro<.luction of nu lt:tK of 

:.!: HlS,�13 1(111lc,n1111 per du)·, a111I ot' coal JU,&7:J pumulH 
1�r 11:ly f"or m1,retbnn two roonlhsraat tli, amall or 
orig nal ad ol purnl'• IJav, 1,«n fnrntablng the wal<r 
for ,lometth<' u••1e and f1rt11. I tb1nk 1t hurJl.} ntrea. 
t1nry lo pro,ht1'l' nuy Curtlu r nrgnwu1L i11 (Mor of lbo 
ru, ter P\)"Nh'1u."1 

su"'I'. ". 0 Jh, 1UllD9 1,)10 si:c.M� in ht• r('JiOrt for 
Ibo year i,.si� "I ""nnot c106e 1b1, rq,c,rl 1r1thoul 
again mtuhonl.u11 tu� nr7 gratifying reanlts tbal 
hn,·o b�cn olil�Joed tbrr,11Eh the nn11i·, r•al u.se of 
met.er•. '11,o ""'te ha• been •lopped, thn l'WDP•se 
UJ111 l1tFn re-,lnecd to •ljl(]nt on�·tbirtl -.Ital it wa.a 
prior to lbelr i11trodactio11. the ron•nmJ hon c,r oo,ol 
ts a loo about oni,.tbtr,1 or wbal tl ...... we ore ew,1,le,I 
to 1in·e the tirnnln all tl11 1,rnsuru '1fnnkd or rt:­
quireil, "fl lum, been eonhlt•cJ to gt! the pumping 
tuad1inny m "l'lendiJ e<.�n,llllon_ •·e are carryin:.; a 
uniforan doma.tlc prt&&Urtl that i!it gi\ iog a&ll'-!ac&1on 
al th Ii, b, l •111u,1 .. an tho City anal an: ,r,lang all 
lbo pr«.olltUt r,,111irtul for tUc hy<lrt\UJ1c tl,,·,llon·1 tUc 
mt1. of inMnr1m1�,- l.uu1 l>N.•n r11dueed1 nn,l tho insnr ... 
nn� under wnt,•ra o.ro pit r\Rf'tl with tbc, uniform 
•lllc,uicy or lb� \\ ,,rlr.a. 'l laere are no ron,plt.inu or
i;rnu,1,ling, ure1•t the t�11!3r 1oonl1,ly growb rrom
tho1e wbc) hn.ve lo pa, !or u glect. or rorl'le&soc.to.S in 
lht> ebnpc ,,t t• hl11 wnt•r loitl, Wh11kY<•r meri� the
\Vater \Vork11 hllll i• ,loo 1,,, tlw mete-r flJ'Alt m and the 
Jl«lrd of Waltr t:ommiuioo.ro, &1<letl t.J b11 honor
the llaJor, who ,1i,played the ur1\'e to r"'lain, lh•ir
1101\""er..;al iulro,luchon, an,1 lherPby t-nv�l the Wat.er 
WorkR Crow t,• coming fL wnrk:' 

�umt,,r of rooters in ••"Ice, I"�;. 1.�l. 
:S a.mber of melt N 10 sen 1� S"o, etubcr. J�"'O, 1.7i�. 
.Xumlwr of l,'TO\\ n in aer, 1r,·. )(o.rcl1, l>i ;, :,c,. 

Supt. Chas. 1-:. Fowler of roughkeepue, N. Y .. 
in his report for 1885 says: 

••The loni,; Ct1 ul iu ut:il , x t rl' 1t1 t \ oM r t l,t.,t Wint, r
t•nt1R!'1I n Jlo\\ to pr1•,,cnt ftt, ,dut,e, ,rnd n11 huprt"ti.kio11 
tlrnt the ftllhilHr\' (."fllllliti1•U "Ill IWJ!fO\l •• tl1trrhy, 
1aa1ntruned tbu Row through ti� :,.urutnt'r W( ut.lu;. 
I hr u,0,1 ti 1h11<11t elf<>rb or lhe io•r>«tor fn,l,.t to 

11top 1t, f\!11 thfl ft1tnrtl4 1't ttt in gooJ ortltr, wJ n.11 
•Oun All he ldt lbe 1,re1111•e• tuc llow "unit! 1,6 
rcsnmeJ. TLe, only ff'11tNly 80t.·ru• to ho 1n lhei rn11iil 
iDCfi"Ue O( m !en,. The wor,t CUC� h11'fr.i h�e11 note.1
aod me-t ·ll b ,.. Leto pnl on, olhn1 ,..,,. nolnl
Int ru1ur,, MJll'lic .. lion. l.1ghty-<1gb1 melt n (d�bt,. 
Ken:u \\etrt. C,own a.n<l l.-uipire) Lau.i, ht In n<ldtd 
1l11r1og thP ytar.' 

rump.,ge ......_. 132,679,llOO i;alloot, an,1 the •ool con \'nmb<r of ID<lor• in 1tn ir< ,Jarn•an 
•uwoJ ,ma 675,000 ponnth, an avem�e 111,wp ,ge fler I Crown 8.llJ t:mplre, 143. 

' • 1i..,;, 183.
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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: 

u TU ere are now 111. n'ie 200 meters, an inoren8r 
of at. 'l'he revenue derived from t.hifl source wns 
$30,603, an increase of $1,120 over !orm�r y•nr. It i• 
the intention of this Department lo pince meters on 
all livery •table•, rcstaurMt.s, lnundrte,, mnnufoctur­
ing e•tnblisbmcnte where steam is used, RD<I on o.11 
other plRees where large quantities or waler is n•eu 
or wa�te. snspected. 1• 

-----· ---

Edward W. Cate, Esq., Pres. of Water Board, 
City of Newton, Mass., in the report for the 
year ending December 31, 1885, says: 

••'!'he esf.i\blished policy of the Department in 
encournging the use of meters meets with tho oon­
unru,.I npprorn.l of tho Bo11rtl, not only bec.1u�o. in the 
opinion of tbe Board, lb� Mio of wntcr by ml>!lllnre is 
the most e<p1itnbl� nn,t sntisfaetory method of ii• 
11isposnl, bnt 1>l•o for the renson tbnt meters nre 
in,·11lnoble in lhe proper nd111inislrnuon of the most 
important hrnnch of Wntu Works "'"nogement, 
the snppl'f''lsiou of W,ller WaRlt'. The Board bn.,·e been 
for some limeoons1dering tbe r111e•lion ol recommend. 
in� a more ge:noral nse of meters even tll.nn now 
exist.; and, while believing tbnt po'"ibly at the 
present time there mny not I>• a neeMsitJ for requir­
ing all serv:eeo suppl) ing bath-rooms to l>e metered, 

they feel that in lbe noor fnlnr• such a plo.n or on 
approximation to it, will bo deemed uspedl•nt." 

Number of meter,,, Jnnnnry, 11<�7. l,!l'J�. Crown 
l, llG. 

Secretary Sloan or Erie, Pa., Water Works, in 
bis report for 1885, says: 

•• Fifty.two metPrM nre in use, hting nine more 
th.an ltu�t year. Ei.eepL in one or t,"o i.ustance1t, every 
m•ler that hn� b,•en set h"8 8110 wn a �r,ot;er consump­
tion of water than ha• llron •u•Jl<'cletl. No eoosumer 
c:an justly complnin when a nwtor i• a1•plied lo his 
prmui.eca, A$ every failuN in the operatinn ti( lb<• s1uue 
must, from the

. natnn• of tbt.·ir cou,t:tructihD, 1,(' 1n hia 
fnvor." 

Nnml>t'r of meler11 in llRO .J,umttry, IS�G. 53. 
Numbt':r or nu:terti in mw .Jnnn ny, lk,i7, f,3. 

Supt. R. N. Elli9, of Jacksonville, Fla., in his 
report dated July, 1886, says: 

No new }lt•ter11 liM·d betn bought thiA y\·Ar, owing to 
the other lMge onUAye we hA,·e bat! to make, but wu 
need them badt.v, o.n,l another buntlrcd sbonlJ be 
procured•• soon"" possible. Wo now !Jave in use 
240 motors. The cost of meter service for repei,•, 
cleaning, testing nntl reading for the yenr wa• 
U7tl no, n very •mall amount, wb�n compared with 

the revenue dcrivetl from the tl�C of the rooters. 

Nnmb<•r of meter. lo n•e July, 1886, 210. All 
Crown mettra. 

Extracts from Thirty-one Water 
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OHARLES 8. BRUSH. Ohief-Enf(ineer and Superintendent of the Hackensack 

Water Oompony. Hoboilen. N. J .. 

ON THE USE OF V/ ATER 

lliC"l:t.'(s..1.cx \\'..ln& Coia.u•r. Rr.onoA,----rzn\, 
fNo. lo Kr;w,.111< ST •• Hooou,,. S. J., Felil'UAr) 23. 181<;. 

:\' lTIO:-OAL Mnt:a r.o,.-ru1v, 2.i� llroa.dRy, x·� rcirk. 
Gt:<T1.uu .. , In r, ply t.> your reqnut of the 18th ,n.i , I wouJ.l Inform , ou that Ibo pcpnlatlon or Ibo 

,h•lrict •lll'l'h•<l hy tlu• Cmupany, wbi.-b inclu,l,s llobokeu am,! Northern l\ew Jtr•ey, in the llurk•n•llrk 
\alltJ and ..,..terly to tho lh1<hon River, onnt.alnrd, ar.conhng to the c,·11Hu, or 18N, n J>0pnl•h0D or f,8,688 
people. l>aring the,. r JMti tbe operating exptn•08 of lhe Comrany aut0not0<l to 143.012.to, an,I the er .. •

reet:J}'l4 M1nouotP..I to..: I :H.H7t M J, tlJe r1'<'t iphJ o,·e.r e:Xllf·nse� amonntint,t to $�.!,ti62. l8. 'rbe (\oily couautup. 
ti o in gallon• b 3,6.iS OC. l,&,, meltre ore used. of,.bicb 1,32\1 "tro mode hy your Company. 

Youn reapectfnlly, 
CIL\ 'I. B. BRWm, Ohie!Eogina·•r nnd 811purioten1leut. 

IIAC:-XE?li�At..'K \\"ATFB CoMP.urr Rt:oRG.ANt?D>, lNo. IG Nr.w.as ST., llonol<JI,<, N. J., .l'ul>rwiry 21, 18K7. f 
NATtos" Man ColLf'AMY, 2S2 Droad1Ny, .\°tf" I• • C.1 • 

(},;., 111 ,,..., : The follnwiog tlatn i• t'urouihetl in r,•ply to yonr re.1ne1tof the 18th in1t. Tb, r. areM prcs<nt 
4:,Gt3 coru1nwtn from the ma.in• ur thia Cowp,my 11'S:l of theo,w ('uruuuue?"l are mcter�il. 1,32ft of thr11e meltr• 
were rn• le b) 7our Gom1kln7, an,I the l,:,J4nee (W:l) wore maJ, by H. I:. \fortb1111,-too. In order to aACertaul 
the eiroct nf nHa,•l11ng mell•ro ,,n pr�llllHOij \\hloh b11d burn �11pplfo1l for m�oy r••n with water oo the 
or I 0117 11,,oao lt4to Piao l •ilhont met .us), J3'1 boo1u r• I cw,! in H,hoken, noJ an, r a gr""\ ,lea! of 
p11bltc uppo,ili"n, wet..,rt ""'" atta h"'I to each of ti.en.. Th- pNIDI• • were 1,rlnri('<llly la� 
hn• m�ntM 1partrnPnt lhJU"IA!i, ttJ1loona, Anti 80JUO privnlt\ resitlt uces. 'l'be following table, tthowiog the e.ff't!ct. 
eacb •1a•rler for the l»t fifteen mnotha or roeterlog these J3� hou,es, ,l,·m,)nalrRtea mosl rooclnsiTely the 
or1g1MI ,...,,ition t,,k,o loJ tbj• l'omp ,ny, that thn alt 1thrnont or mden ..-u ,lttidtl<lly lo the ioter08t of tbe 
l!•�•t mnjority of U,o conouweni, ""well .. to the Wat,•r Comp�oy. 

ConsnruNI. l!,,u•• 11,1..,.. M, tt·t Rnl<M, D1tT�rence. 
�tn·. 1,  11'l4tol'rb. !, l"BiS 

� , .. r,•luced f�.lr.8.39 .:!,Oli 9'.! !�30.47
17":incr,nRtd l',H7. l l  1,1142. 73 3S5.32 

Foh. I to 'lay I, l!\�1,: 
f �1;1;6. ") H,090,11,S Lo!:a. l:.75.15 

03°• re.fuc1 1 $2 :��L 18 •1.133 2H $114.'l.BS 
3;•

0 
in r •eJ 1,421 ,7 :?.6111.611 1,185.53 

$3,Rll7.00 tl.013. 7H Gain, $�36.68 
)fa, I to \ng. I, lF•G: 

t,r,, ...... ,.,.,.1 �J. •• t:.-1.$� tl,t53.�, $�01.62 
41 °4' iDC'..Ti".MOd 1.ur.r.. 115 :!.7i0.17 1,208.2� ---- ----

Au,i. 1 to KoY. I, lb�t;: 
SJ, !II. '3 fl.:!'-"' n Gain, ,,oo.r.o 

67•, re•laC('J $.!, !Ml.to '1,117.111 $74.12!1 
,3• o 1D<t"'8ed 1,633 :lb 2.tU3.?"• I, 17!1.91 

-

$3,821.83 $1,21�1.4.5 <lain, t138. 02 
:SOY. l, 1, G to Ftb. l, ,,.,;, 

;i•: re1lnced $!, 7.;1. 72 $1,(Hl I» $�10.68 
'2� 0,i incrtatied 1.070.11 1,048.81 b78.70 

f.1.N?l.83 $.J.�'°\!t"r. Oain, S•:S.o:! 

In orler to """"rtaio tbeeft't'<·tottbe weter 1yatem in a ><rw ninau'T, 1!11 avt•rage,lwollinr:•were 0<•lected 
oo l'oion Hill, which contaioe,I about eight oceurnote to eeoh houae. Tb••• hon- were m•tne,I. If boo.a 



46 NATIONAL METER COMPANY. 

STATEMENT OF CHARLES B. BRUSH-CONTINUED. 

r11l4'• in el\Cb cMe bad been obnrged, the dJ\ily 11 mft per capita woo hi bnve beeu about 7ij gallons, <Uld lho 
following result won Id b11vo bt>Cn obhineil 

Hon•.,., 
101. 

Annual Revenue, 
$2,597.62. 

'rim followins have been the actual result..< : 

First six months, ,\Tint.er, Sl,OKl.3t 

Secmul '' Summer, 1,Gl7.2G 

'rhml .. \\'inler, 1,510.44 

Fonrth •' Summer, J,Su!l.01 

Firth .. .. Winl.\'r, ],38;;.17 

Sixth .. " Suoune.r, l,9bU.24 

Al Dan•o R�tos eMh house would l.uwe l\veraged $13.0ll per 1>nnum. 

At llct�r ltatea the aclnol return """ 

At rate of 1st six months, Winter, 

" •. u 2d Summer, 

.. .. .. 3d \\'inter, 

" " 1th .. " ijumwer, 

.. .. .. 5th .. Winter, 

.. .. .. 6th .. ::inmu1cr, 

Daily Drnrt, 
11�. 000 gal la. 

l :.l,tM)() 

18,!118 

18,000 

H,000 

10,(;50 

2�.000 

SG.6f; JM.'r Annnw 
�,4(j It 

Wh ,le ;em, 11 l.l2 

$7.!lll •• 

n.il H 

Wbol . r11,,$1� 

S7.r»� • 1 

10.25 " 

\\lhel 3 r ua, SJ"" 8'1 

.. 

Our experience indicate• that two.tbirJs or .. u consnmcn1 on the llou.c Rate Plan ply for one-Uiird 
10 ue water tb:\n th•'Y nl:le, nnl the remaining oao.thir1l of tho coo.....;11ou:re n.re carele�.i.. w1\.'itrfu.J, a.nt1 co.11.Hwne 
more water than double tbc ouUlbcr of their Ulore careful oeigb\,,,rs ,ave; heM�, l\lly form of Honse Kate 
'l't.x is 8 maoiCest inj llllli•• to lb� grent majority of con•umc•r@. 

When tbe revenue of the metH •yotem e<1nals the re\'C,one frow HnuSt· Hates, the conMnmplioo "1th 
meters is reduce,! nbont two-third� bdow the oon•aw1>tion which cxt .. ts wh,n llousc Uates nre cliargrrl. 

Thi• Oompnoy furoishe8 all meter• •.nn kt'<'()& I horn io repnir {exeepl in C01'8 of ruis11,� or frost) without 
eo�L to con'fnmer,i. 'l'biR i.K Jone b 1�\n;c, it is bi•lievetl to be just to tho consumers and econflmicol t-0 th., 
Oompnny. No NEW c.o,soMEll is accepted wilbont,. METE.11 &TT.c·n�n to bis sen·ice pip,,. 0DIJ one meter 18 
furni..bed by the Corupnny to each t•Jt. 

181i:l. 

1880. 

Coni,,tuuerli. 

2.�lti 

lt""prctfnlly s11lm1itte,l, 

CUM, U. BltUl>ll, Cbit·f-�:ogioecr nnd Sup�rinlcndenl. 

Averng-e tht1Ly cow,nmption. 

3,85(),UOG golloM, 

:l,!l6\l.�i7 191,S:18, le118-

l'er capita. 

136 gnllonB, 

M 

:S-o. of m•ttr<. 

76 

l,8l>8 
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HOW 00 YOU GOVERN WATER BILLS WHEN USING METERS? 

llilit qut11tlon ii on•n aatod, a.nd ... ofter It.I• ooluti,,o: 

Mnk, tl WIOIIUUW clutrgtt to SVY.RT 01�!1t"'\UB, PATULE ·� ADVJSn:. 

nha111 .u.r. ool<arxna th• oam• r•t� {'Er J,(1110 gallon• up to wlu11u11w AlllhUDI, all OV< r that •1nontily, 
rbargo M (l<r your m•ter oebe<lnlo. 

To illnstrnt• 

llmhonm aoonal cbarg•. t!I\.)', !10.011 tli<-. por 1.100 j:nll., giTe lll,1100 gallono 1�r year. 

12.11<1 .. " 41!,tk,0 

u r,OJNN) 

2:; c, nta I" r 1,CkMl i:nllon• �boulcl ltt1 the mimwum price tor Uint nrnouot of wnler. 

F.1&n1ine an•I rt:1,1:J met,"' quarterly. on t..4eGS ,x,�--n Ml:E.!I >l"'"THX.1'. 

..

)hny Do1•nrtull nts rharl(o yearly rrntal ot HI to rnJ;; nn .-o•t or 101 ters, J>Al nl,le in achanoo. 

w, stronglJ recommend that EVERY DEPARTMENT own a(l(J control all Mefllrs in 

service, and that ;, HOLD CONSUMERS RESPONSIBLE FOR DAMAGE OR NEGLIGENCE. 

cost"bF SETTING WATER METERS. 
Th llet r fr J>e<'tor (,I L. Wh,tn, y) "' the \\'•ltr \\'orka at Xt,.·ton, """··· �tntes: •·Tlie avemgc c,,,.t of 

oellin; ,00 f Inch O'"""' )l&1r.aa dunug t .. 1 oil month& ,r-u "-�cent.each, the t io(b ahout doulJ�, 1.76. 

l'1:onn£Nc�, J:. L, \\"ah r Worb charge for .. uir,i; a � inch or f·1Drb, �-,.;. 

\I e <lie lb ah<,,., reg:,rdiug tbt, aeUlng or tu l< "'• an,I wouJ.I u.1, m our ju,lgment, tbe rost orclln•rily 
wonhl ,,.., lrom $2.00 to �3.0o Cur th� 1malles1 •iz�. 



STATISTICS OF WA'fER WOUKS USI�O WATER )rETERS IN cmtPARTSO� WITH Tff0SE wnrcn DO �OT. IN EXPEXSES, RECEIPTS, AND 
DAILY CUNSm1P1'10�. FRml A...""<NUAL IlEl'ORTI:! OF 1$85 A.ND 1886. 

= 

TABLE No. 1 .  

New York . .........•..•...•.•. N. yJ J.206.2991181'0
Est. 

Phil!ldelphin .•..•••••••••..... Pen11. 947,000 lSl'.1 

f Boston ..••.•.•••••••••••.••.••• Mass.I 451,898 1886 

t 
Est. 

Buffalo .......•............ , ., .. N. �. !!'J5,000 1�85 

{ 
Dell\lit .......•....•...•....... Mich. 

St. Louis. . . . . . . . . ............... ::1Io 

{ 
Wa.shington . . . . . . . • . . . . . . . . .D. C-. 

Clev�Jond . ............••...... Ohio. 

J Milw
�

11t,ee... . . . . . . . . . . . . . ..... Wi•. 

1 Prond•nee . . . . • • . • . . . . . . . . . . . . Il. l. 

j Richmond .......... ...•.••....... V n. 

! llocbe,ler ...........•....•...... N. Y. 

{ 
Alleghenty City... . .........• }'snn. 

Lowell............ . ............ Ma••· 

j 'r�
le(lo... . . . . . .. • • . . . ..• Ohio. 

1 \\ orceRkr . . . . . . ............... Masi.. 

{ :::;:,d :· :: : :: :: ::: : :.:: ·: :·�;..::: 

lllO, 000 1880 
E•t. 

350,51!l 1885 

159, rn: l!iSO 
Est. 

210,000 ISSU 
Est. 

15H.500 1885 
Est. 

120,000 18,% 
J::st. 

1�.000 1885 
E,t. 

110,000 1885 

7S, GS2 18!!0 
Est. 

f,4,051 lll!'<i 

60,J:!7 1R80 
Est. 

08.383 181<:, 

11 R�l 188t 
Est. 

!17,577 1!!8S 

" 

997,0JO 

534,,900 

�70,94.G 

1}2,375 

10$,9:!5 

71,0ln 

9-1,GOO 

0$,4.78 

oV.31G 

41,481 

55,13!l 

:21 Jj]'; 

28,1\0-t 

Receipts in Dollars. 

_I 
2,!m,SG� 

1,455,673 
Receipts, - 353 Oti9 l 
Frontage Tax,_ Ol.�5� I 

iH,421 
913,205 

48 

ll00,3:!G 

H,5,fi.'15 

321,992 

240,027 

31!1,561 

!JS,032 

170,41G 

191,9:.5 

153,718 

50,170 

110,2(i."i 

16.�:ll 

111,8'\2 

1 3(¥},325 

1,�'\)1,2()-1 

fJ84, 727 

351,092 

250,830 

501,433 

�s.sr;o 

247,0J:j 

146,41li 

1'<3,5GO 

30,154 

120,099 

150,171 

106,592 

:3.5,172 

55,1:)2 

�2.9�7 

JO'J,000,000 

68,016,2!,0 

34,027, 700 t 
28,GOG 6,)7 f 

w•. 

5,421.14:� 

'85 
'80 
'!'ii 

27,317,341 I 

2G,OOO,OOO j 

'R5

417,:JJl I 'KG 

26.500,000 l 
17,050,694 j 1<,M9,:IM 

1R,OG2.J75

} 
,1,1ao,55o 11,rnn.010 

!l,!100, 122

} G,313,292 3.5t\2,830 

13,000,000

} 
3,liOl ,000 !J, 13V,000 

I 3,740,118 (, 
3.150,000 j 290, Wl 

4,7SO,Gl2
} 

I 

:?,000,000 2.730,612 

1A5 
!IG '85 
'813 
'AA 
·i;o 

'85 
'!16 "85 
'80 
'85 

'85 

'S6 
'85 

ll »�� t 
11,230 I 

304 
3,891 l 
,1,ci;2 I 

100 t
nq 

3G 

2,143 

3 
1,170 I 
1.098 l 

720 l 
o7t r 

7,136 l 
6,6: t' 

�l 
963 
827 

I 
1,603 f 1,421 

304 l :!79 f

6,005 

00 
308 
286 

i, 7:Jl f 
7,12U 

277 
1,;,1;5 f 
1,30-1 

41 

:J(H 

90 

127 

77 

166 

S5 

51\ 102 
8,22{) ( 
2,G7ti I 89 

23 
1:)8 

!!12 
67 

161 r,o 
'.J54 I 
1V2 j 7r; 

136 

61 

105 
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.: � : " � � ,,. .... � 

T:\RU:: Nn 2. ] ... .!! Ile<:e11>t• lu J>ollnrs . 
C, " 
.! � 

� -- .! " - i-
- ;;

;,. 

, ... ,. 

{ 
lJlnn•npolis. M1uu l(i0,(1()0 ]!'il�,1 J�:>oi.·, U,H61 kl u:, 

C'olmnlJu11. ........ Ohl, 51.tli l1oi'1.1, 2,j,,;J.? ,;;;,or.; 
t. r,.,, .. ni� •...• • •..•••• •••••• 1"c:t,n ;; >,tJOO ·--6 .. �G,s1; 7l,:ki3 

Pall IUver ............... •••• M11 ... u�,. Cl:!,. 3.>,;,3 1i;,-1;5 
{ 

Hl. l'nul ....................... Ml1111 12,,wo 1,, urn 1r.2 �00 

llarlford ....•• ··············· Cur111. 12.01;, .. 3'�6�7 1 J l�""'·' 

{ llamohnrg . .... , . . ............. I ... 30,'it,:? I ,0 .!t 9Gi i;, 1;,1 
J ..... 

M,,ucu,,ter . ........ .......... N'. II 12,()11 I '''"it, lj, II, I NO, 101 

{ 
fai& . . .. .... ................. l'u. 21.,a7 l�HO 17,3MG r.a.;;r,o 

Uwrcuei' ....•....•...••....... llt\U, :1!•.1.-.1 11�,&i:! ,a JU 

j \\'1lmington. ·········· .... ... fltl [,.).0(0 U,'l.li 9� ��:J 

( f,yon, ........... )(.,. :Ji,INNI Ill :;�, 110,w'I ........... 

{ Dn)(Ofl •• , •• .... ········· .Ol1in. �i).000 17,:1111 �ij 2H7 

.\tlara,11 . .•. .............. ... c:eo . ·.o.ono l"'"'ti Ji,1n,1 :13. l ><� 

{ 
L � :uitr .••• .... . ........ l'a 25_;.� 1"" ... ;; 12.190 ,� 600 

t,;.aJ1 JU,••• .. ,,., ..... . ....... llau. �,.ouo 21.ta2 17,7:tti 

{ 
FurL Wayne ... , .. , .. , ... ... Jn,I 26.�SO ll<KII 10,t�fj� 21.lkl 

P.•t. 
lulalU&ZoO . . ...•••••• ....... ll1cb lh.000 1"6 !'\ lilJ :1.r,:;1 

w 

.. I! 
p.; .! 
'Z l .. 0 

.!:
i. f 

1 
• 

i

1�.�;;1 

6·•.214 

21,616 

IH,6 � 

10;;,:111 

11a 2:.:� 

43,200 

t""'.2 .; 

ao,1�1 

m,1� 

!»ti.6t2 

•11.�11
7,HO!J

JU.:.!W 

:Ill 010 

2h,l�I 

IO,Gl\/ 

�)tf. 

I.Xl'EN�.ll:ld, Hl.<;l.l l"l Id, ANIJ 
Co:\Tl!'.it".t u. 

C 
.!! 
� . e " 
� .!l 
C .. 
8 C 

.!::• .!: 
"i 
-

;,o·.1.1.�.;., I 
u,0,,a:•j7 ( 
11, ooo, ooo I 

I, l 13i) 

7, 10><,hl•l 1
6.6•-0 MO I 

r.,10,ou; 1

4,4 1,:1:r., I 
I H2o,:,t�t \ 

".01:-,1so; I 
•• -t'•I "l'JO) -· ,, . 
1,307, 7!HJ 

t
1,2G:,!.Jt;t 

.s 
= 

[ �., " � � !; u C: 
.5 

j
.!

t,11( fl,�,; 

! 611,6<).j 

2.211'°',"'rn 

:1, ,;90, :111 

;j.,..,.,,�10!.I 

2,Slll,"":.!IJ 

,�.G:U 

1, :;',?,j, �!!:, 

41,tiO'J 

,; 
'!"IG
'hS 
'hH 
'h6 
·,s

'"iJ 
�G 

:o;.j 

·�j 
'1'.16 
·i;o 

..; 

ii 
.,lj 
,,;; 

'M 

.,..(.i 
,,;; 

'.")'.; 

'Nij 

·�;

i. .s .t.i :i ..;: ii. ::I ;:; ..
" .:: � ..." .... "
i ;:; .. 

f � r 
a i ... .. 
:;, .... :,; :, 

110 � 7:1 l7 11'.I Otl 

a 109 

:!.W>f
1.8'21 l �l 2,609 l,t;o3 

21"1 � 
9� l 1,3 ]t� :JG I 

2�, l�l 

I 171 
o;;; I 2.il 
'"'• I 

1;:1 ( H 
r,� I IOI 

7021 l'" 
� 6,-(1 i 272 of! 

I, ,1 
:?".!.\t H•t( 1U �9 

JOO !tt :IS 
l,7711 f 967 
J -&1 lt :11 

00 l�l 

1:1, 12 89 

10:1 9� 40 

'I 70 



STATISTIVS m· WATJm WORKS usr.:H, \\',\l'Eft \fl,;f'Jms r:-. CCJ\lJ'.\ltlSO\' W!Tll THOSE Wl!IC£I DO ;,.'OT. IN EXPE:S::sES. RECEIPT:,;, .\ND 
Il.\lf.Y ('l);,.'SC\fl'TJO:S fl:o,r ,�:,;{;_\!, ltF.l'ORTS OF JS,,..; ,\:SD JS-•' C<M1''C'tlt. 

TARf,F. So. 3. 

{ 
lhy Cily ............... ... .. 

T1tnut11n .....•..••......•. 

{ 
::�\::

s

:
n

��: .. : : :: : : :::: ... ••. 
j Snn,ln,ky ............. , .... . 

1Ps \u k•t. .. ............ . 

j .\n�n .. ta 

1 \ onktre 

{ 
Z, Unl\1118 ,, .. , , ,, ,, .. .. •, 

Sow llrnu01rlrk, ........ , 

j R'lnu . • ................... . 

1 B irhn gton ............. . 

{ 
Stn11ninn • ..... , 

Woon10 k• t 

:iO CITlf.S. 

l11�b 

s. J. 

s.' 

•\I 

It I 

82,000 

23,lij.l 

30,3:!9 

1r.. ro; 

2'l,1(�1 

�2.(00 

�·\ fJC I} 

l '1 fl(/0 

13,GOO 

11,GGl 

lll,0:.9 

.,.. 
--
0 

.... 

I •' 

.. 

J�")J 

.. 11.11· 

IG, ''-

11.:101 

:!.U.:,'i 

20,:!12 

l:?,Q .. HJ 

21,GII, 

17.5t!'; 

2S,030 

1:1,t.in 

10.�J�JJ 

\!1,:111 

10,471 

40,',7;1 

3, l:ltl 

, 1. ]{ll 

1·,.�11 

�0.3 Ill 

11,1 35 

1;,.0(3 

9.'i03 

2 :?ro.OG8 I 
67,,,8,o 1 

2.1�'}. ff}J I 
GI l ll If 

1,011,2�11 
2 2-fi ,1 � 

�.17 7,S�; t 
1,407.0INI \ 

:!.1"5.400 I 

1.5�1.ill,j 

Morn. 
;.J�,m,; 

Lt .... 
770,611.i 

1.os:,.11J1 i 1 1�1,.:io:; 

l,7'J:1,;11 l
67! i;,4 \ t,ICl,1137 

711) r.,1 
f 

lt'i,G.H 

17! ( 
15J f 
··�" , 
r,u11

UI 
1.00� { 

!It·� i 
tx t 
21\ 

!!.r,�v, 
¥ 400 I

()I) 
l,3Jr, [ 
l,1181 I 

3 

hi: 

00 
t!G! f 
!:I'.• 

3 
,�2r, l:1r..i I 

\llO t 
i2� i 

18S 

;; 
0 

ii 

,.r, 

l<I 

81 

!;I� 

JI 

1:l.1 

!I

In ar1·anglng the,.o lltbles, we havo grouped two cities together, and you will notice UHi cities having tho most meters, have 
the largest net receipts, und leas daily consumption. 

60 



NATIONAL METER COMPANY. 51 

OOMFA.FlISONS. 

The ln&L Annual Report. ror 18815, or Providence, R. I., sLaLcd, the gross nmounL 
rcce,vcd !or Waler was $813.661. Averuge dally consumpU n wa 

4 730,636 gallons. Melers, 6.648. Had Lhe following Cities 
received Lhe same proporLlon for Lhe,r daily con-

New Y<>rk, :oi. \. l'tuladelphia, l'a. . .Chloago, Ill. . •. Broo.•kl)ll. K. Y ..... Hoston, \{a..,'!I •••••llull:ilo, :S. Y ......l>clro1t, M ch. ht. l,0111,, ;\lo. Wt\.•hin11t"n, ll. c .ll1h,1111k , Wis. All"f!he111 Catr 1, ..Lou1ov1lle, .Ky !!ichrnop,l; Vn • ..troy,�- 'l .... . Minneaf>OI ., lhnn.�lll!hnl e. T•nn Hocb,.,.t�r. N. Y ••H.o.rrito1L11?1{, l1a. Wilmington, l>d ••. 
(.&neas\H, 1 n. f'oleilo, 0 ... };ric, Pa ...... •.••S&lem, Mait .... U.y Cit,r • .llirb. z.n ..... 11 •• o .....La.�Nlrt\ MAH11 •••\ugn IA. Cia.. J.yno, ll ......... . Home, 'X Y . ••• r,ewiAtun, )l1•, 
l'all lli•er, )h•• llaoch .. ter N II 
S.X.d111lty, 0 .. 
l'ittatl,hl, llns ... 
na,·t,\n, () . l'a wt udtt t. It

Amount now 
rtoc�ived in Hollar,,,

f2,2/JJ,!\tif. l,•:..'G. l&I 1,a:s:-1 l(h 
t,2;,7171.� l,r..t�.3:!2

411.t!l!J13.::<JS �).3!5 
11:..��5 i10,cm 
191,9,j,'jm,t;'iOII� G:I�
td.,4134 

1,115
if + 3G3 I ill, II� 6�,J7:l llS,4� I 18,60040,l'i'O63, 5r,u 17.'i!�21•.212 
�•. I�!ill.Ill 2�.0:111

t lO,,'.'i3!}12.967 30,�,o
127,175
,n.�Oj l'i,��
20,i.Hf :i.;,:!!16 
r.• 01, 

,;umplion, 1t would be 

Avem11e D�llyCoo•nm ptinn in (b,llonil. 

1wc��1.ooo 
ti.�.1HS. �oo
�1.,,1;,,;l2 t:1, 11 I, �703:!_:{t 1/1502�,,lOG.W7 
27, 317,3U 
2•,,900,000 :!I,, MO, 000tn Ot,2,ti5 IS,000,000!l.�1"2(l,3lO
u,001:,1:."2 
tl,000.0007,�.254 U,000.000 G,:ua,2�J-.!r.,11:I.OlJ .,'31,33�i.llli,15.5 3, 7111, l 2:l!!,67U,87.J..!,I '11. !130!!2'J3,0CG:I, l S(,, IOG2,:.!'.N),2tlS 2,177,605l,1tJ0,'>19I, 733,711J,71H,ll�I IK�. l3i 
l, t'i.!,6" 1,517. ::..i1,tt...';,7h0 
t,013.\137�.�u.:.!tcl 

:-.nmb•r nrl'ime.11 Mur, th•o Pro'"i(h nrc.
Wli�t 11,u l,to"' .\mount wonl<I !'om,
to rn o�uan. 

7 t :_!•,!} , 2(()4 nu.tao, 0.0;3,;;;.; 
�6i�.Pi1l 2, J II, 7r,1;�.o·i�.74.Hl,><"�.tla9 l,'i"il,02.ri1. fll3, !?�>O J,Of\0, 107#,f J, 2!,1"2 

r..ss. '":! 
4; r, h,�;!6·>•t 'tlk 
63r.:i ... it 
3'J, 2".!�120,171 33W.ht:i 
�·•.7•� 
2/lG G.7 '".t.• OJ.5 
in;::122H,�.1161ir�•.609 Jl 1.23" 
1r,o,:1t,:, 111,2:IH J2H,o(',O 
1111.01;I ll,,fll7!fl,!IG8 111,llf.R 
9i.2\:l!H,Oh"­

Hlll,l;tO15/1,f,tl'J

:', umber of Meleroin U,u. 

7:!:1572000061
0 
••• !; I 
6'.? 

D8 IM 3
r�1,1100
�in 

,_, 

7,1 
�.66!) 
,,,; !?4 6100:? 1110 

l'roT. C, 6-ts .lldera 
l'olal, is,22:! IC 

QUERY -Why do not all Water Works r,ceiw, tlte sam, pro rota amount for tlteir 

water as PROY/OENCE, R. I. and FALL RIYER, MASS.? 

ANSWER -Because PROYIOENCE, R. I. ltas 57 p,r cent., and FALL RIYER, MASS., 

67 per cent. of their taps metered. 



62 NATIONAL METER COMPANY. 

A GOOD INVESTMENT FOR WATER WORKS. 

$10,000 ,o,e,.( .. t ID "Cllo,nc" Mnus a year, Al 6 per MDI. 

ltep11il'11 011 same \Crom 1111 t11use1), 2 per oont.. 

.. ltt11 !rozt11 meten, 1 per otDI. 10000 

Wl(l.00 

ioo.oo 

Tu 1!8timatmg the Co, 1 or Repail'11 al !l l"'r «nL ptr annum •e ha,o H«'t<lod the amou�I Ill 

ltasl Coor tiru<01, a• ii will not I\JUount to l or 1 per <:c:nt. per aunum, \'-ee "'l'ablo vf Coal of 

ltopaiu," page 3-i.) 

'l'be •aving in a.�= or S,200,000 gallon,, or s,rn7 l(•lloo• n d«11, ot 2ii l'I•. 1,000 1!•11,,o•, 

4, 0011, 000 

5,33�.ooo 

8,000,000 

16.000,000 

II 11,233 

" H,GOS 

" 22, ,ar.

u t.4,93:l 

•• ;.0 

" I�

(I 10 .. 

.. r. .. 

$•011.00 

BOO.CO 

800.00 

l,INI.Ofl 

�20,000 1D\'e. ... ted 10 u('R.O\\'.\" MffEJl.l1 a year, at O ]\ff l't·Dt. l1'20n,t•I 

Repain on ,ame (from nil ,·au...,g), \! per cent. 11�1.1�1 

lt,s frozen mtt.>..., I per IXDI. f.'<IO.t•• 

'fbe saving in a,�,,. of 6,400,000 gnllou•, or 11,;.31 gnllona a ,/,,v, Al 2� ,·t•. l,000 1(1<lloue, �l,G00.00 

!\000,000 •• 2!,166 

.. 10,G61,0o0 .• �!t,211i 

16,000,000 u 4-4,1)32 

32,000,000 II 9,5,,-,,a 

$5(),0UU in,·eated ,n "Coow," Min-Eu a yeu, al 6 per ctnt. 

Jkpail'11 on nme (from all mu•es), 2 por ornt. 

.. " •- frozen mel<:l'll, I per ctnl. 

.. �o .. . .

•• tl> ..

H 10 U 

.. 6 ..

The saving in 1111tar nf 18,000,000 gallon•, or 4S,11:1; �..Uon• • ,My, at 2� ,·t•. 1,000 �alien•, 
u ::.0.000.000 " 56.1'5 • 1 20 " u 

.. 

tf 20.000.000 i4 U 73,010 O 1:. H 

40,000,000 

li0,000,000 .. 

" 112,330 

" 221,fiGO 

.. u JO " 

u {J II 

1,r.00.00 

1,600.00 

l,G00.00 

l ,G(I()_ tl() 

<-ll•JO.Ut1 

1.,,oom 

,.. 000.00 

l,000.00 

• l,00<!.IIIJ 

• ooo.ov 

1,000.00 

T 



NATIONAL METER COMPANY. 53 

TABLE ILLUSTRATING WHAT 10 PER CENT. OF DAILY CONSUMPTION 

AMOUNTS TO. lF SAVED. 

IT i� cstimu.tod tlmt the wa,lf\ge of most Wat.er Works amounts to at least :10 pPr 

1·1•111. or tho 111\ily cousu11111tion. A saving of IO per cent. of the daily consnm11tion 

would show: 

-- --
l•allT 10,t ot Amoun1. ot Amnuut or Whtrb t• 1.helWllkb 1& lhtl 1.�.i0oa110,u 

Oomump,a.a v..111 1,000 O.llona P.rllria7 IOleNelOD 1Ut..t,tfW1,0R 

lo 1att, hA. OonaurnpUnn. a.Day. 
.tnr a Y•r 

at 6 vc,r e.-nt. a.l.fi ll(>r�Dl. 

� ... York, I O'J 000, 000 111 oon.,1•1 t-;15 OU $10�.!l:!S � f.1.3r,,UtJ t,t,9i3, 12.'i 
1,,00.ou sn,,-:;o 6,C'.!0,113? 0,!116,2SO 

Pbiladelpbia. I',, , t�,!ltj,�liO n h�•J...;;'.!H 311.70 12'1,Mlo \ �,Ots.l,'121 :J,0'15,37» 
t;.,�1.411 :.!17.�1 1,u:1.011, 0 l!lO 7.'jO 

llrookly11, S. Y ,, 13, ll!.�O I SU !-7 :; �17.U5 �.!.�.!3, 1,3;0, � l 2.tr-.s.5;:;
HI 131.10 ltH 14r.. :l,i!O,f;i"S 4,111, 1:,o 

Hoston, �r .. , .. 3.!,311,S,',(J :l,�3"11'>-'i 6 JGl.70 r.:1.irio I !!l•:). bf,fl 1,175.f.011 
JO :l2UO IIS,t Inf 1,0<i;7,3J!! 2,951,0tNI 

llutfalo, :-;, Y,, -�,ti()i;,:i,j; 2,ktat,Gw ,', 113.t,O 1�t�;1 t !,Q/,!ll6 l.304,b7.'i 
JU 2Rr..Ol1 l, j;l'J,11,l2 2,607,2W 

llllwank<e, W10., 10.00�, 17G 1. oo,.?n li st).341 2'1.30'J ib'!,�H� 732,725 
to 160.l�J 6S,Glfi I 071.l,O/l,I 1 (65,,ljll 

lldroit, �hrh., !!7,lll 7,311 2. 7�ll. 1.u fl 136.5,5 41 1,1111) � 8,30,f�;,, 1,237.0tMI 
111 �7.tlU (11, r.•11 J,1-t61.:1:i2 2.(!12.IIU, 

SI. L nlo, Mo. :ir., 000, 1100 .!.fi o,ouu li J:ll.50 •·•.on, 7'rll .47.! 1,227.:M•• 
10 !.!I .l.OfJ �,. 1...-; ( l/>70 9tl 2,45',6'2ii 

w .. bington, lJ t•,, :M/,00,ooo 2,t\50,0110 ij 132.!iO 4H,:JH� f 780,012 1,200,0'itl 
Jtt �1r;.oo �l•l. 7�5 l .G?0.�1-t 2,418 1!6 

n ,eland, Ohio 17, 1:,0 G:ll I, 7'JS,OC) r, bj.75 :S:.!.758 6*5.LIGG St8 9·11 
Ill 179.50 G!i/tJG 1,0'J1.n.u 1.637,91•1 

lt1chroon,I, ,o , 11,00ti.l:!.! !l�\01:.? 6 19.50 JH,fl<,7 301,11(1 ol�l.117/; 
lU !�.00 SG,135 W-1.232 003 376 

n,)l'hctltr, s. '. 11,:43,'!'.12 t,.."J.t..:t.!� r, :11.10 ll,G70 19-J,,31 2"9 2"dl 
Ill li3.60 23, I lfl B�5.1f.0 r,78,r;t"l 

\llcgbcnyCity, I'". 13,00(ltNNI 1,300,0>•1 r. 6li IN) 2:1,7i5 3!l5.416 r,(13 l �� 
)ti lllll LN'J 4,,460 ;!io.�.cl l,186..2t.a) 

Lowell, )!tttl<., s,r,.,1,001• 3W,IUO " 17.SO a.mf 10s, :!h-1 162. t2'>.. 

Ill M.Gtt 1� !I'll 21il.068 S2I.81',0 
'folclo, Ohio., 3,7'0.H> 37!,0H r. .�_;1) 7 �25} 130,4'.!'i lM,r.311 

Ill 37..611 1:;,,..1;1 2'i0 "'-.. .0 3i,1.r.:; 
S1\Vann1lb, On.., 1,739,C.12 ol73,9t11 r. �:J.G�• u ;;w � 16:l,7HI 2-f�'i,P.il 

10 l7 31; 1•,.r.;;3 321.r,02 49!,S2r. 

From Rl'port.� of 1:13 Water Work& on their daily wa ,te, the &Yerage was 33?rhr per 

renL of lheir 1lru.ly ronsumption. Six roporte<l wasll\ge vory large. 

\roorcling to Chief-Engineer \Vm. Ludlow, 67 per cent, of the water supply is uso<l, 
while 1:1 per cent. is wasted. 
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TABLE SHOWING THE WATER RATES PER LOOO GALLONS lN THE 

FOLLOWING PLACES WHERE METERS ARE USED: 

i\I.u:NT.. 

Bangor ...... ........ ..... . 
Porllsncl ....... ................ ... . 

•• Minimum anntllll oborge, $10. 
N xw H.&>0'81ttlt&. 

l!A11cbester. . . .. .................... . 
Minimum ruu1usl cbargo $16. 

Nashull ........................ .... . 
V£ill10ST. 

St. Albon's...... . ............•..•... 
Burlington •......... •....... , .......• 

M.4SIIJ.CJrtlSETI8. 

Amesbury ............. ........ .... .. 
Boston .•....................•..•• 
Clinton ..... ......................... . 

Cambrid11e ...................... .... . 
Fall River ........... ............... . 

Minimum annua1 obnrge, $10. 
Haverhill ............. ... ......... . 
Hingham .. ......................... . 
Lawrence ......... ..........••...... 

Minim11m annuol charge, $10. 
Lowell ........... .. .............. .. 

Min lmum snn uni cl1arge, $12. 
Lynn ............. .................. . 

Minhnuw nnnunl charge, $12. 
New Ded!orcl . .. • . . ............... .. 
N'orlbnmpton........ . ............ . 
Norlh Aclnws .. . . . . . . . .. . . . .. . .... .. 
Quincy .... ................... ..... .. 
Peabo<ly .... .... ............... ..... . 
PittsJicl<l . • . • • • . • . .................. . 
Solem ........................ , ....... . 
Springllelcl. . . . . . . . . . .. . . . ......... . 

" llinimumannu&lcharge,$8 &$10. 
Taunton ........... ....... .... ... . 

MinlmDDl annual charge, $10. 
Walthl1lll ............................. . 
Weo1lbcro ............................. . 
Worcester. 

Oo�"NWl'ICtTr. 

llriugoport ..... .................... . 
Hartford ....... ..................... . 
Meriden ............................ . 
New Brit1>in ..................... , ... . 
New Ua,·cu .......................... . 

New London ......................... . 
Norwich ....... .............. ...... . 
Sto1uugton . .. ............ ......... . 

Oon1,11. I 
llnon• Tlll'..A.1<0. 

30 Pr ovi(lonce. . . . . . . .. .......... ..... . 
20 to 40 Minimum annua l  ch1>rge, $10. 

Pawtucket .................... ..... .. 
Woon socket •..•.......... .•••........ 

20 Waterbury.. . . . • • • . • .. . • .. • .. . .. 

15 to 30 

10 lo 30

IZ to 50 

30 to 60 
20 

15 lo 60 
10 to 20 

30 

N.r;w Yorut. 
Albany . ... .......... ............. . 
.lmsterdllm. . . . . . . . • .. . • . • • .. .. ••.. 
Binghflmton. . . .. . . . . . . . . . • .. . . • • . •.• 
Brooklyn. . . ........ ..... ...... .. 
Buffalo . .. . ....... .. . ...... .. . 
Catskill ........................ .... .. 
Cortland and Uomer, ................ . 
Coming ........................ . 
Elmira ...... ........ .. ....... ..... . 
Flushing ................ .... ..... . 
Johnstown ........................... . 
Kingston .. . ............... ........ . 

15 lo;� 
�:;..�"::t:.·.·.:·.·.·.-.-.:·.".".' . .".'.'.·:::::::: 

20 to 25 Owego... . • • . .. . . • . .. . . • . . . .. .. .. 
Oneonta .......... ... ............. . 

15 Oneida . . . . . . . . .. �.... . ....... . 
Rochester ........... .. .... .. ..... . 

17 t to 20 Saratoga,. . . . • . . .. .. . . . . • . . 
Syrneuse... .... .. .. . .. .......... . 

1!
1 
:: � I Tro;:. ��

i

��� -��
nu

��-������·. �_1_1': 
10 to 15 Olica .................... ......... . 
121 to 30 •• Minimum nnnnal cbn=e $10. 

20 
·-o' 

Waverly ............. ... ........... . 
10 Waterford.. . . .. ................. . 

13t to 2� Wh1tehnll . 
10 to 20 

25 to 30 
50 

15 to 25 

Yonkers ......... ................... . 
Manufacturers •pecinl rates: 

Minimum annual charge, not 
loss than til.00 per <piarter. 
No C()nnoctions w1tbont meters 
sin ca December 3,1, 1885. 

N xw J1msn. 

Bridgeton ..................... , ..... .. 
Uaoken-1< • • .. .. . . . . • . • .. . ....... . 

20 to 30 all new consnwere mu.I 
7i to 30 hM·e a meter. 

10 to 25 Jersey City ....... ................... . 
10 Morristown ... ........ .. ........... . 

10 to 35 Newark ............ ................ .. 
20 to 30 I " llinimuw annual charge, $16. 
16 t-0 80 New Brunswiok . .................. .. 
io to 20 Trantop ............... ............. .. 

Qc,u_l,A. 
15 to :10 

G to 30 
30 

LO t.o SO 

6 t-0 •JO 
r. to 30 
G to 2.; 

10, 

3 
12 to 26 
20 to 50 
10 to 30 
!l to 4.5 

20 to 60 
26 
30 

JO t.o 30 
13! 
80 

20 to 50 
20 to 60 

6 to 13 
15 

6 to 2,, 

10 tn 20 
15 to 30 

20 
5 to 20 
6 to 20 

lG to !O 

20 
13 to 23 

2.l to 27 
33 
15 

12i to 60 
16 to 20 
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P:0.:""NYLVANU.. lo'WA, 

All•gheny Cit) .. 
!1100,ru\,urg .... .. 
C<>n•t.oh�k•n .. ...... . 
1'�n.11ton ••.• •• , • • • • • • • • • . • • •• • • . • •• 

}.rie . . . .. . .. . . .......... .. .. 
Franklin .. ... . ... . 
1111,,·lton .. .. • .. • ......... . 
LeLnnon ............. .... ....... . 
Al J,ille... . .......... ......... .. 
,1d,ee&pc>rt .... .................. .. 
l'blla,1 lpbla .. .... .. 
I '1ttaburg .. • • • .. • • • • • . • • 
ll1,n,lin11 . .. • • • .. • .. .......... . 

lle,.lan,l . ...... . 
Clnicinn11t1 . . . 
Oolumbua ... 

Ouro. 

M10hm1111 annual ch•r11e. $6. 
Dnyton . .... .. ... ........... .. . 
:,.;orwallt .. ... .. 
san,tn�k.) • . •. .•... •.. •.. 

" Minimum nu1111al chnr.ie, $�. 
'-pringfi•lol.... • •••••••••••••• 
'J'ol,do .................... .... ..... . 
\\ ooet<·r • • • • • • • • • • . • • •••••• , •••.••• 

l"UIAN•. 

Tn,lianapoh•...... .. ............... . 
'l\ rre IInn lo • . . . . . . • . . . ..........•. 
Ro11tb n.n,l. ................. . 

lHnuminS,Cton .... , ... ,.,. • ..... 
Cbi�o .. ... .... .. . 
Joli,t.......... ... •• • • 
J nrlu«>n v ill,•. . . . . . 

Minimum ,onual ,tharge. .. 5 

</nmcy 

lJ l("ttfO..o\ '."i, 

ll.ty City .............. . 
I>etroit ............................. . 
F.aflt Sagio�w... .. . . . . . . . . . . . . . . . . .. 
Flint... .. •• • .... ............ .. 
lorancl RApUs...... .. ... ........... . 
Kai 1llll\1.oo .......................... . 

l'ort Huron.. • • • • • • .. • • • ........... .. 

Kt'OOah& ,, , •• 
\111..-aukt!t! 
)la•li�n . .  , .. 

Ooai.. 

15 
10 to 35 

15 
16!to40 
r. t<> 10

60 
10 to 15 

Ci to 15 
S to 30 
4! lo 30 

s 

6 t.o 20 
!Oi to 21J 

6J to 13f 
9 

7 lo 20 

fl lo 10 
10 

G to 20 

10 to 40 
8 to %0 

16 

12 to ro 
11 

10 t.n 16 
S to 10 

IS to 80 
13 to 10 

15 10 ro 

G to 10 
10 

G to 12 
o to no

9j to 30 
10 

5 lo 20 

10 t,, I, 
lllo 20 
20 to GO 

Council Blolf...... • .. .......... . 
Cedar napi cla. .. . . . . . .. ............ . 
D,baqae ..... ..................... . 
0.-renport . ..... .. .. • ....... .. 
no� Moines......... .. .. • .. ..... . 
Ottnmwa ...••••••.•• 
Mru1catine ..... .... . ...... . ... . 
Sioux City ...... ................ .. 

M1�"'1t"<YrA. 

:'llinnec>polis ......... ...... .... .. 
Miniroum annual dulrgc, $10. 

Winonn... .. ... . ... . .. 
SI. Paa I... • • . •• • • • .. . ..... . 

\hJ<.SOtJlll, 

IJannil.Jal...... .. ........... .. 
Kan•1'-0it,r... .. ..... .... . 
Hpringlluld....... • ......... , • 
St I,oni• .............• . .. 

Abilena ........... . 
Alchiilln ... . . ........ ... .. 

OoW.MDO 

Pcovor C'ily .............. ..... .. 
Ounnhon ......................... . 

to large conllUJII � 

Nr.n.B.A.�JU .• 

Lincoln .......... ... .... .. 

<'.u.1,....a�,. 
Loll .\ngtles ............ ......... . 
O,,klnn,J........ . . . .... ........ . 
H•n t'l'llnciseo 
Yallego 

Wilmington ...•••. 

HAilin,, •rt• . . 
llftger•lown. . 

�nrC«lk ..... . 

�f l&YLA '-H. 

\'nrc.1su. 

ltlduu ,n,I .............. .......... . 

�OUTII CAROUNA. 

Charlotte... • • • .. • • • • .. • • .. • • ..... .. 
Wilmington .............. ......... . 

Sol'Tll CJ,CN IS.l. 

t 'ho.rl,•lnn ...... 

Or.oBOU. 

\tlnnta .. .. 

w·w c•c'\n14Uwt·N ru1u1t haw• a 
UJl'h•r, 

ONl,._ 
IG to 3ii 
I , lo JU 
30 tn t;O 
10 to 40 
tr. lo 20 
10 lo :10 
ar, to r.u 
13 to 10 

10 to 20 

8 
Ill lo 40 

20 to 50 
JO to :Ui 

2G 
126 to 311 

30 to GO 
20 

30 

10 

JO lo :!II 

30 
:io to 6-'i 
2:lj to �Ii 
Ill to -<I 

10 

s 
fl to 60 

�o to 40 
15 

30 lo 50 
10 to 20 

2.; to r.o 

17 
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�\t.AJ\,Ul&. 
Birmillglrnm.. . . . • • • •• •...... , .• , 
Montgotlltr,Y........ . , , •• , , • • . . , .• 

Lot'l&IA'-A, 
New Orltao• •••• 

'fau,. 
}'orL Worth .. . . . . .. .. .. .. . .. . • • . . , .. 
� Antonio ... ...... .. . ........ . 

At,Tt:'C'Xl' 

\fa)arill• .......... , .............. .. 
lSowport • • . . . .. . .. ••• • ••..•.••• 

n .lfioimUIU &OJ\031 Chilrge, �l.';. 
Owensboro .. . . . . . .. . . . . . . .... , . 

Ceola. 
6 to 40 

25 

15 to 80 

20 to 4r, 
25 to 60 

Lexington 
Louisville 

t'lattaooog,, . . . . 
Knoxville ... .... . 
lS.ahviUe ....... . 

Urantford •••.•• , 
C.AllAl _.\ 

15 to 311 Hamilton,. • , ••.. , • • •• •
10 Halifax . , .. ..... ... ....... . 

London . ......... . 
10 to 2ii Ht. Cotbnrine .... .. 

A rerog• Minimum Price for 1,000 Go/Ion$, in 163 plocu, 
" Maximum " " " 11 " 

Extremes, 2 f/2 cents to 100 cents. 

Ck'ute. 
171(0 25 
0 to 3G 

I, to 33 
10 to 30 
7 I<> 15 

12 to .o 
121 
30 

20 to 331 
11 

9.4 cents. 
28 

II 

'JHE l10LLOWING '!ABLE WILL SHOW HOW CITY WAH.R �AY Bh WASTED. 
Gallon, kn,l lounJnuU1• of 1;aUon. of water lbat will loo dasd,nrge,J per n>irauh ti r u,h Y�ra WI 01zed 

orallces l\L lh'1 lirn,ls RlRk,I. 

..... 
. 
·-·

211 

{0 

,., 

811 
1110 
1�'0 
HO 
lW 
li� 
2011 
2J.j 

......... 
... 
..... 
..... 

I G4 l :12 I IG I 

\:S !�('II, 

.. fl.Le �·trc of which p1n1 are madtt i• 1 .. 32.i or an it1d1 in difum lt•r No. 21, -.,irl• RJlU�c. 'firn fluc,1o;t <."Mn• 
bric needl� I• made of wire 1-tJUh of an inch In diArnt ltr -Sn. :!7, "ire g11ngn. A •lr11tm 1111 •izu nf II pin, 
mooing ooe ye&r with a bea,1 ..,r 235 retl, w,11 Jlo• 147, Ir;., i:u}<,uo, ,qu,lliuc I r,00 1«=11. al a lOlL• oonnt 
u1g at the rate or 10 ceutA p< r 1,000 gtllono of �H ii A al.ream Urn a11e of a camlmonet"dl•, run111u1:•l 11 e 
,a.me pr.:: .. are. a.nd (or cbt.t Mme ti.we, will w&tite 3,;,7tt.! gallon.!, a lo•• of t:3.t,i,'S. 

(frar• Tht S.,mlary f.09,,.,,.,. aHd Cl.,._.,r•ct1011 R .. rd, .t J,1n. 2'1/lt, 1887.) 

MEASURING WATER. 
WBY at tbeclo.e oflhe nineteentbc-ntury ,...ter ,boulil bau I,,:, n aol<I by gnru-•ork au,! ntry other nec­

csenry dom<0lic articlu b) iu,....ore, h onc uf the probleiua that •lnd,nt• nfpolill1'Jll tconomy "'II l'u,zl� U,un. 
1ehes qvcr A hundred y1•ara hence, if not 1100ner. It lo"" eviJN1lly wa•telol au,! oo man,f< lly nu,oonomi, 
cal lhat it i, a wans! tLnt lbe Lui.in- 1utn of the oounlry 1111 mil lo the i.wpoalt1eu. lli. litn1�n1*l'!!, tlrn 
City l:nginetr of )Jilwank••·, """'• l,All groope,I togethu .omc In It resting a.ud ln,trucllYe fact• In tL>< 
oonneclion, bu object be1DK to ahow the uxr,.yH• ol bi, ,,ty that thty a.re being"'" inJleJ In tho U>Atter or 
their wnl.r-•np1,l1. Not lh11t the Wat,·r Comm«••ont,. of h!il11a11koc a.re ,lth!x>rately or ,nl, ulionally 
allowing the people to IHl rubhed. i;o f•r 1111 "e know lb1) are bo11on11,1o 1U1d "ortby men, bnl ucvertbel�•· 
lhey allow tbo public rnouoy to be 1p<11t 10 1,ump11111 u11 annually it1lo tbtir ...,.cr,oir aLont 6,WO w111iun• 
of gal Iona more tba.n lb• conaumen or waler u .. , for &D,Y legitimate J•UrJ><;IIC or tlaan they ne&l, Ir tLoee who 
made any with this extrn q11a.ntit1 uf water paid th• 1,111•, it wool,I not be oo bild; bot tbty do not J>a.l' 
their share. 'I be careleu and wasteful u1er of water pn) 1 no mnr. than the cnn fol one, although there " 
lbreo or four limes "" muob coal and lobor paid for l,y tbo cily lo furni1b bi111 .. ,th water 1111 to •upply h11 
frugal ueighb .. r. It can,"' think, be ol\lllly &bown that tho annual anving in 01,erating ny,en .. s con•e­
qu.nt up< u lho applicati�n of m�lera to every scn1c, .pipe in )hl .. aakte woul,I t,e more than double th• 
intere,,t on tho co•l of tho mcltrll. n.,,,1,1 .. 1hla, ner,Y consumor woul,1 pay only for what he a ed aod not 
be tued for bi1 neigbLor'1 wGAtefulne•. 
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THE SUPPRESSION OF WATER WASTE. 

The (ollo"ing dat&. for which we aro tn,JcLt.e<l to Mr 8 ,muel ,r. Groy, City Engineer, WRA prepnrtd in 
r poo• to .,..rta,n mq,urlea 111aJe J,y a,, au,! will be fooo,t of •I" 1 mt�rat. It ..-rt.Alnll tnakes a good 
�ho1"ing for the mct..r sy,tern : 

I 

CIT\ � SGL\l.Etr" Ol'HCE, W \ IElt IIEP.\Il'I \JEX I', PilO\'ll>.l..'\CI:, R I., lf Ut<'H ,TB, 1Sq3. 

n,J,,wo,; t• 1J«r1, /lad:, ll,,,,umpl""' qf W1Ur, ,ic.,j r I�� I"'" ,ir ynm. 

U.I 4� 93 

4�.tl (;II S!'j 
r":" ...

u.:.: l\1 1Ni 

::,. H 4!1 !17 

,1 ll� fW'•lff nta 

�, JIJI ........ 

:0,07,:. from lh� Si,te�nlb Qunrlerly U, J>Orl of l'rovid,·nee, R. I., daluil ll�tmher 31, t ,�G. 

11,,pula1J1111 
li.1!:LUuati 
120,UOO. 

N11111bt.r of 
,1, 14'1'11 
i 13; 

No- (If fiC.clrvlrt'i! 
upeorit to dat..t. 

)J,6,j2 

Wah r Ue.N!J,t• 
for tb11 Ynu. 
-.123.0"'4. 1:7 

,\Yet'ICft 
t'vn tn K•I•. 

l,f.<.iol,SU. 

HAIi oa 
l)(!f l'AJlila. 

:m 

- .of 
'l'&lJII A.ti t4 rt 11

r,7 

X,11111 .. r ,f <Jr·o11·11 Jlt't,·r•, ,f,.!.!ti. 

• \torly bt>laoee from tbe booka of lhtt Water T� rJ: for indh i,lual ,,.. .. il is onl) •l'I' 01iwale. a the
auiount• rn, not enlncd until the h•II• are pnid, which'" more or le•• in tho followit1g yel\r. 'fbe totnl BlllD 
or the &b ,....,.. io ,er.,. nrarly ronott., hut fro1n lb!• awonnl n!,.o •boa Id hf' ,Jeducled 1<0me ebarge.o which 
,..,. J>•i,1 early 10 tA,3. 'I ho em(lloy6• or the lleter Depurtmtnt aro at timf!! calle,I DJovD to ,lo other .. �orlr 
than tbAI adunlly l"'rtainlflK to metu11, Lul lbe1 do not read the molerR. 

tTbontluAl na,aher or .. nicrt in u .. o-ml,c,r 3181 1'-S� ....... 10,a.;;, an,I the dil!',,.noe t..tw·een 
1n,:1m nu,I IU,!llll ohould La the number clooe,I, diaconnectNI, cte., 1nce th• n .. 1 aen1te wa• opcn .. t ,n lf>il; 
tbordor11, lhc .... tnal J�r l1f.DI, of �r,icea now 1>pen, 1nelered to December 3lot, l��a. is 51, ioswad nr 48.3 
per c.nL u aboYe. 

All of tho ahove &gureA inelutlo dale for 7fu ru1lu of pipe aupplie<I will, "at.er !)log oul�l,le or the city 
hruits, with the nee�li o of popa!&hon an'1 perotnle�e or ,treet.a in which pipe i11 laid, which include 
onl) the rity pro1•·r 
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THE BENEFITS OF THE METER SYSTEM 

AS :,,now� BY PHACTlOA r, RJ,;t-:iULTtl. 

l'ape,- read /,y Jofm (J. Kelley, P>·esille11/ National J!lel•i· Cb., of :-.'ein 1·ork, al tlw .111r111al ,lfrelinr; of 

American Water Wo,·ks k•Mc1"ation, held at <k>lumhus, OMo, .lfa,·ch 11, 1882. 

Ir would, perhaps, be more in keeping with the 
Jilnees of things if some one less interested !ban the 
writer in the article conwn,ing which most of this 
paper has reference lo, would present its cll>ime for 
the attention and consideration of the members of 
this con�ention. Without doubt., if some one of our 
able engineers would take thestan<l l propose to take, 
and discourse in learned and t�cl,nirol phrase& upon 
I.he beneJ\1$ of the meter system, bis opinion, at least 
among lhnt professional cluss whoee words carry with 
them so much authoritath·o weight, would bavu a 
deeper nnd more lasting effect. lt is characteristic, 
however, ot 1irofesiuoual wen of all cla .. es that. in 
m.aoy particnlnrs, they lack enthusiasm. 'l11ey grow 
so into the habit of weighing and measuring things
by set rules, nod of estimating possiblo resulls by
some cnrerully contri\·ed mathematical analysis, that
it may be snid they are rorely, if ever, drawn into "
warm advol'aey of tllly system or theory, but lboy
hn,·e o fashion of acco1ding lo everylhiog within l,beir
professional sphere a molL�ure of faiQt praise, just
enough to make its npplicability n doubtful question
to the J..,. learned world ont..ide their circle. True
enough, the odvoe11tes nnd indorsers of tl,e meter
system Bnd some of th•ir strongest favornble author.
ities among the engineering corps of this CU1d other
�'OUDlries, but, as a rule, those who hove the <liredion
and superintendency of vn•t nod important systems
of water supply in many of 01,r c1ties are rather in­
different when the claims of the meter, as a remedy 
for suJlpreSlling waste, nro advanced. They will tell
yon when you relate the experience of some city where 
the Bpplicatioo of meters b&s accomplished wonders, 
that it may be vezy true, lint it would never work wit.h
their populntion; or, that the <IA.mo condit.ions do not
p1ovail with them 1\8 may exist in the example cited.
One ll!ing they very carefully avoid,�and that is, any
extended argument upon \be Ru&jcct; they nre firm
belie,·ers io giving the people rul tbo waler tboy want,
and firmly, though erroneously, convinced Lhat •nch
a thing is impossilile where meters are generally ap­
plied. It mny be thst those gentlemen nre members 
of the old school, and so wedded to their idols that
nothiug Cl>ll break off tho nttnchmoot.. Like thl\t much
abused royal family of .Frnnoe, they never forget and 
never learn anything. It seems, though, that one 
plan of solving the great question of wnter supply
never lacks supporters, and that is the plan having 
for its object the aeq11jsition of new water IIOurcesand
an increl\Se of the supply. To give our engineering 
W1mt full cretlit, we n,ed not hesitat� to say thnt they

Me exceedingly libcml, nnd whunever nn opportunity 
occurs, do not fail to record their belief emphntic,tlly 
in favor of an unlimitocl supply of water, pru:tienlnrly 
it " proposition looking to tbnt end necesKitntes the 
accompaniment of o. libeml nppropriatioll. 

l3nt as thJs method or proYiding for the wants of 
the public is apt with much repetition to grow mo­
notonous, and as it has eJJOostjnvnrinbly rc,inltcd in 
foiling to be of any lasting benellt, we are compelled 
to look for othel' means of relief which u pn,ctieal ex­
periencG of severnl years undel' the most exncUng 
tests of every kind proves to be the only np)'Uunco 
which will remedy all waste, increase to tl!A folle•t 
e.xtent Ibo supply, reform I.he injustice nnd abuses 
which tax-payers have snft'erod by tnrift' rnles for 
years, equitably distribute and faitbfully collect the 
water revenue, aod put out of the range of prohabill­
lies everywhere the. expencUtnre of imruen�e sumt; of 
money to increase sources of supply wWcb, under 
proper mnnagcmcnt,are entirely comp,tcnt to render 
the service for wbicb tbcy were l'ODStructe.1 

To snlis(nctorily set before yon tho truth of this 
asaertion, iJ is only necc�su..ry for me lo give yon n)\ 
bri•fiy 1\8 possible the exp,'l'ience of those w bo IJn\"e 
the control of watu works in cities where the weter 
Ayf.te.ul has fltoven 11 comph,lt, succci-iit, nnt.l who�c 
ability nnd reputation entitlo their opinions lo fntl 
reaped and coofldcncc. It m11y b� •aid thnt in this 
respect experiences are 1io1hle t-0 differ, ,wd what way 
be good and effectual in oue lorality woul<l fnil in 
another; but the anlhoritic• nt band are so varied, 
snd ropresentso many diJfertnl pbuseso! the subject, 
that this argument, it advaneocl, will not hold gO<l<l. 
I shnll endeavor to show you wbnt tbc outhoritics 
think, what their e:xpcrience bos been rt·garding the 
use of lhe meter in cities which dopencl for lheir Rn)l­
ply upon a pumping system, upon a gra,itation sup­
ply, upon a combinntio11 of pnmping 11utl gr11>ilntion, 
where the sup1,Jy is oompnrntively m,·agre, where it 
is suJllcient for &11 present demand•. nod wl1erc a:,.,, 
it iH Mnple enough to last for all time, tllklllp: iolo 
consideration tbo incretLSe :or conRumpti<.,n wbieh a 
growing populntion will need from year to year. 

In the City of Brooklyn, where 1 rt•ide, and with 
whose interests I nm somewhat identified, the <1ues­
tion of watar snpply "ie a constantly recurring one. 
Whoo the thermowetor goes up lo 90 or down tozer,,. 
tho same old waler fnmine comcK along with touching 
regnlarity. ln nnticipation or the one due in a f6w 
months, and to proviclo against an enormous daily 
con311mplion, much larger tbnn It should be uod& 
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prop r r<'fltrictioo1, • pl•o ie being 1Uvc11ssed tn oz. look •I the•• t1lt.< o1,tt>in"'I in Pro\ltlence, whne the 
ptrnl a ,p1arkr of" million ,loll=.to llncl new wnlor mel�r ayokm hllB bc�n gunerlllly 11clopte<l. I will 
IIOlllC(11 aome•h re by d1gg1og well• or t,uying Ilk"", quote tbe e,o .:t word, ul tbe authority mentioned 
which Will give the dty a ,!ally inc1':Ue of only llve abo ... 
or ah. rnillion gllBons; wbilo at the ,ame time a con- H l'rovidt nn,, It. I., h.,1 one of tho lieJSt, lt uoL- the 
tract ia nbout to t.ft awn,lcd for coo,lrucllng a rww bt·•I, manul!otl W ulcr Dopurlment• in tbls or 1u:iy other 
pum1 Ing <nziue, tbe cost of •hith •111 be OHr$100,· rountry 1-lay. The C1t7 of Pro,i,l<-noe, wilh "pop-
000. Or course, tho n..- raga eiuzen who tak.a an nlation about ,,,ua1 co ll,hranbe, and wilb 8Sli more
inlere3l 1n ouch matter, 11 of the ol'lnlon that whrn ,e.-1ec ronn•,·1>ou11, 11111.,a 1,nt �.600,1100 gallon• per
Lhia moo,y is •J> ot all fean of noy r11rtber ltonl,h• tiny. ll llllea 2G !!"1100• per day for , ru;b iulmbihmt;
nbont tho mppl.rfog of wal r may l,t Lan,,be,I fr ,w 1l oonslllllea ,l•1l) for O&<b ••rn<a :137 gallon• it tie­
the pul,ho min� Uut tho lil•tory or other au,! ol,ler rives a reHnnn cf onr 2<i1,ooo for:!,(i00,10,giJJons;
cititi& who b&ve in lh1, respN·l gone u, er tliosru1\n ro"•l "hiltt ,1i1wankue gc,tB -:,l�l,566 for lO.ti03,b57 K•llons;
tbal we aro lravd1ng, proHa that our ,.ork nn,I \'IU<I Pro�t,ltnee ,!<rhea :i,'llU 1•er millio11 gallons, Mil"an­
eiJ'frHliture or m n•y 11 lmt a temporary •111e<1><nt, l<eo $!11. '!'be reuoo for I.bis ,n,t and important
a ,hort h<eJ makeshift, an,! ,.b.n tbe lulLI are all dlll, nnre in rHoll.ll i. 11mply ti,. ; l'ro•idtoce baJ
pru,l 11n,I the R«,ouut clo•••l in the hooks of our Crty in use when tl,i• �tetem•nt "as niudo up 3,203 welers,
Comptroller, when nll the a,ldllion•I woter procnrtd )lrlwaukco "aa <'0Dltnt "ilb 101.'
I• do,nnglbroagh oorcondalt, .,.c aha II have inn •ery lie conelnd<11 l•y calling .. ti. nltou to the greut wui.
abort time Ibo um trouble O>er again or 1'&1( r, at&tu that tbty bn,c auempted & r,wetlJ in

'fhu l'1t) of N•w York, or rnth, r lhoac In cbnr�c or hnn,lrcd• or enscs, not"ilbijlnnthnl! which the evil 
H, water works, th1nk that an exj*n,hture ol 11 \Oral """,. to be ,·011tl&lltl) 1ntTewni;. Mr. H,,..,uan i, 
miUioua Is oecen.,.ry to rom.,.Jy tho ,lerrt·ts an,1 ti n- n 11lently of Ibo Dj>illloll that •ncb an application or 
gers or a rrese11t 1n1ofth·1cut •npply. It ,.tin. to the lbe 11,cter •y•t,u, in Al1lwaukto u 1•ren1la tu l'rovi­
WlllCr lh•pnrtm, 11l of N,,w \ nrk, huw, vtr, tu tlale do·noo woultl roctify nil tlie evil• \llllrb tho former 
that ll,o&e al ih heu,11\r, ft1lly ulno lo th� importance orly, 111 !ht• rn•nagem,nt or it• Water Departm,nt, 
and a,hautage,i of the wet<r •)•tem. au.J a contlnu- se, m1 to be lal,orl11g oodn. 
ance 011 th, ir I""' ''r tho 11, t<rminnll6n now abo•o to Jt m•y nol be oat or pl""' rig lot hue to give the 
meter overy lmll,!11111 tl111t Ibo lllw p1·r111its lhtru tu, O!'iolun or a 1•rolllineot ollkial coonectctl ••th tbe 
,. ,11 ahow b•fore long rei,1111.110 fl\\otnhle lhat it will Wahr Departw, ntof Pro, idenc& at lo tba rxptr1eoce 
onrprbo •HD tboao who ha.,, betn thu warwe&t a,ho- of that city m 0<,t..bli.bi,,c 10 ,ruJ an adruini&­
cat,11 ortho werurnr.. trat1011 oHhc \\ ala Wort.•. Thi I< ntleman th1nka 

'lla t'(m¥lruotur1 nn<l HUpt•riol<·n,lent1 of water thlU tbe mett•r Hywlem iH an admirnl,le on«-, aucl tho 
worb 11D t many , nsinen• do not "l'Jitcciato tho fart l>ot v.ay or •111•1>1> ing "�ler. The rxptn•e of wain­
wbieb at&tlstica "'' fully henr out, that the "••te of tain1ng the nut.r bun, b of ti, l>otk i• a m rtl) 
"1tttr h, t,tn:.,t, Nl wl1tre the aupply i11 mn"l ahun,Lu1t, nomuiat ont· llo won la rt:t.-olllmt nil the 1ntl'\.,dnc· 
11nil 11ml l.ty for.fo" opon tho p,11pl1 ut l11.r11� lb& lion of the lllPlor •Y•lun in l\ll <·ities, bc<AU•o lhe 
kno•ledge that thue i"• IO to ,peak, uo 4 utl of '\\"nler watu 1npp1y is wore or h-M liwite,1 cnery•lu·r,,, 1'nt1 
1Y&1lal1l r, r use, I• �nlJ •till farther Nlumting lbem tbe IL..., of meltno i• th,· «nly way to check tho waale 
111 b ,l,lt• nt �xtri" 11g,111c�. 'hk• lb, 1 ·,t) M Mll,.·,rn- llntl keep the aupply w1lhin l'"'fl"' houn,h. lie 
k4 e,, for ()Xam1,lo. Tiu "at, r «•n111m1rtl tlu:rn i� thin lot the Uf.t1 ol' wettrl\ wnkcH the wuter (•bt n.per lo 
J•a.mped from Lake lhcl.og,-n into th n-w1n-oir11:up. cousu.meri,t, les!u.oing txtra,·&J!&l.l("C, while not n.fl"l:'Cl· 
plying the CIIJ. JI, r,,, ctrta nly, lhcn, ts uo oeeeuity ing tlie qUAJ1lrl) ne.tl"I for De«M1l1J r•ur1'°" lle 
or looluog for ntw 11onrn1 or anpply if l[ilwn11k1.1e conitu.lcrs lltt, met£·r i.)"li·w "" ttnt.ling to mA.k:e 11, 

1ho11l,l grow to loo tho mos I r,opnJ0110 dty on !'artb gre,1t ou,ing of luel, w1·nr nod Leur, ote., of pumpini; 
\\'b o lb pum110g maob1ntry WM crt>Cle!l it ,ru matliin, ry." The:,o an, the opinion• of F,lu11111d B. 
anpJ,o,,ed that oompl le l'rt1•�i"n bod bten ma,le 10 w .. 1on. £.,,., 1 nginter Ill charg,, ol tho \\'al•r \\'orb, 
lo•nr" n •uppl) lor Hl'J' r,1any years, yLI the mnoluu- on,I, cuming (row •ucll 1111 nulbnrit), thoy ..-Ill n•hnit 
l'l)' b uuw ina.claquate. owm1i to thfll 1wmen1ei con- of no •111e1:.tiou. 
a11mpt n . •  \ooord1ng to a talc report made by tbe It II problll,lo that Pro,ida<'<l luu, n,,arl) li,1100 
nry .,,.,pa hie Water Rogistrar o( that Cit), Mr. G. 11. mtl<r. 111 use to-day, an,! it ;. a lllllllt-r of reu,r,I that 
H<>u.1,mn, lhcrt1 i1' con•umt•cl au tt.\·eragt. 01 121 gnlh1os pnvato coo,;nmtra Are chnugmg from t•aying n:gnlar 
for ""ch I ""'n daily, for ,11ch •er,1ce 1,r�1 flllllons, rat,,. sud hRTlll� wettr. put in. A co11.1pnn1tlve t,,ble 
an,! th� total rouonmptfon 10.COO,trOO gallons a d�y. hhoWII that tblo clOM of oouaumera 1•y mo,·b 1- by 

Tho "'I erience ,,f Chicngo, Detroit 10,l other lu.e rooters than they t)jJ un,IM the ol,l )'Ian. 
dlki who hRw tho "'uue r .... mtie• for 11roeuriDR rm 'Jhi• e,·iden,u come11 from a city where tbu m•!cr 
1oexha11itible an1•t•ly will 1how eimil,u ,urn It&. .\, a.o I sy,te111 i• not now r�g,ir,Jo,1 Al An Ul'eriru<nt, but 
ari:amcnt again1t the tb<!Orf that a 1nftld�ot sop1,!7 •hero it has 1,r,Hcn in •1err 1rartla,Ja.r, a grand 
•• the only thing n•<e-ry 10 ooh;og tbo wattr 1,rot,. sneec,,a. I/ l'roviJ•nC<.", lw.tea I or o,l,,pting the plan 
leoo, thu•u rc,ults anti the evi,leuc-etht·y furnish wouhl It ha.., wouhl ,lo ... •orn, c1lie• aru Coull of ,loing,
11eem to he nnan,.,,. mble. �ow , n.. a counter argu- increa,,u it.• anr11Jy I>) l111iUing 01w nservoln aucl
m<ot 111 anpport ur the poelllon I hn•c taken. ltt ns con,lnlt,r, "oul<l ,.,,1, grand r-.01!1 ba,e l,eru ob-
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t,uw,d 1 Upon the principle or giving tho people all poorur cla& of society. l',mtucket i• ,ntill,•cl i.o 
tho wnter they wnnt, there wonlu have been no ,\ill!- 11 pince ru, ha nag one of the model Wuter DcpnrtmrnlA. 
oulty in getling nn abundant reserve to draw rrom. H IH>lioves, like l'ro,idence, that it hn• solvetl the 
Tho resourM is unlimited, for during n lonR contin- water-problem, aud will ban, no trouLlc in thnt regar,I 
11ed drought, n few yo,us nga, ther.1 wa, P""•ing by the for lbe fot11ro. Like Pro,iil�nee, 1t is keeping pace 
iulet to the pumping stntiou about llu,000,000 gallons with the S))irit of the nge in the ma.rch ,,f i1u1•ro,tru, nt, 
every twenty-four hoors. ln all respect. l'ro,•itlon,·o 1md is not blind to the fart• which incre•scJ intel­
•eemd to have adopteJ Ute ue,t mcthotl• 10 contloellng hgencu autl ad,anceJ &deuce muko •o p.1toot to rul. 
Hs Water DepMtment. The llxing of' U1e minimum l c.'UlnO� ,lo better, in concluding llu� ref,•rcoctt to 
,mon,u cburge uf UO "hen metuno nr.• •ot socnro� a 1'11wtncket, tban by quuU11g the fnllowonl! extn,ct 
oullicient re,·eoue for ruJ pnrpo•e•, nnJ pots ottt of frem tbe report of .llr. Edwin Darl11111, ila :o;u1,orin­
dunbL the po,,ibilty of auy ""'""'"'he ecomomy m the lendent of WlltcrWorks, of l'obn1nry I, 1882:" [luring 
n;e of wnter working unfav,,mbly (ownrd tl,u City. In the pMI year there ha,e Leon ntld,•il to lbo works :163 
leaving Pro.-i,lenoo I do not hesitate to bold it up, .o mole.-.., w•king tho totlll nuwbcr oo tho work• l,·122, 
far a.< its Wntor l>eP3rtweot i• oouc,rne<l, """ model t<howiug tunt we have more than 011&-half ol lhc •«· 
Lily, having, in tho word• ol our llilwnukeo lncnd, �ices meter,,!. Thu re•ult, Mum.-ed c,,nclnshrl) lb"t 
l\lready <JUOtetl, "Ollu of the lie•t, if not the bc.;I, it i• the mo,t Wl8o nnd j111licion• 1>l11n of furmshiug 
wan.aged \Vnter Depcutm1•nl:; iu Utld or llllY olher w�t£•r, not only to the town, but to the commrncr, 
country to-day." thereby reducing the w ..... to of w•ttr. An,J hero let 

The Oity of Pawtucket, n. 1., is lln exnonple of me ""Y thnt tho wasl<l of \\uler i. a ,cr.1 iwpurll\Ot 
the success or the weter Ryakm on n l:lWttlltr bt.:ale. f11clor io the ,vuttr Supply Pro1,h 111 of lnrge ciLie:& 
Pt\wLucket, has n popul,ltion or about. 30,UOO, &ud an nnd towni;. New York, ll.rookl)n ru1tl J3.)s1un ha, ·c, 
avemge daily consuni1,lion of about 1,2-,0.000 giulon•. tluring the pa•t •el\l<on, experi•nc1·tl great aox1e1, on 
It hasnbollt l,400 lll�tt.mdu URc. Like Pto\'idE>noe, it.a th.is p.lrticnlnr point, an1l l hl•lit•ve llie�e 1•lu.ce1-1 ht\Vc 
•ouree of supply rnny l>e •nit\ to bo unlimited. 'fhe now rulopt,rl tho t•lan of n,1ng ontlers lo " lnrge ex­
stomgo capacity of it• re•en-oir i• nbont 7:.!,oOO,OOU tent. 'fo illtu;tfllto: Tho t"ily ol Kewnrk bas 10,000 
gllJlon", and it has a riv,•r to llraw fro10. The Secro- son-ice• with lmt fow mete«; th<1 Cny of Providence
tary of the Board of Water O,,mrui••ionent, who bas ht1R olioul tbe some number of "n·i<:c• M<I ubont
tho experience of nearly " lif•Uwo Jn bi• .,fficial 5,000 meter,.. 'fhe Oity of N1•w1,rk u.•c• IU,100,000
position, thinks tho m•ter �y.tcm the ooly proper gnllous of Wllter per doy, while tho <.Myof Pro,�1lence
way to sell ll'lltur, 8llpOllLllly wher� tbere 1• more than uses !,U00,000 per •IAy. Tbo City of New .. rk receives
one faucet used; tbtnks It a benefit to Ibo City, Oll for watn il!I0,00(); Lbe Oity of Providence r,c.-ives
it i• a protect,on ag11inst th• waste of wakr, and for water $:!G0,0110. l'ro,i,Jcll(,u thoreby recci"iog
conseqnontly a grout help in increasing tbo ro,enue. $17i per million snlloos, while Newllrk receives only
l'uwtucl<eL bas atlopteJ tho anrue plan 118 l'ro,ide.nce $52 per mlllio11 grulun,. l'awtm·ket receh-e,, $1�li per
in compelling tbe payment of a thot! minioutll rate; million gullons; but 1t wu,\ be «membered that
being cowpulsory, it secures " revenue sufficient to the much greater pri,·• cbarge<I by Pro.-i,l•nce for
properly condoct the Deparbocul. FiKU?C!l wb.ich the metcrell wator shoultl he con•11l.r,,.1 when COW• 
books or the w,,ter Department of 1',,':lucketexbibit

I 

pari?g the receii,ts l'"r million gruloas mth lbe
would •eem to controvert one great obJoction made to receipt• per m1lhon GBllun, 111 l',,wtuckel. 
tbo motor ay.tem by those nnfavurnbl:y inclined "Still llnothor f,nlure in favor of meter• mn•t be 
towarJ it., thut i•, lbllt its applic>1tiou makes wuter allowctl, I think. vi,., LI.tut by the reKtriction• pro­
moro oxpen•ivo to the poorer classes or tho inhabit- dnMtl on the wn,te of water by lhe u•e of metero, 
unts.o! J,u·ge oil!... Tho records of l'awtucket pro,e the <lcmnod for •ewerag< ia le.,enetl, thereby ""' inll I\ 
thLs a fulloicy, and I presume if the booka of otbor largo oullny which noultl be doman,leJ of tho town. 
Jepartmeot• wheN meter. are largely need are t'Oll· If the wn�te of water in l'1>wtacket was In proportion 
salted tho Kame r01<nlu; will he fonntl, to Ibo wou,tc in Nuwnrk, we shoultl bo pumping 

A rneL•r in & tenement occuvied by tweho f,,milies, 4,U00,000 gallon• ,l,1lly; but under the pros,nt sy•· 
IUld in which there i, a •lore Md one ollico, showed tom tho nvorug" for the year hn.s been bnt 1,0GS,677 
that tbfl entire co,t of WAier durlog one yenr wru, ll"llons PH dl\y. 
:g;�.U. Omitting tboatorean<l office, tbb would leave "lo concl11,iou I wool,! ""Y, lhnt I belie,e tho plan 
au average water rate of only $4.1:lU for each Jrunily. rulopteJ hy Ibo W•ter Oob1111iaxil'ncrs, when th�y 
A meter in a tooenu,nt. occupit:d by fourtc(•n Ullllilics propoi,orl to J>MVid.,, WdQ'ttJ for lheir owu OOUtltUUIJrtt, 
cost tor ooe yea.r $5.S.ta; aver.ago w,t.er tax:, SJ.Hl. A was wi�e and JUdtc1ouM, and that other oitieli all{) 
met.er inn tenemont occo11it11l by •e,·en f•wilitls, lotnl towua mn well alford lo adopt the Aame plnn wbcro 
cost f<'r tho ye.o..r �:.!2.�6; n.vemgc tax, .sa. u;. A weter ex0t .. r.:ive W1Wte Jk, appl'l.l'(•nl." 
in n ll·Dt,JUtnt occupiotl by nine f&rniliei11 total CORL 'I1he cxperh·ucoor Fall Rh·i.:r and \l"orc<-· .. tn bllA bten 
$:!8.61; a,•6rnge t1>1<, $.1.10; nud so it runs iill lhrouc;h almost -,n,il&r, notl the opinions of tho,& 1 have given 
the list about iu tbnt proportion, being from llfltcn nhoveare nearly repe&ted by thfl Water Work• Snper­
to forty p,,r ce.ul. lo"' lb1\n faucet rntes. Tbe11e fignrt,, intl!n,fonll! o!tbe•e two cities. In Warce-ter Ute ju.Jg. 
woul<I seom to be an efl'oclulll reply to tho 11r8'1ment m,n� of the non-professional tr.�payer is nn record, 
tbnt the meter •yatem works unfavorably tow nrd tho and it is decidedly in favor of tb.e meter ay•tem. 
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<.;barles H, l'r,u, �sq, rrcsi<I nt ot the National l 1ro 
ln•nrtlJlce Co., an,l C.l•llayor o( the City 11peaka M 
folio" a : " I coul,1 not any llD) thing lont "hat "·onltl 
be fa,or hie to th11n of meten!, J know that I sue 
folly lilly per�• nt. by the sy�trm. I paid ,32 I\ ye11r 
at my resi<ltnco un,ler tho regnlnr r&te plan, ancl 1l 
coats ruc 110" $t,;. I 11m benrtil) in fovor of tho use 
of :metcn<, nnd I believe tl11\t hoth the City nntl tho 
consntnPr nre Ltue6r.cd by 11. The recklet!ll w,u;te of 
""t' r 11 ch• eke,!, 1tn,I, 011 tho wholr, the l,rne11t lo 
the City, to the t.npa,er nn,J to the rousu111f'1 i• 
mutual." 

Hc>er11l of tho l,a.Jlug mordu\DlA, nod tliu proprie­
tor of the 1•rinci1llll hot.,\ hold simlll\r , ic'Pi�. Mr. 
G,·nrga '1'11we1, ul lhn Lincoln !Ions , thu,1 expresses 
l,imsdf: "�ly opinion I• that the frtrni,hinR of wnt, r 
J,y meter i� tho fam t and most l!llti&foctory '\li'ay. 
Uud r llm ultl •Y teUJ of p11ying hy toritl, UIY \J11la 
wue double what lb , are now; m fact, tho exptu o 
l,e,·1m111 80 , uerons th11t I re,pa terl the Wat r llonrd 
to 1•111 in a mtter, be ansc I was &ati lleil that I w,., 
l,.;lng c!Jnrged t r a gr,mt dcal moro water than I wn, 
u,Jug \\ h,n tho mf'te1· "R3 l\tl 1�!11 ,I, the ,hlference 
was nppar nt at once. :So..- I think Ill) I illsnronbonl 
1$00 I\ )enr; forrn, rl) th,y ran oHr �:!IMJ I ,lo nut 
ret.tnct the u e of wnl• r 111 atrl\ "ay. �ly b, Ip 
and gnt61B hue nll thry rt111u1re; In fa t I do not 
force o.uy t•Co110111y in thnl n�v•·ct. Of C(llll'�(', my 
tlxture11 are nil arranged &o M to pre, nt nny wa;.le; 
\,nl I lu,rn ne,�r ki,111 11uy rir,lerM, uor ,ln 1 e1rn ltill 
any snl'<'nl,iou w!u,te,er O\ur th <'<>DH1111iptin11 of 
wl\lt•r. Nothing woul•I in,lunt1 rue to go IN1ck to the 
ol,I KY61etn." 

If time J*rwltled. ntul Jonr pntience \liM not nlrmdy 
exhRu,ull, I might contiuue for n 1111ll'b loni;cr limo in 

lillJ•\IOrt c,f tho 110�1tlC>n l hav1 taken; but the fort• I 
haYe ginn 1U1,l the evidtnce fomi�bfd ruuBt bo quilu 
1tK fonul111r lo nil of ynu M it IB to m�. It Khoulil 1,,, I\ 
matter of rq;n t thul \\ ntcr Works OOlcinl• tl'tl)'" line 
,lo not n1111ume A8 positive, rtupballc I\Dtl nnm1stak· 
11l>lttnn opinion tl)'Oll tliiR important <JUCFlion nK hnvo 
tbo�e whose ,lc,r• 1 ha,e <'itcd. 

It m1\y lie tlrnt in moht of our luge dtiell, "heTe 
the prol,h m of Wnttr Suppl) is torturing the minds 
of engiur,en, l\f.Hl •nperinte11cle111A, that, after mnny 
more millionK of tho p. ople's money hM lteen 
\\Ml ,I, tl1t re will Le a complcle awnken1ng to wl,at 
iH th� r, nl n 1111,11), 

l'<"rhaps a new i;cncratlon, seeing the uroro and 
"""rtcc-mtngs or this, " ,II look back "ith won,Jrr at ii, 
not bo\\�vcr, �1ll,011t ,lne prai•e for tho•i, 11bo, IIJll're­
clatlug tho Eltuntlon IIO far in ad.-anci; of their fello,.R, 
"''e prom1,t 11111I ,111,·itut in tl,eir trentm�nt of it, nod 
due co11<l mnntlon for thoso •ho, gropmg blindly in 
the ,lark, wore w11lfnlly nq:;llgent of tho 01•1>0rtnn1tio 
"Inch 11 �11mpl, t o:i1•• rH·nre bntl pro,;en so sn,·ctRS· 
fol. Ltl lhos of n• ,..ho l>C'lic,e in J•f'l'grtl!S and
,11llghltt1tntnt, wbn nrog11i11 the poltnt inlluenruor 
llt'Uuct 10 eHry ,lq,ulru, 111 where impro\'Eruc 11t is  
tho watcbwor,I, t.e gui,11'<1 in the a1lr11inlstrotion of our 
,Inti, s 1,y Mlll'h light JIM tho times givo ns. 

l'rom tho" who hue tl,11 111a11 1111cwPnl of W11ter 
\\ urks J •houl,l l,cRprnk nn hon,.,.1, rAD1li1l, fair con­
eiJtr11tlo11 of tho point• I hu,e enh1nillt1l, '£hfy nre 
\,nd 111111 imperfe,·t l,ut, tu 1ay noprofo'lllional wind, 
ronclusirn eaongl,, wlu n lortltled hy tb11 eviilrncfl ob­
trunable c,el),.-Jiere, that the ado1,1ton of the ruetcr 
�)'Hlem in nil ,·itieir un,1 tn\111• wn•t nltirn11tely comi> 
as the sole an.J Blml'lo BOlut.ion "' the nil itup(lrtant 
•1ucstion of \\ ntcr ::ia1 ply.

VV ATER. �ETER.S_ 

I T w:\\18 11. ;>;ASH, �l. E. 

hi a 1 ni,ions nrtido the" rikr 1lircclL'(I nllentlou lo otbtr ,lc•i;,'lls, sorue ,le, icu ""') •hll 1••1'51:,.s tlicir 
Ibo 011·!'h1mk,\l 1lillicullio11 which l111>u to l,e em·nuu- ] o" n peculiar deflcl", l'or lllbltlllre, o. I i•lon meter 
t nid in the ro11struct1on of n wnl< r 10etn, offc ru,1 a 111ust lune sowe Yl\lvu devil'<'. 'fbi" is iu bcrent in 
few Jiinls l\s to the btJBt tuodeof o,·crcowins thcu,, and 
lniPily 1<1.ittc<l. n geuernl priudple hy whif'I, Ille ,nine 
of a J�Tlce ma) Le te,,t, ,I 

In the prusuut article, he would tlrn\l ultenlion 
to lite appllellll<>n of th e l'rinc11•ll11 lo \It-II k11011n 
,l�1i,es \\bich optrnto npoa tht1 ,hsph�cwrnt 
pri1 1ciph� 

First, let us consi<ler whnt lll8Y I e call,,J. the lN· 
Hf.JIJl!>'T IIFFE<'I' or A 1)11;\'lCl:. In Rln,lying 1111:f .i,, ire 
It will he seen that, ia order f,,r it to aaccf'a,l 11t nil, 
certain C{lutini;•ncies, ari,,ing frou1 lhe nature of the 
,k11igu itaelf, m118t ho curefully KUar,led k!t"inst. 

!bough eullrely free trow the d fret& existin11 in

tho deaiga. hcrau,eo, \\tthout It, the laU<r ca11not 
w..rk. 

The Talve pcrr, rm1 only a fit•'<>ndory part in the 
oftlco of merurnrtlllent; it re<1uirt11 gr,-nt care 10 
lllakiug, and i• lisbla to get out or or,lt r ;  ht nee it 
&bould be con 1dered a defect. 

·rho rcciprocntion or tho l'iatona i11 another
1ltf cti,o feature ol this II igu, nod &pecial roo­
t m oncCR are ucce!ISl\1y • to orerco111e the tl1fflc11ltiev 
arising from this con,lilic.,n. 

On tho otbtr hand, pi ton 111�ters Are free from 
1l1·fcd1 lo which many rotarie, nro Kt1Ljcct. IL 
J� not folio.-, howcl'a, that Locau•o a de,ko iJ 
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defeotive it will be impoHsible lo make tho machine I The number of modificolions of the vnhe.gcariDg 
mensuro correcUy. is legion. Its pistons or plungcni ha,e Lten 1 lowl 

Assume that two perl!-Ons, h1ning identicruly the vertically, horizonl111ly, paro.llel, nt right nngleH to 
same conceptions, start lo practically work them cnch other, and ill many other rdutions. Yariou� 
out. The first, pos,;c-sed or a thorough knowledge means have uct:n adoi,ted lo control tho length of 
of mechanical principle�. may, by careful work- stroke and movement of the pi,ton-1,y ab11tling cle­
manship and attention to delnil�, so desigD and ,·ices, by crank movements, and by sudden chnngcs 
construct hiij machille 1111 to make it, in ti measure, of the valve. Its l'ihton• or J lungera ha'\'s been 
successful, e,•en though the device itself be defect.- made of wood, of metal, aud of '\'arious other snb­
ive. 'l'he other, from look of such knowledge, WJlY stances. 'Jbe) have been mnde hollow so na lo tloal 
fail to produce anyU,iog or value. This hM been the in the water. Tho vaJ,·es ha,·e Leen aetnated by 
history of some of the rolnry meter� whicl1 to-do.y aro rocking arws CIU'l'}'ing n wej1;ht, or by R sprin�; Ly 
meeting with a degree o! euccose. the action of tho iluid iloolf, nnd in vnrione other 

'fhe CSijcnlinl principle hAs been lriecl by many ways. One piston hita been ma,le to coulrol tho 
per11ons, \\ ho have constructed machilles to embody vnlve or anoilier. Attempts have been wndt• to pnck 
tbo itlea; but, owmg to imperfection of deeign the piston, or }'lunger, with hemp, leather, rubber, 
or work1DJ1nlihip, they hnve failed to give any sat-

I 
or other materials. Many other things have betn 

isftiction, until some person with the re,1uired tried, of which the public hne never hcnru; anti it 
knowlcuge ond experience baa, by a peculiar com- seems as if the ingtnuily of wan bod b.:en taxed 
bination of tho ports, by c11rcfnl adjustment nud to the ul.n.toKt lo perfect thiA principle. Yet i� bits 
exccllcnt workmanship succeeded in produc:iug a only one good fenturt1-n11JDely, th• tolRI nre11 of the 
working machine. piston is effective in driving, ,wd there i� no side 

No amount of skill can perfect a faulty deAign r,ressnre upon the piilton. Bnt it i� solely to this 
beyond a oerlaiu JlOint, for the essentinl defects of thH fol\ture that the piblon-meter owes ilK vnlno n- n 
tfovice cnnnot be eliminated. meusuring de'\'iC(I; for, wl111levn the cluwMilltss of 

The mu,t lbo.t can 1,e expected i• to "° modiCy design in the nuxiliary parts, there iK v�ry tiure to he 
lhe,u 1111 1o rednce, n,, far RR po11i.ible, their injurious power enough lo drive them. 
cffocts;and nfter n time tbe dcsign will hove been �o fil,r L<it us follow the nclion thron11h one cycle. We 
prrfected that uo iwprovcn1ent can be made without hnve n vision of n cylinder, bored perfectly trne, 
A radical chonge in the design itself. Hence it iR with n piston filling aecurnlely into it. Tho pii· 
important tbnt greitt judgment be used by a manu- ston storts Crom one end of the eylin,ler, the water 
facturer in selecting ,i device npon which he is to llowing in from l,cbinc,l nn1l driving it nhPnd. 
spend bis time and money. Thill is very benutiful so far, for the delivery 

Engh1eers and mnn,igers in charge of Water ""orkH 1,wounb to exal'lly tbu nrtn of Urn piHton wulLi­
now demand such perfection in a meter lbat a clesign, vlied by the tli•t .. nce it tnn erscs. llnl tliis can­
to be succeMsfnl. mu,t b,., almost, if not abRolutely, not go on fori.vt!r; our cylinder mnst l11we nn 
free from di8lnrbing elements; while, nt the MUDD end, no,l 1,0 mu,l lhn stroke or lhe piston. At 
time, they re11t1ire its price to be pfaced at such a low some point the 11iston runHl &lot,, and, if we 
Jignre M to place many good ti.signs 1,eyond the r�nc.h nrc, to r<'gister the number of its 11trokeA, It mnst 
or l'Ompetition. �top nlw11yK in tho 1<11mc pince. llere 11r1ses the 

Il needs almost o. SU1l,-ic11l operation to remove tlrst 1lilliculty, nnd it is met with 1, serits of 
from th,• mind of an inYentor an idtn unce ('Onc;eived. ,lcvice11 lo nccompli•h tho deMired result. Since 
It is the child of bis brnin, and 1,ecomed h1• pet. th� pixton mn•t come to a ,lend,Hto1>, it mn,t be 
He conceives n to,·e for it. Whalevcr be it.A f1mlts, brought to rest without injury lo the tlevice. 
ho hopes to overcome them. Otuel'II may see lh11t An a\Jutting piecu i", nt \Jest, only an apology 
the desir:n is not capable of accompliHhing the for 11 1,�r1ous clcfecl; 1wd let il be tnllde o{ whnl· 
result desired ; but be himaelf iR blintl, and cannot soever malPrial wo ruuy, il will not do to let the 
break away from his originlll conception. 'J:rne it piJ.ton �trike it henvil). f'onsequcnUy. we ron­
is that snob lenncity of purpo,o will, if intelligonl, not ha,·e a high speed of piston. If "" attempt 
develop thc.,design to its greateAl perfection, but if the to cushion with the llqnid itself, we enclangu the 
same energy bo cliroctetl upon tbe iwµronmenL of a accoracy or the wet.-r, by causing variation in the 
foully design, H bocomcs only n monument of folly. length of stroke. If we introdncP n crank to con-

The principle of reciprocating pistonR is among the trol the motion, we ham mtroduced another part to 
oldest of designs, nntl, in thu 01,i11iou of the writ�r. it wcnr out. 
has Leen developed to 1\bout tho highest atnle of per- In the opinion of the writer, the only proper 
fection or which it is cl\pa\Jle. way to control tho movement or the piston, ls by 

Jt is the one which wouhl Klriko tile ruind I\R 1,eing the ilow of the li11uiJ itself, which is the method 
mo,;L likely to ml\ke 11 ruensnring m1LOhine, nncl in ndopt�d in Kinglo piston meters. Again, hUr piston 
perfecting it the grentesL amount of time antl money hal'ing rcacbetl the �nd of iti; stroke, the flow uf 
have heen eitpencleu. llodiflcnUon� of tho �rinciple 

I 
tho �,1uid must be c�a�ged in direc�ion; aml for

runy 1.ie found with onr, two, lhrc1• or four 1i1atons or that mRtant the ilow, if 1t to be continuon�. must 
plungers. lln<l another pnssnge. 

1 
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J?ir,t. A vah·o ill necnlllllll"y to change the Bow 1,f the I In view of the diffioultiee of reciprocnling motions, 
li11uid; and this intr<"luees another 11erions difficulty. 

I 
1"'·enlon have struggled with tb11t of a conhnuou11 

It ls imp<lb!lible in this paper to discu�s the various motion, ns, for instnnce, that of rotntion. For illus­
nlve dnices; their nnmlier and variety •pnk louder tmtion, let uugru.n •IBrtwilb our cylin<ler and Jlialon. 
limn language of the 11ttempt. in this din'Ction, and I As before, let the piston begin its atrukfo, the water 
show that iDventors have long blroggled with Ibis flowing in hcbintlan,1 driving iLnhcnd Now, instead 
problem. of lht> eylinder being straisbt, Id it be !Hnt into the 

'wond. '£hero are two wayff by which n continuous form or nn Bnnulus, or rinl(. 'fben if tlu, motion of 
11.,, is 'l.ll'etl; first, by Increasing the numb.•r of the pi ton be continuou•, i t  will tinnily arrh·e at the 
the pi11tons, and, second, by almost instnntly revers· point from which it start�. and be ready to begin 
ID!' the \'ll,-e. :-a long as the me�r is not foraed, nnolhor revolution. 
both methoJs will be founcl praeti,•llble. But WE> overlook the fact that tl,e water muxt fiow 

Piston meterff munlly posscRs omple power to drive into a pnrt of the cylinder that mui;t be 8eparoted 
them, an,l will work without close tilling. unJe,,s lhe from tho part whenco the wale-r i�sne�. Ilence, there 
lll'Hign or the meter is ,cry clumsy. If ii he dCf!ired must be 11t I� •t two dhi�ions or the cylinder-the 
to increMe the stn&itivenesa of th� meter, the rexult piston forming one wnll of 11ep11rntion, nnd nn nhul­
m�y better be acoomplished l,y reducing the r88isl- ment fnnnin17 the othtr wall. When the pi,ton has 
nnce to the motion or tho p11rts than by n reRort lo p11R�e<l aronn,l to on nbutnwnt, thero mu•t be Rome 
tigl1t fitting. S10ce tbn>' aro meters in the matkd ttrrangewent hy wbkh it may l.,e nllowe<l to p111� tho 
1vhich do dep,•n,1 upon the 1nnking o! n tight fit, it is Rpot. 'l'bu..., our Rimj)le conception of the pi,ton 
prop<·r to wake a folw remarks upon the imbject. ue<'omea mueh complicated by nuxiliary partR. We 

'.!'be <JnC11lion is Mke<l: "Wt ru ,ke ft tight fit in hllve introduce,l t!.,_is ronce1•hon not for any valut of 
our motors and pumpR; why c= we not <lo it in a \ta owu, hut to ilh15trntn n lnrge clMH of rotary 01ders, 
meter, ud by the sawo mean,,,, nn<l to show what ia the office of lbs "abutment"

To wbit-h it iK anRwered: J,'irst, tighl-f!ltiug Is a spoken or so fre<Jnently in patents relating to such 
priwa11· requi�il-0 in a pump or po11itive motor, nnd m�ters. 
most bo 1ocnrc1l at all baznr,ls. Sooond, 11 motor is Oar e"•mple of such II clnss wns illu�tmted and d&­
al\\aye under n kind or snpervi@ion, anti It is some- el.'ribetl in II proviouM nrticle. A drum rotates within 
1,o,h'� bnsine88 to keep it in order. This i� not the a cylin,lor upc,n a spin,Ue; projecting points or arma 
c1111; with II meter. 'fhe moru water the meter will n{IOn the Ride of the ,!mm net 811 pi�tone, c.m�ing il 
pau without ri'gistering, the heller tho consumer lo rotat�. .\n abuh111•nt is fonneil either by 11 pro­
likes it; he will never gin, notice or the meter being jflt'lion within the cylinder, or by placing the c-·ntt:r 
out of ord�r so long 11A be gots his wntcr. Third, ll iA or the 1lr11m <•ccentr10 lo th,, center of the cylinder 
unnecessar), a a met, r will work without being tbu, aud so waking ono 11ioie of the case lo act l\lS an abut­
coustructed. Fourth .• \slight leak will nut seriouHly lll(·nt. This cliiss or meters hns never met with any 
injure a motor while it may entirely deslr<>y !ho ar- succe�R; their d1·fecls ure too Acrio11sfor<l\'en the most 
cnrncy or the 1Ucter upon small streams. llence it is e:r11ui�ite wnrll:wonsliip to overcome. 
apparent thnL if we m1tlce any attempt to fit til(htly, There Is another du,s of metel'll, in ·which two or 
we must carry thl fttting throngbont the whole 100- more revolving pistonR are employed; anil the uee of 
chine-from pieton to vnlve-and !Pave no pBReage no abutment h obvintr.d by n ooml,ine,l aclion of the 
anywhere for tht fiuhl to pan. Thus, in 11<l<lition to piston•. Such dcvicn haw heen "lll'CeR�fuUy URtld; 
tho otlu r linbilities to derangement wbi,·b arc un- '" blo1'srs, pumps, an-1 e<"t-n fire-e11gint ha, been 
nvoidnbl,•, we linve a<ltlcd another unneceKllttry one- Coll8tT\lcled upon this principle. A" an enmple, let 
the duger that, by some wean-. the p,·, feel joint us hke one in which two Rpur gears run together. 
will bo nt some point impnirti<l. 'l'be teeth or tb11 geoni, meshing togdher, form n joint 

'l'be dlaphrngin melt'? is 1leBignod npon the aop- between, while tho MKe fitting upon the teeth pre­
position tbnt it is necc,;;ary to prcv1 nt all pcs.ible ,ent,; the flow of waler around the outsi<le. In this 
loak1tge. But even if II perfectly flexible nnd 1lt1r11- ilc�icc tho effective driving nreB ia only equal tu the 
\,le hubs!Anco eonld 1,o 0Uain0<l for the diaphragm, it ra,Iial �e<'tion of onn tooth, an,l therc·fore a11ch a 
Kt ill pOKBc•sea the clefoct of vnlve imd ge"ring, be- (levic, would be ,·ery fclolty ns a meter. \ better form 
ai<lra a number of defects peculiar lo itRelf. is that in which two r!lvolvin� pistons arc 011ed. 

The writer h111 no desire to <l11puage wbnt bas The h·o p tons ar-0 carefully bung npoo Lenr-
b<'CD accompliHbcd in perf,•cting tho rcciprocnting ings in auch II woy that they ,lo not toach the 
pi�ton princiJ'le. Snch meters ha,·e, been in u e in case. They ue connectetl with each other by 
1111 the w11ter dep11rtments throughout tho country, gearing, 80 88 to mBke the same uuml,tr of rCTO­
and Pvery engmeer knows exactly what they have lulionR. As the,y rc\'olve, one piMlon o,·erlnpR the 
b<'en doing. But the atandard of the best mete:ni i1 far other, and thP effectiv,i dri, ing are11 of the pistons is 
higher than it Wt\S I\ fe" yenrs ago; nod it is doubt- only e,10111 lo the nmounl of surft\ce thus relieved 
fnl it piston meters con be mlldo to <lo much better in from pre.sure In one of the best forms thls area 
tho future than they lire doing at present However, amounts to one mdial action of the piston, or half its 
the field is widely opcn for another class of meters. total section; while tho totul area of the pistons is 
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abont three times this amount. One side of I\ piston 11bont the sn.me specific gravity. Tb" piston of the 
is thus alwa) s advancing against the prcblltuo of the ball inch meter weighs bnt five onnces; hence, tho 
liqni<l. Rligl1te�t motion of the Jiqni,1 will move it. Ir in I\ 

It is eaRcntinl in this device thnt lbo pistons r�volve piston meter we hnrl II free piqto11, witbont allMh· 
upon a spindle of sufficient rigi,lity to keep thrm ments, moving in a cylinder, it conhl not be more 
away from the case; for if they were to touch i� the free to move than is the pibton of this meter to move 
I\C01111l<'Y of the meter would be destroyc1l. within its oylinrler. The only work to 1,o ,lone iH tn 

The Nationnl Meter Company, of N'ew York, is now drive a train of gearing connecting with the register­
Ull\DUfacturing I\ meteronlled the "Crown," whicb has ing npprnatns; nnd, since the tom! area of tho piston 

I 
is elrecth·e in driving, lht' power id �mplo. Let ,Ci S 

be the ,pnco in which the Wl\t!'r is entering, r r the 
•pace from which it cnn eRcepe. Th<>n Ibo Hoe of 
prP�Knre 11ct11 from . 1 to JI, �nsing tho piston to roll 
o,'er R until it strikcij nnoth<>r b,·ariug point, nnd 
continues ils rolntion from point to point. The pis­
ton ia itll own valve nncl the presA11re of the liquid i11
,.o exactly hnlanccd that tbl'?ll t\re no rubbing snr· 
fnces Actual expcrimtnt hM proved this to be the 

p 
fnct; for when met<>1'11 thnt h1wo been in coru;tanl n�e 
are exa.ruinetl, it i• fonnd thnt the rn•" is �ompletely
t1>misbecl, aii if there bn,l be�n n" moving piKton
pl\8sing ow r ii. In tliis ,lcslgn there are a num­
ber of tbini:i• which mn�t be kept np to a certain
stnn,lard or perfection, the failnrn of any one of 
which won\tl dPstmy Iha nrcnrMy of the machine,
but it iR rcnrly to tlo it• work nt all times. It will
paSJ! anytl,ing orclinnry fonncl in wnter famished lo
citie11. The compnny hrlif'veR thnt it bas the meter
which will stnntl the gr,•ntesl nmonnt of ablllll' of nny 
in the mnrkflt, nn<l, nt lhe samr limo, surh abuse will 
not materially l\l!Hr the regiatrntion of th" meter •
.A.n experiment11l mder hl\S hPen fitle1l up very loosPly

none of the dufech of rotnry mtt�rH, while al the to see wbot tho clfcct woultl be upon the registration, 
s�me time it poss11•ReR the vl\lnnbla fen.lure of recipro- nn,l il was fonnrl ll1nt lhP pi•tnn will rnn nnrl m1>n,ur11 
calin� piston m1>tel'R, viz., the total area nf piqton fa correetly cvc•n when it is cnt nry mneh �maller than 
effective in drivinl(. The abo,•e 1llustrntion pre•Pnt• tba <'ylin,ler, I\U•l thnt no nmonnt of bnckiog will 
a. view of the piston in il• cylinder. 'l'ht're is no ;q,indle prevent its m,,vement whir.h ,loP• not nctnnlly de­
or be1>rini;i of nny kinil t.o kPep in or,ler: the pi•ton aim· stmy it. ThPRP mrtcrs, RR or,linarily titted up at the 
ply rolls nro1m<l the inside of tho cylinder. It is mn•le factory, will r,,gisln upon n stre1>m 11A11 of an inch in
of bar,l rnbber 11n<l just llo11ts in the water, being of diam6ter. 

CHECKING WASTE. 

1b 1/ie EU or �( •' Tl� ,"-mit.ary EngiJiur:" 

Shortly l\fter the publication of the conclusive arti· 
cle on •• Now York Wnter Supply," which t\ppenreil in 
vour i•�ue of the ;ith inst., the writer began a rom · 
;nnnicalion in re•pon,;e to your wish to have those of 
your re11ders who hl\vo hnd experience in <le111in� 
with the qnostion Anbmit 11nch views in rol11lion lo 
tho heRt mothod of insnring a permnnent 11n,l ,mffi­
ciont supply of wnter in New York City, BS seomccl to 
them most feasible. Unlooked-for cau8C8 prcventerl 
its el\l'lior completion. Of course no single ordinary 

ncw1pnper nrliclo, confined within reru1onabh; llmilA, 
mn a leqnat�ly cover nll the poinlsrcferre<l to in your 
article of the 5th inst., hence it will be necess11ry to 
lllln,le lo only ROlll<1 or tbem, nod that briefly. In 
01,ler to put mys•lf properly on rccoril at the 11tart it 
is, perbl\pA, better to noknowledge tbat your tirsl 
ruetbotl, "lhc plncing of n meter in every l1ou•e, 1\8· 
suming no control over plumbing, bnt relying ou the 
consumer'• de•irc to economize in wnter lax lo secure 
n stoppoge of waste, lo cause tho rcconatrnclion of 
defective plumbing and the remonl of wnsttJful .6.x-
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lnree," is tho plan, ond the only one in the writer's cnuserl by lenky lUld imperfed fitlinge is lho main 
opinion, that oon sntisfactorily Rolve the problem of cause of the immelll!e consumption of water in Bil 
wBter supply in Now York City, as well RS in other large communities. lli. William F. DaviR, Water 
h\Tgo cent11r11 of populntion. This opinion is founded Registrar of the City of BoRton, whose long oftkinl 
not only upon a p<'r11ona\ stnlly nnd close ob,er,·ation experience nnd complete knowledge of the "\\'titer 
of the question in all it,; cletails ancl by a somewhat supply question entitles him to bo ranked RA a high 
lengthy nn,l instrnclive experient'� of it, but is forti- authority, enys that accol'<.lingto 6gnre11 r�1'l'nlly mnde 
6o,1 by the nhuost nMnimou� verdict of nil the be�t by him the percentage of wnste iu that city cquels 
engineering tl\ll'nt, not only in this country, b11t in forty per cent., and one of the principnl reasons for 
E11rope. There urn cities whose public spirited I this wl\ste be states to be the immcn1<e number of 
officinls hnTe trie,I nil known reme,Jies in their nt- leaky lixtUies, of this ho gives a ,·ery striking illua­
tt>m pis l\t n golt1lion t>f thiff aerionsly important qnes- tration. 
tion, anti who hnve in tho encl adopt0<l t1nll continue About lbrce yen� ngo applicnlion wns ml\de for I\ 
to maintain the met<>r 11y�tem with such succeRSfnl meter to be put on nl the �immonR Building, one of 
re8ullei llmt tl"ir only r.•1,'l'Cl iR that the a,lrnntagcs tho best built nnd supposed lo be tho best plumbed 
or it w,·re unt <'arlin known, HO that it might l1nve building in Boston. After the meter bad uccn 11t­
s11ve,I tho 1111thorities much anxiety and the public tacbcd it wns founrl that at night, wilbonl a single 
tre11q11ry nn nL11n,1,.oce of the tupnyers' mon<>y. occupnnl in the building except, perhaps, thejnnitor 
Having takrt1 the po•ition Hpecified, I Rhall endeavor and bis family, the consumption of wnter wa8 13, 000 

to aMwer the Aewl'I\I quc�tionA bnsot! u))On yom 
I 
gallonK againRt 9,000 in the daytime, when the b11ild­

prop•lRition in their ordAr: ing was occupied hy the tennnl!!. An ex1unination 
1. As to the ,langt•r thRt I\ metered service wonl<l wns mado to clelermine the canRe of this enormon•

ten,t to prevent nny conm,teral1lo nnmliM of people wnste, 11nd it WI\S found that of lhe thirty-Rix tankR 
Crom hnthing, etc-., the 1,llownnce of nny nmplo qunn- with l,all rock lhture• to opernte tho ilow of wotH, 
tity of wnler � c,pit,1 for Bil tc11iliml\t<' UI\PR, for Hixteen were out of order, and the increased pressure 
which n certain 11pedC.e<l rat\' wonl<l he chnr�ccl in llw m11ins l\t night 81' compared witb the doytim� 
whether tbnt •111nutity i� nsetl or not, bnt wh11tever cxplnined the reruion. The tl\nks lilied, but the fix­
qnnntity woulu bo nAcd in ,Hhlition thereto to bo poitl I tUies being out of order, tlie 1,all did not rise ancl 
for hy 1nens11roment, wo11lll obviate any trouble thnt close the fnncet, so tb11t there wns a steady flo"· run­
might arise, frlllil ll R11nitnry point of view, conse- niog o!Tinto the w11�te pipes from these tanks nnring 
qnent upon a too 6trini::,,nt economy in its tlqe. As at least twelve ofthe twenty-fourboure. An extended 
t,, the action of the URUI\I tlnAhing f.Lciliti<'$ for olosetR 1tml searching e:mminntfon of the wa11te e1111scd by 
and urinals, it IR II question whether th,·y are in nny lcnky closet fixtnreR in the city of Boston wns made 
clegrco of grool Vl\lne. If it were possible to etlucnte hy the eamo offidol, nnd the figures oro somewhat 
th� �ommnoity to llOlkrst.and tl111t thn or,linl\ry drih- l\ppnlling. 'J11ey are too long for reproduction here.

bling of n olosct ft\11cct i11 pmctically of no value in Enough to Ray thnt it Wl\8 pro\'en there was a we.ate 
cloanAing drains or w11sto l'ipe�, hut that tbe oc�11- from this cause nlone or nearly !.&00,000 gallons in 
sioDBl sncldt>n tliRcharg11 of n pllilful or two of water c,·1:ry twenty-four bom!t. With II metered �ervice, 
will do the work mo�t ctrectunlly, n grent point will wbo donl,!Jl b11l that nil tbi11 grent defect would have 
be gainecl in prPventing 11 conHi,lornblc perccntnge of been reruellied nntl removed �o that it would ncTer 
wn.'!te. With I\ meter,,<1 Aervice anrl properly ar- rcour. 
ranged fixtureR, this �erions item of water wa�t<i 1. The probable expense of placing meters in the 
woulcl neceffSBrily be cvneiderably reduced. hou,es of �ew York can probably be arrhed nt as 

2. Your thir<l query assumes n Mtnte of l\fTl\iffl thBt followa: The number or taps in the City, according
docs not, to I\D)' l'xtent, exiet. I think it ia the rnlo to tho oflleinl figures, i� 85,Q(O, of which about 7,000 
!or the owners of houses in New York City to pay tho are now metered, kaving a bnlnnce of 78,000 not
water tax, 611 they arc bt"l<l responsible for it by the rudered. Of this 78,0CO it would not be advisable to
Water D�partmtnt. Tbat b"ing 1li1• rn•r, it wou!.I mater one-C.,urth, or they would not be metered,
certainly be to their intf'rest, in the event of a prolmbly, if full power nn<l discretion were given to
mea.oured service beingappliud, to keep their fltting11 the W1tter DepBrtwcnt, so thnt Ibero would remain to
in orJer and protected from frost, and nMes•arily meter, any :iS,600 taps. It wonld cost for meter, set.
woo Id mnke the supervision of plumbing in buildings ling, eto., not more than an avernge of $30.00 for each
largely superflno11R. tnp, or $1,7ai6,000, and they could be furnished and

3. No mea.,ureR are necessary to BArerlain wbnt st!, it is believed, in two years-certninly in three.
wnRte i� laking place under ground until we have first 6. If tho City shoultl purchase tbe meters ond 
put au end to the waqte that wo know is taking p\aco issue bonds to pny for the same, they would unques­
aboYe ground. Thl\t don", w1: can afford, I think, to tionably be 1101<1 Ill rl\r, ptiying from lbree lo four per 
let the underground waste go. It is an insignilknnt cent. interest My three and a half per cent., or 
portion ot the grent e,-i! which we can permit to con- $Gl2,42(i per onnum. 'l'he cost of repnirs for ten 
tinue-nt le11st until the much fl renter one ie effectn· yenrs would not exreed an '"'Crago of onu dollnr tacb, 
nlly abated. It is generally acknowledged by waler -in view of tho vMt improvement mnde in recent 
works superintendents 11nd engineers that tho wa,te I years in the construction of meters,-or five per cent.
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on the cost or the meters, which on G6,600 meters 
would amount to $1lli,500, estimating the overage cost 
of tach meter at $20. 

New York City consumes a 1Iaily avemge of 05,000,-
000 i;allons of water, 10,000,000 ,ralloos of which are 
u�ed for pubbo and fire extinguishing (Hll"poses. 
The present nnnnal revenue amounts to $1,().10,000, 
more thou 0011-fifth of whfoh is received for water sold 
by meter mensurillllent. Assuming that the 85,000,-
000 gllllons consumed by private parlif>S wM de­
livered through meten; at a cobt of thirteen and one­
third cent8 por thou�nnd gnllons. i t  would give ne a 
ycorly revenue of $4, 136,6ll3 :!5, or nu excess over the 
present amonnt of $2,196,i;ti3 25. 

But tho application of meters woultl reduce the 
consumption of water to say two-thirds the quantity 
now used, or about, in round numbers, (;(),000,000 
gallons; this qnnnlity, at the same rate per tbousRnd 
gnllon�. wonld bring in a yearly revenue of $2,0H>,-
027.00, or Rn excess over the present l\mount or

$1,279,927.00. 
O. The cloricnl stnft" of the Deportment would not

have ln be increased; in fact, it is a question if, in the 
event or a general op plication of the meter My stem, it 
could not be reduced. 

There would bo less work to perform, the bills Mll­
ing for but ono il{lru. 

7. For lhe City of Now York it would not require
more than twenty inspectors to take the readings of 
the meters 11narterly, pro,;ded they wouhl do bnlf BB 
much os those who are employed by the gas com­
panies. 

When the City or ProYidenco had 4,500 mt·lCl'il in 
use there wM e111 ployed by the Depnrtment then only 
two m,·n who were regularly engaged ot tbot work, 
ono of whom, in adilitioo, noted ns colleotor and ex­
aminer or fitting-. both of whom would be required 
if there were no meters in ru;('. Doring certain sea­
sons or 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 nbout 1,000 meterM in u�e. bad four 
meter illl!pectors, but they were not employetl ,•t1pe­
cially for that purpose. 'l'be11e men rea,1 the meters 
and examined them once o moo lb. This takes about 
two weeks; the bolanee of the time they are employed 
at other work. It seems that if employed all the time 
n.s meter inspectors the servieeA or two would be
sufficient.

In view of these ractii, it is within rcnson to 11upposc 
that twenty men would bo enongb of a Corco or meter 
inspectors for the G5,600 meters plnccd in New York. 

S. 'fho Providence plan, by which 11 chnrge iA
made for every top nnd fixture uolc,sthebouse o\\'llct 
elects to 11ccept and pay for n mel<'r, it being under-

stood that a specified tax shall l,e paid w bcthn wnt<-r 
is used or not, but only the CXCPSR of this Rlwcifiod 
nmount to be charged for by meMuri'JUf!llt, is an ad­
mirable one and C8Dnot ve1·y welJ, in wy opinion, t.o 
impro,·ed upon. If the wet�r syskm i; to be nppli«l 
in New York that would he ns goo,J n phu1 to 1ulopl 
as any. 1'0 my mind, the house owner should b� 
made to purchase the meter, nod it ahoulcl be eon­
sidered as mncha part nf the wnter fitting� of n house 
ns a hydrant or any other 6x:ltne. l"n.ler n lnw ro111-
p-0lling its purchase, the "hole ,1uc1ilion "onltl be 
greatly simpli6c<l, and pul,l1c oflicialR ,.-ouhl be re­
lieved from the rbarge of origint1tin11 ou,l foMering a 
huge job for the µurcha11e of meters with pubhc 
funds, with which they wonhl n,,sureclly bt1 charged 
by that irrepressible class or ind1gwmt lnx-payers 
who can never be mode to untlcn-tand or helieve th11t 
public officinlR nre e,·er induc.·d to 1ul ,orat11 salutary 
meru;urcs for the good of the comruonwc11lth without 
ba,·ing concenled woniewhl'ro o sd1en111 to tliieoe the 
public tron.sury. 

Io conclusion, let mu sny thnt it iR a mattn of e1111y 
demom,trntion to show tbnt the l,';en�r11l nppllcntion of 
moterR in New York would grently in, reRse the "atcr 
revonuo uni! corrcs1,on<lingly decren1<ll the conautup­
tion or wntor, by p11lling 1tn end to wa�t.·. Tber« is 
no rcnson why the experience of Provitlenco and other 
citicR shoultl not bo repented iu New York. The1111me 
conditions exist nncl the Mme rcrnedie.s are avRilnhle. 
Ilumon nuturo is pretty m11!'11 tbe •:1ml1 everywhere. 
The inhabitants of Provi,lcooe 11re simihir in hl\bit11 
1111<1 clllltow� lo tho�e of �nw York, 11.1Hl whnt Im. 
proved goo<l nnd bcnrficial there wouhl have o like 
eft'ec� in U,e mel'ropolis. It nppenn, Aomewhot inron­
gruouY, howev,·r, that we shottltl go to the •mnll Now 
England cities for proper iw.lrnctioos nron this grrnt 
question of wnter sup)lly, bttt AO it i� novertholcsR. 

Jloston haR gone throttl(h nll tho vnried experiences 
of �ew York, nod bas •et tied down nt la,,t to a tlrmer 
belief 1n the efficiency of lbe meter system. Our 
transpontine neighbor, the City of Churches, i� enter­
ing upon B gmnd scheme to expend lull! a million 
dollars to incr,ase tho water supply without nny r�al 
ncce�Hity for doing so. One-hnlf the sum invested in 
meters would settle the qnC>1tion there for an indefi­
nito time. When the gels lier a,ltlitionnl five or ten 
million gallOJlll the nnounl water famine will como 
along as usual with touching regularity. And so it 
will be until her authorities fall into line "·ith the 
advance(! thought of the day upon the ,zuestion and 
11,l,-oroto the application ot th" meter system. Antl so 
1t must come in New Ynrk sooner or lnt<>r. When it 
clocH, thoso who b&vo propht'siecl the re,ult will hnve 
nbundBnt l!llti•fnction in knowing that they clicl not 
prodict in Ynin. C. E. 
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ABOUT 

I. Wint is mcnnt hy ••wat r •• le?" 
·1 he consurupuc,n of more water thnn Is re,J111re,l

for n\Jsolate nc ,I for tho <1,•n11wd1 of heallh ancl tire 
pro t on. Tho has1s upon which Ibis shoalcl ho cl&­
t rmtued is a reasonnbl limit or Allowanco for con­
&nm1 tion pu ffrJlillI. The quantity used o, r awl 
above such allowance am Lo fairly cnllo,l wc .. i...gc. 
�ml1Slicb of dliea aho\\ ll1nt 0110 h\lrd <>f "11ler 1111ch 
twculy-four hours ror each iuhabllanl 1� a g,•ntron• 
allo..-ance; what v r Is con1nm'>d onunch llllo,.-iwce 
1s eltb r nse<l by m�uufaetnrer or i� an absoh1te 
los. 

for 1uppl)ing tbtJ water OD II At1"1 htuis. 'J'his pllm is 
tho only 01,c th11t det1l8 fnirly with both tho coneumer 
aD,I tlu1 oue fnrniahiul( tho Hnpply the ono pny� 
only for whAt ho fl.'C"Oive11, the ether re<·ci,·e� pny li r 
all he clcl, .. ers.

3 la the prenutlJn of '11'\1Ste hy W<'tWs or Wnter 
Met '" any tt•lvantaso tn Woter Wurks, tu king in In nc­
cnnut tltu inveRlmtnl, rost of rC"pnirA nD<I life of tho 
wder? 

2. Wht1t 11re Water Wurka cnlleJ oD lo ,Iv?

They nre to ,listriliute one uf tho ne.ic1111i1ry urllcle�
of hlo. Dut becau e it is necessnry, should il thcro­
foru lie Cree-free to uso and to 1'1L! le at J•leuuro7 No 
more so th n that other n "" t1r.s shonl,I he fnr­
ni,ho I with hk generosity. W11ter Works •honl,I ,\c. 
li1t r tl,e \\l\trr \\llhClnt t'osl f\t th� hnil,lin11, nn,l thrn 
ch11rge l,y A ,,,,. rl g r,rte 101· 11 l111l 1s u�c,l the 1uu,10 u� 
a chari;e is miu\o for othe1 nluable ce>mmo,litie11; and, 
ch1ugo 8honl,I bo nmplo enoush to pnt the invcstmeut 

From a C\relnl oxnwlllnlion or tho rq,.urs lrom tuo 
books or nine clue,i up t<l .January I, 1,,,, on 20,o,o 
Crown �letel"I!, 5oruo of which \\ere �t sewn yoors 
b, for,, amounting in ,. ,Inc In m·,r lour hun,lrNl
th,11111,�n,I ,lollnrs ($11�1,0(10) wu '!.,'" per ceot.jtr /ht 

nwr• 1 aufor all <UUY• ti ,lnct:ng thc C05t cf rep.•irs ror 
(ro n meters, i t  wu., I 'o' per <'C t. 

As mete-rs pay for thtmsdn'JI lu iucreas«I r�iplll 
in 111011t calf.1•, ll•<Y can be jn,tly dn,s<d nnwng tho 
'" "'" of the Dcp11rlluenl, 11aitl for hy tLe ,,,,,,,1,.,.t«I 

rf'!ril,. or from the r, ceiµls of the uaste that was !or­
merly lo,;t to thu 1'urks. 

SUMMARY. 

$10,000, cost of "ater w�tcn111t G per cent 1111 n t, 
lt�palrs ofl!.'\mo 1row nll l":IUBffi-2 f•Cr �'ti.II. 

$600.00 
200.00 

4: 00.00 
less frozen nH len,, 1 per <'unl. f!00.00 

111 eolimntl11g the Cost uf t1,·pair11 l\l 2 p,•r ,•rot. p<'r 1rnu11m, we h11ve O'.\Cc<'d•·il the nrnonnt 111 lm,t 
four time11, M it will uot arnn1111t lo i,n,,.h111f of one pn r, 111, pn nnnmn. (�" Tnhlo on page 3J.) 
Tho uving In n year of 3,';?00,000 gallons, or ,,,,,,7 gaUouo a ,loy, at 25c. t'(!r 1,000 gnllollll �.00 

" 4,000,000 1 l,2!l.1 20e. tlOO 00 
,,.100,1�10 11,1,1111 16c. 
11, 0\,11, IKIII :!\!, W<l IO.·. 

1t1,1100,t•�1 .11,u:1:! !ie. 
A• the lhilr w1111tase of n larg 1,roportion of Wnter Work• u, 11! ,,.a.._l .:o I" r ,·,·ut. 

you eaD readily B o how IIOOn this amonnl ,nil l,e ... ,·e-L 

\\ alcr Sop1 ly 
tlost of \\ rkK 

PHODUCERS COMPLAINTS. 

lnl,!l'est 011 lr"Cl!lIUtDlR 
ll ,., i(•lM 

llw1te,l 
10creM!Dg 
inrr Mtn � 

•1ue,tf0Dnl,le tw<l nncnfa:n
I.xi n 1 1 ne de,! "uhont Ii t 
I>epreciaUon of Works
Ab11se 1,y llo11•11ruen1

con&tAnt 
no liw1t 

CJharg 
Bi.lli. 
Demrm h 

CONSUMERS' COMPLAINTS. 

• - c,umalc 1 to co.-er wastage of 000·11 u 1gboor

l • cioo,;i\"'e, compor J. with •1uaut1ty a£lnnlly uao I 
W'nter to Lu ,h•ll\'d<!<l in nni· qn�ulity, w1tboot rcgar,l to 

the rontl1lion of tho \\lllt·r 8UJll'IY 

Ii II 00 
1100 0(1 
1-100 00 

(lf lho IIIUOUDI <ldhtrul, 

REMEDY. 

DELIVER WATER 

Ml:.ASUREMl:NT. 

REMEDY. 

PAY t OR WA TCR 
DY MEASUREMENT, 
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HOW w ATER rs w AST ED. 

Thnt water Is wnsted everywhere, when tho 1mblic 
I 
plAce the hot and coltl wat.-r pipes si,lo by 11irl•, so 

can hswe free Recess to it, is clPRl'ly pro\'ell by tho An- thnt in wllnn went her the cons nm er Mems il necc.<sl\l'y 
nual Report� of the Water DepRrhnents of the \"nrions to empt) the pipe, wa.st!ng gallon• for n 1nng!Q cup 
cities of the United States. It aeerus inore,lible thnt of cool water. 
whole communitieq shoulcl r1>ckle�•ly notl rliRhon- A ,noro flagrant pmctice in wnsliug water i� found 
eslly pn,ht in such criruinnl wnijfe of water M in the custom of pPrmittiog tho faucets to run durinJ;" 
i• found to prevnil everywhert>. The evil hna col<l weather to prevent treeziog. 'l'he practice is&• 
grown to such mn,:-nitude th11t it becomeR n Rl'n· 1mj11Rt M it is unnecessnr�. When it Is remembered 
ons qnestion whether the gunrdian11 of one of that moi;t houses aro r.1te<l for I\ conRumptioo of 
S11turo's greatest blessings-puru anll wboleRome 25.000 gallons of Wl\ter per nnnnm, and thd nn or<li­
wnter-shonld longer continun to permit so tleruor· no'l'y faucet will. tlillch&r�e 10,000 gallons dnily, it will 
llliziug and dishonest a cn,itom, M it r, ally hns be readily seen thot if it bo let rnunini: fh-e night•, 
grown to be. more water will in th&t time pnss tbrou�h it thllll is 

l'requently the very method of Cl\rrying the w&ter charged for a year-'s use; �·et there nr� people who 
into the house occasions waRtl'. The plumber, aa a esteem lhcmselve" honest who permit thiff practice by 
matter of com·enienco and ecouomy, ie permitted to I their fnmilies.

THE REMEDY FOR WATER WASTE. 

It is altogether iwposeible to llctermino how much 
of all the water s11pplircl to cities ls wAAted; yet when 
wo see the great disparity in tho number of gallons 
used per person in diJJ'.orent localitfrs, and Ille {;l'Cllt 
lncrcnso of q mmtity Bu p11lied to each pen;ou in the 
snme city from year to ye&r, we 11re fort'ecl to the con­
,·iction thl\t the supply or waler needs to lie doubled 
every fln yel\ffi, nfter h11ving m11do full 11llownnce for 
an increa.,o of populntion nnd ofn1&n11facturinginun,­
trie.. Indfrir.luals an,1 fllmllios certainly n,..f ,io m.ore

u,a/,r this year tlum they di•! II ,·e yenrs ago, llll the in­
creMe of the d,uue•tlc consmnption of water must be 
wholly e.ttribut&blo to nn c,·er•increaMing nnr.l la�isb 
wa�te. 

Engint>ers in charge of Waler Works find i t  very 
clifilcult to satisfy II eonsum�r who desires to hnve n 
large nmonnt of w,1tor. Tho consumer wishes to have 

it at the lowest mll', flntl he will h� .iqnally 1li•slltisfled 
whether charged $25, $GO. $100, or $1,0{0 per year! 
Ho does not k,uno bow much he u,e•, and be is very 
confident tbnt the l'ngineor "ho bn11 AA�<:-setl him bl\.s 
been guilty of injusti<'t•, and hy mennH of that injus­
tice the Water 'Ronrr.l robH him tiny by dny. JTow 
i.imple thl' reructly I WhPn n coM11111cr wants water, 
W11ter Houds should nulhorile thdr Engineers awl 
other employees to say thnt they would furnish it at a 
given price J>Cr gallon, nntl lhnt he would only be re­
quirod to pay .fi,r n, 11111rh a, ht co11i1m,,rf, a111i 1'11 ,,,,,r,. 
Both P!'rli,·s would be bttter MtisJ!e,I, became they 
would ccn,;e to guw, nntl would ba\'e positive knowl­
edge! ThPy woulcl <-omply with the urnal law� of 
supply and ,lcru!llltl ",o 1111�/i for ao murlt." '1 he 
equity of tht1 whole tmnsru't ion conlrl not be otherwise· 
thllll snliHft1ctory lo all partiu intc·resled. 

METERS PRESERVE HEALTH. 

Pure water is an intliapensiblo clement of life nud 
I 
ticlt� of lt"1l are wa,lud �ff and carri,,/ into tht '"J'l'l,n o.f ti"

bappinesK lo all residPnta of citi•·R. It supplies an /trrm/y. There cnu be no doubt but in lhnl manner 
11b.olulu w1mt in their eating, ,!rinking nnd cle11nli- most of the prevnfont lead poisoning b(ls been brought 
ness, while it give• them the means of protecting about. If citic• were metered rcsenoinl 1lVJ11/d u/1<v,y1

thPm•elvea from nnxiuuR odors, 1lisenRe &nd confln- be full, nntl much llf this d!lDger averted. 
grntionR by llr<'. llenlth Officer, so far 11pprecinte and 'Where there i11 n public �upply to cities built 011 1, 
acknowle,lg,• its value, ond, while they admit the clnr soil, tho wnter, "·bile conferring mlllly hlr·s,iugM, 
pre\'t1lcnce of lra,l fK'i'°'1 in cities, seeru to be nt a loss may awl often dues promote rheumntie nntl pnlmon­
ru; to U10 11cl11al c&u�e of it. It is here suggcste(l tbnt llt)' cliMnseR, unless there be a well-regulntNl syHl<·m 
it may b,• 111ainly ocCll.liioncll by altc.rnotely exposing of sewemgo. How, without Rewers, ean tht1 peo1,I� 
the !earl water pipe, in <I welling houses, to the action uiRpose of their wa,te "·11ttr? It tuusL be pcnuilter.l 
of w11tor and ntmospheric air. When the reservoir is to ru.n into Ute y&r,ls or the streets. in time s11turatiug 
foll, the pireij in the upper stories of housea 11rc nlso the groon.t to the depth of �e\'eral feet. It will r, a,1-
full; but soon ofter oonsuruptiou tual wa.te have ront- ily ho ..ecn thllt soil, so saturate,!, will in the i,pring 
mencetl, the pipes in the upper stories nro empti<-J of be Ruujt'Ctt'd to nllernate freezing anll lh11wiog, be­
water, 11ir laking its Jllace. Almuphenr mr comi,,g i11 getting" 11t11te of &tntosphere exceedingly uncomfort· 
co11/acl 1oith the tctl l&td pipt, ozidmion al 011� ci;mmmce-, and ablo to iovali<ls enfl'oring from the di�en,;,.•s named. 
wnJ.i11utA until IAe w.ittr il[>rtd&td baek, 10/,m inji11itwmal par· In Summer, under the mys of a hot July or ..\ugnst 
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sun, the bent will be uce,sive. The snn'e rayi�will tho heat more int� nse than if it were dry. Thi' lrui�on 
drnw the wntcr to th,• aurfncc IJy c11pilll\ry attraction, hero t1111ght is, that metera l\re indispc·nsnble to 
an,I impnrt moisture lo the ahuospbere, rcn,lering pr,, ent w11 le where there are no sewers. 

WATER SHOULD BE FREE. 

"ater, one of tho essential& of hfe, abonld be frtil 
to 1111-yl'!l, IUI free as when 11uietly resting in a )l\ke, 
roonlng 1n a rhcr, or babhlin,:t in a mountnin hrook. 
Th11t it is free in either pince will not be dcniell, nn,1 
�·et, when we come to utilize it for do1nestio 11ur­
po60i1, it will cost either money, time, or Jal,. ,r, an,1 
will 1111vo a ftxe,l vru.ue per i:;11llon. It Cl\nnot 1,e ob­
t11ine,l from any sourco without an inve tment that 
bas a moneyed value, lie it either time 01: labor. If 
we go to the lake, ri.-er or hrook, where it flowR a 
free as the air we breath", wo cannot procore it anti 
carry H home without labor, and we find lh11t H do,a 

''* 11omell1iog. Uo1Icr no crrnmutancu Cllll we obtain 
it without it linviog n. ftxe<l valnc repre8entt•d by 
monPy. 

\\ hen, then, wo ap<lllk of /rtt water, it 1011st be nnder-
6loo1l to mean wain dt>linreJ. in dwellinga, work­
shop, nncl elsewhere nl tho al.aolult cOfl of intro,luc­
tion. Every good citizen will feel It n duty lo pay hill 
proportion of the cost for the con,·enience a,,d th� 
labor of t1tking Cllre at tho workA, iotrrcKl of money 
inv,...sted, etc. Theoretically, enry consumer of 
wolPr does asRent to this; lint pmctic11lly be iguoroR 
it entirely. Wntrr Doanlo throughout tho world are 
mlldo to feel, d11y by cloy, nod year by yenr, that 
many conMumera who are snpplfo1l with water at nn 
a,:qeHSed >1,tunlion, have no con•oionce in this mat­
ter. It ia not nnfreqnen t for couaumcrs to UijO fll({fl?/ 

t1111U tk amoonJ qf wltr all<,/J-.l lo tAtm, st>eming to be 
utt,·rly obli vioua of the fact that they ll?ti doing n

,::real moral wrong to their fellow-citizens, who aro 
m11tle to p11y for tl,m indivi<lnnl WMtc. 
• Mttoict['Al authorities thtrns<,hu, haw nftt'n been

TWENTY 

to l>lame for much of the wRRte of wllte-r complained 
of. Hal'ing fi.l'l!t ,Jeternuned that they would furnish 
water to tbC' citiv.eus, they l1nvc bN n nrcnKtomecl to 
boast of th�ir unlimited '"l'l'ly; of tl,eir 11Lility to 
fornhh all tb11t will bo pos•ihly c11lll'd for (luring the 
cowing quarter of a century, tic. These promises of 
more thl\n an nhnndance htgnt an extmngance in 
the nRc of Wll!tr, and like evny otb�r (•xtnwagancc, 
it hnij become d10lcnlt to reform. It seems bnt right 
that the nRo noel distribution of wo.ter, with 1111 its 
bles,ings, Rbonhl be Rubjectt>tl to the or,linnry princi­
ple� of equity nucl economy. No person will then be 
char :eJ for more than he oouaume11, nor will any be 
allo\\ccl to ose water at the txpense of their neigh. 
bore. 

The history of tho Croton Doanl, 11s we11 as tliat of 
\Yater Ronrds of a11 cities h11l'ing n 1mblio supply of 
water, showe thnt this l<wi,/a ""' 1, iK on th incrcMe­
thnt 1111 known methotlR of pre�entiog it luwe most 
•ign111ly foiled, unless dcti•�re,l bJ a�tuaJ mea ure­
ment, ancl ehariz,•11 11t a fi:!:od rnt� )'Pr gallon for tho
number of gallonR used.

Thne ure on New York Islan,1 !\I l01u.t M,000 
dwellings. So111•, let us suppose th11t a 11nmp in the 
hlrt!lcl be 111loltetl lo each block of houseq. for all pur­
pos('fl, does 11ny ono believe thot tbcr11 wonltl be n ptr 
Mftl · con>11wption of �.; gallons of wnlt r per day, 
Let 1111 go n little farthc·r, 11nd euppt>1<0 a pomp pl11ced 
in e,·ery kitrhen, for the 6018 n•e o( the f,1mily, wbcre, 
water might 1111 obtninc,I for the mere exrlt'nditnru of 
labor in pnmping. w.,nld not sorvnntH "strike" 
agaiu�i pnwping flfty g11llona for ea,•h inmate of the 
bollR41? 

REASONS 
JI'/, .I th, f rmr11 .11,,icr .�h, tld /,.• u.,,,J 

1. It WIii prevent the wN>te of w,,ter.
2. It will mako ran•u111ers Kelf-intereHte<l g11nrd­

inos of the Water Works.
:i. It "ill snvt lroul,le to ,1 ater l>epnrtmenh, 11nd 

in•ore justk-e to ult. 
�- lt wm r<'o•ll'r Wl\ter Works morc.,flk1�nt. 
:;. Tl will Kine tho mnm comluit from 1lnoger. 
G. It ,nil render the extcnsi u of Waler Works

\1DDf'Ce6�ftry.
7. Jl will cb!'A(l<U the pri1·e or water to n11 con

1111mers ..-ho ,lo not reckl��ty 11,1.tite It.
S. It will regul,1te tho pric,• or Wl\ter to mel."t its

ro,t.
fl. It will f1\!'1lltato tlte cbnnging of rate,,. 

lO. Tl w11l mcrl'as•' lb• rcYl."nue Ly the grcat R1wiog 
of fnel ,uthout i ucre, ing tlu1 ratca charge.I. 

11. It will incr,•11se tho forcl/ or h, n,\ of \\l\lerin lhr
piJ'!'I, 

On Januar1 1st, 1887, thel'B were ,n use in 

l:?. rt will insure auffic1ent water In thn r,«1."rvoir 
for uRe nt fire•, etc. 

13 It wil1 insure enough v.atcr <or pul.Jlic fonn­
hina. 

U. It is sltnpls lu it• cou�trnction havin'1 only one
working p11rt.

lu It is 11rcurato nod t•lllcient. 
111. It ts ,llluble, a• Otlf! ted by many dcpnrtmcnl•.
17. It hM groat,·r cnpacily than ,tny other piRton

meter c,·er 11111de.
18. It \\"ill C'Ost lo$s lhl\11 llllY otbPr weter t., keep it 

lu rt'palr.
19. It is v,ry oompllrl, being 111n,lu of tho h<'.sl

known mnlt•rial, nuder our own �npervision.
20 It i� lwl." claim) the cheopost nu,I bes� meter in 

11, .. mnrkPl 

KINE CITIES over 20,000 CROWN METERS.
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Extracts from ::t Paper read bj Peter Milne, Jr. (late "\Va.tcr 

Purveyor of Brooklyn, N. Y.), before tho )fceting of 

the American Water Works A�socfatiou, h<>lcl a.t 

Boston, Mass., April, 1885, 

--ON 

"WATER WASTE IN ITS DIFFERENT PHASES." 

The introduction nn,l inangurnlion or t\ mct.::r Thfl r,·maining fcnlures of this 11uc.tiou to he con. 
Rystem should b<' grndual. 'J'ho ex1•tnso atteniling sidercd nod whiol, will �xcite if not intorcsl your 
their pnrcbl\SI/ nnd setting Rhoultl bo horuc by the nltention, are th11 compnrntive oxpensos contingent 
City nnd the City be rt11ponHibln for thrir dnmbihty nnd innitable in tho ailoption of a meter syijlcm nud 
anLl reliability. In the reslriclivo qunlitios evolved n continrumce of the ad M,1,,,,, method. 
l.,y the use of wntcr mctcl'II three prominent pluu;es There is something more lh1U1 o money v11lno lo 
nre Rpparent ns the basis for tho nijs\unption th11t au water, no money can dctermin11 its valne in its relation 
nrlmntnge is obtnine,l compnrc,\ "ith 11d libituni to n city's prOS(l<'ril), If ontJ million g11llons nre 
wethods. 1st. The dcturu.iuntion of lhe flgnre of daily wa..<ted, the cost of that w11�te ca.n be deler­
wMte. 2,1. 'l'he ces,;ntion of wni,te. :ld, The SIi\'- mintiil, bnt if it ron be Rl\l'O<l to the city by n certl\in 
Ing effected. Tbe lnijt u1hunt..,1tc i• tbe more import. coot the vnluo of tlio imving will be foun,l ouly in the 
ant in charncter an,\ ill its etf,·Pt npon the Ry,lem of benefit conferred by tb11l million of grLllvns, thu rnlue 
cliRlrilmtion. Wlmt�ver of qnnnlily Hnvcd in nRystem of water li�s in the benefit ,,mforred. If ci meter 
of water di,;tribution hitlwrto Wl\klt•1\ is logic111lly nn system will s,we water that otbcrwi�o will be wasted, 
incrense of waler �uppl), Whlltovor proportion of it is a positive advnulllg•', in thnt the rc�nlta will ex­
wru.te is checke,l in n given lime the figures of thnt croise an iofiuc·nco in tho iliroctiun of leaning the 
proportion must 1.,e aeditc1l lo lbo item of water sup- water takers lo uao waler carefully, liberoll) and not 
ply. It malt�rs not whnt the expenKe runy be in wastefully. The lo�ic growing out thia procesH of 
cff,,cting the .a,·iug by aLrlclging wn,to pcrrunn(·nlly, j rensonlng is 11ml !h,• expcri�nto of mnuy Wnter WorkR
wb.en it can bo pron•d that it rONl11 more to 1,rovide nre: that in nll o 1lcul11tion• for incrensing tho plant, 
wnter to be wn,tetl thnu it COR!JI to •avu it or prevent the factor of WI\Rte wust ho CollNHl,,rod. If this is so, 
its waRto. No pnblio or prl\nlo Wntor Work11 "'ill why not Htok to redneo the fnc-lor of Wflijte, 11ud 
meter service pipe, espe<·tin1t to tlerivo nn increased through tht> methods su111{e•tecl by ex1wrience in the 
rc,cnuo Crow that s ,urco ,lirect, hut the increased government nn,l n,\mini�tmtion of Wntcr "·orkA. A 
revenue witl be ,leterminn,l eventnnlly by the fact of City works witb a popnJnlion of JO�/!:i7 in ye11J' 1880 
rccluc,•d OX['Cnditnre• iu tbc, sn,·ing eftecte,1 in hntl in u�e 10,'Ul tape not! :i, 721 meter,;, d.'lily �'OD· 
pumping power nutl exp�0Re>1 enn1wcted ther,:with. sumplion !,143,7US go\l,,ns, n fraction less than 10 
Co�ts of n,ldilionnl wntor phmt11 or l'rivilige,;, cost of gnllon� per Mpiln. 
wntcr maiuH T<'<1'1iro,\ to mnintain h• n<l or ptCK8Uru I do n,,t know anything al.,out coHl of plant, cost of 
whicb becomcH hu1mrc,l UH tha works II Te exteod"d 

I 
adminiatmtion, etc., I ,lo kno", howenr. that the 

nn,l incrcMed from y1•11r to yct1r to provide for legiti- source of 1\ dty'11 supply is a river, rutd if it w,,re for 
mate usu auLl wa,te. .\s 1U1 ilhtstrntion of this phMo any rcnaon U,at n m.t�r �yslem w11.s ado1,h-d it conltl 
";11 better scrvt• my purpose, I figure" city's popn- not be, from nny !onr of waler famine. 
lotion to be lM,000, Rn<l the dnily con�umptou to be It runy have grown out of tlie fact tlult the cost lo 
G,000,000 gnlloos, or GO gallons 111:r ropitn. If one- pro,ide tl.,o city with water, reckoning the factor of 
third, or :lO gallons. of tb�t qnnntity is the cstimntLsl wnHtC!', ,vnR grenter tlinn tho outlay, mode nece,;,;ary 
dnily l\'I\Hte, and 1t jij not on exce-si\8 estimate, lbt·n to pre,•ent waste. 1 fnlly 11pp1·eointe tb.e diffic1iltics 
power required to r>levAto l\111l quantity of wntur und nn•l pr�jurlices tl,nt nre wel with, nnd to bo overcome 
to dislribnte it us '1c1111111dc.J, ia WIU!te,1. lf it cnn be if tho ,111eslion of w1i,;te is lo b� comb11lted 11n.l con· 
Sr\\'e<l in fhe yenTB, will uot the ba,·ing dfocted 11ufilce trolled- H ia not to be expected thnt nny question of 
to supply a city of 150,000 popul:ition, at a 1�, "'I"''' public interest enn he agitated "·ithout misoonc,,ption 
consu1111,tion of to l.{l\llo,n• nnd with the origirud 11lnn an<l mu,repreeent11tion. 'l'he brondeHt , iu\\'¥ nnd 
of 1lfatTihntio11 iut,\cl 110'1 Hource of supply the 61\me sound�'tit judgu1�nt mn,t be enliKted and a process .,f 
without in�r,·n.•e<l cxpe1ulitnr�a on tho ori!linnl plant? lenrning be inslilutNl, lending up to o prO\K'r con­
If, on tho other hand, no dlort has been mnde to re- aid1:n,tion of 1111 tbe feature� conn<.'Cled with the 
strict w11slo in five years, nn,1 at tbo cntlof that period l}Ufstion, in orolcr that it may be thoroughly under­
the consnm ption was in the same ratio ptr IXlptla witb stood, nppreointetl and nppro..-ed. 
n popul11tion of 150,000 it would be 9,000,000 rlnily It tnkus lime to i\coomplish needed reform!! in n 
con�umptivn nnd requiring 60 per cent. more power Wnter Works A,lmioistmtion, nnd reforms to be anb-
to provide It. etnntial must be of slow nnd steady:growth. 
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l'mclical rc,rnlta must Le prove,l to Le the outcome 
or any now roatnre or reform in or<ler to ho intro­
duced in no administration, if c<>mmrn,fotion nn,l 
npproTnl nro expeeted. 

£xporimontal features shonld Le manage,! eco­
nomically 1m,l effertiTely. 

A prelimin 1r) �tep in the �!Jnpo of teatiu1;; ooo­
Bmnption at tho ex1�D'<'Of tho ('ill, in W) jn lgmrnt, 
la the best mod of aiming at n tis!, tory solution 
or the q nest! n 

'l'be writer herewith Rnl,mlla the rllRlllt growing 
ont of tho •Pl'hrotion of lust mrter.<, t-41 111 number. 
The Willer WM sn1•Jllie,l to 'lO pr, usises,, ,111pri�ing 
,lwelling,., reslanrnnts Lo nbng-hoa,es, drng •tores, 
offices, st blei, and 11, nety of &wall wanu(ictnring 

t:1bliRhm nt& I b<t �• ml\l d rntCII ,..,,e for the 
whole numl1<r 1,0:!'J.t!,I. I ho rnte ,lel<rruiull<I hy 
the mE-tt>r in,•r c<I the r,, Pnue &:.!,8:Jl.!Jll, 

fo 11,, 11u/n1w di./ //,, rt;•• ,,.,1;,,,. 'If lhe mrl�r foll lJflvv- ti,,

t r,,ru,t,J ,1mour1t, aa litrth(llft r,ftl. tl,1 prrt"f111'19t1 ,Jlm· 
rrtalt tth'I frov, :10 lo �'00 �r ,, I. I he fo!Jowing tlP­
termlDaUons nn, l't'.ath"'I U) llJlphcatlon of test ruoters: 

hr,t, The e, id nee reH:ile,l hy le.st meter regls­
tration 11howH a 11'1nntlty of""'" ,•,msnw, ,I loui;cly in 
,,xe, K of whnl tlw <'it) ha,l e&lim11ll'1l for, in its tlc­
lsrmin11ti<,n or t�giliwnt,• uso n,I \\Ml<' of wnter, 

,'i<nmJ. Tbnt It,, j 11d�we11t < f n ct1limate,I mtc to 
ho p ,l<l for wnh,r eonmme,l, 1hongh fnomulc to the 
conanrner, Will< " me ns of ,loJ1rlV1ng the OtlJ 'l'rnn­
aury of its 1,, .. r11l 1t \< 11118 

Tlr,r I WL.,teH r tho consnm1,ti11n nf wnter 11111y he 
,h1 to, wlul l,er from le1eitunut" use, or cnreleu wlll\lt·, 
or faulty oonfftrn t10n of int�rlor plum loin� work, the 
< ll)'ff bounty will not uffer, 11.n I ti& iw1ount of w tu 
cousuruOII will Ito b ,se,I npou nn nc·�umto llH asnrt­
n1rnt, nrnl uot upon n11, ... umu.tP,l amount. 

\f1·. l'l'le1· 1lill11•, Jr., l•:x-\Valer J>urYeyur, 
--0 

.. BROOKLYN'S "'V'v AT EJ Fl SUPPLY.'' 

...111 ( 1f,r1sti11g J',,p ,. 1·e,1•I l,ef111·11 ff," ou·o110 C'1.uu, /Jrooktv11, \. Y., Fd,r1111,·y 2;1, p,,.7. 

!llr. \'an Buren in 111& annnnl rc1.orte, from tho year tbo 1nm or .,50.000 per annum. Tho question or "a.ate 
of liliienlry 111toofficea•lll11 ! 1:uglneer ot'tb Dcpnrt- ls not so mnoh the ,1ncstlon or v.-ntcr n.� It IB or 
1u,•ut of \ 1ly \\ nrkH to U,11 1m �··nt, reforK in pro mi- p11111p1DK nntl ,ll�trihuhng. fo cities 1,,mt, riug lll'OD 
rttnl nnJ emphatic tcnns t,1 tile c1uestion of wll.Ete. rh, r� nn,l lnkc.11 trmu whh-lt th .. y oht.nin 11 111,ter 
l'or ogbt )Cllf'8 I was officlnllyASSOCiate,l wilb him aa enpply, th, eousnwplion of 11atu without any 
chi r om • r of tho Hur u or extension an,1 ,listribn- rutrktion has Iner 11e 1 the coat or pumping to &U<'b 
Lon. \\ e ngr cd upon the qu lion of wn�tc an,l that an exti nt thnt in 110me of them the cngmoere rn charge 
heroic ITe \lment ,..R!I ro,1nlrutl l•> c1foctnnlly ,·bedr. it. of tlic1r workH baHJ no fnrthtr he llullon in rccom, 
I 1,cliovo n<>w, aa I ditl lhen, tlrnt n liwilatiun of lbo uwn,ling the n,lopl1on of mctor11 lo eUl'oltmll) <'h" k 
honntyof U.u,city sboul 1 Le e•lnl lisbutl, a 111,.., .,\ ono, wnsle. New\ ork Cily, Bo,tou, U11tl11lo 1111<( Gltlm;:.o 
a fulr and ju t ono. I stood alone oflicfally ll{'OD the are wo"mg in thi.Ji direction. It Is sm,11ly hi tory 
qnestion of 11fo1 ting II metor system to bo 11rndually repenting 1tsclf. It iM tlie tlllpericuce of many 
lotro,luct,I, not to lncrea.'IC re"c,nnc, hat to check P.uropL-nu er ties. 'I lw schemo of Ibo propo•rnl ,rntu 
wn�te, to , rrlu111l) eup1,loment the wakr @lll'Ill). Mr. exltntiiOD iR tbu rOHult ot ycnrR of slutly. Jt shoul<I bo 
\'an Dur n hon tly felt lhnt our people wonl,1 prefer oomm�ncl'tl an,I prosec11tc,l wit It v•Kor to ilR .. ompl!­
to go on from year to ye:u- (lJ.tending our wnter works tlou. The pre 11l wexcnsahle tlclt,y 1s ti.mg< roua 
11nppl1 to m t tho inerea1 d demand, rather than an I it menacu th hf of tho cit). It is l!tAte I llrn� 
aubmrt to a gr dn I adoption of a m ter Hy&t w. I oar population at th C'fo,se or th , cnr I" 6 w�� closo 
havo re11pert for public oplniou e>eu wh.-n I know it to 700,0011. Tb., consnmptlou of water per capit11 
t.o L wro11 •. l hdienrnl o iu thudfort tnaet it right. nbont si:rty-lhe g11llons. In tlltl mtio of her lll<l'IHRe 
I helh·e in ,1iscus111n1,1 tbo qui,�tion that nh,lly aff�,·ts during the plUll t, o yeal'll our city nt the <'lose of tho 
the prosperity of the Urty. I amJidly hellc,·e tho Nineteenth Century ,.ill h "' rmchecl 11 population of 
Judgment of tho 1ieoplti of Drool.Iyo, afi<r duedeliber- 1,000 000 and the dnily consumption will rca b the 
ation, would susflWl llD) pmeheal anJ wise measure figure of70,000,0)1 g lions. The proposed extcnijiou, 
to ,·heck w, to, It wonl,l �eem to be the pcnrJly of toi;utl"r with its 11,,ccssories, \\ill ,·ost thrso uullions 
Wntu Works history as with indin,(nlll life, tbat I\ of dollars. If JlrMkl)n, dnring lhu comin1,1 thlrt��n 
certain amount of expcri nc11 must bet assed through yenn, will oomwcucc a grtulunl lutro.luctlon of tbe 
before anr 1101ntive b ,wilt mn accrue to those that meter •ysum, cornnng tbc eDlir, period uy a 1 ?Ol'(lr· 
atonJ in wost ueetl of it. \on way forn1 some iJea tional expen<litnre or e.1ual awonuts ea�b J ear to be 
of the coAI of wuto to the Citv when in the ,·enr 1s.<;o in., rhcl in th• l,11,h;d c,r be a part of construction ac­
it <'OHt $35,11011. r venture to ���erl tl.11\t to-tl;y it co,ts, count, at the eml of thut l'eriu,l wall he cxps1ul�.t II a11111 
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not to exoee1Ul,OOO,OOO. Tho yenr 1900 will, instead tion ill perfect uoll8ell8e. In fact, whcr. wnter iii rued 
of bringing to public notice the quei;lion of further for "ilushing "purpoees, it most be tlone by mcchnni­
propose,l elttcnsion, clemonRlrate the foci lhn.t forty cal appliances mu.do for the purpo,t>, IP be effoctol\l. 
gall1>ns per cnpitn. is the fii;orc of con,umption, and If w11ter is permitted to run to wMle for "du,hing ' 
that th11 water system or D1ooklln upon that bR.Bis of pnrpo8ee, it is done in ignomnce and owing to the 
rx,r cnpila cun.,uwplion iM Rofficient for an incre.ns11 or fact that the applinncl·, U!•·J are 1lefectiw in con-
500,000 to her population of 1,000,000. W�sle of stmction. The mo,;t prominent pluu,e orwuler wn,tn 
water is the rcoult of thoughllc�qne�s and a want or is manifest during the Winkr munthR, wh<·n tho 
proper ntlcntiou concerning lhe queHtion of local dis- temperature falls below the frfczing point. In mnuy 
tribntlon in premise�, 11� to filne,;,; of app1m,tus used buildingR the faucets nre "sd runnio,:" w111t-r, nnrl Ro 
nnd lbcir permanency or durability. If premises tuo continue during tho Winter months ,tny anti night. 
metered l\ntl a liberal amount in gl\ll11ns 11llowed in Plumbing should be conRtrnclcd FO M lo Lu not 
consideration or Lu or rent paid, lhe owner or pnrty liabl� to the nclion of fr, ,I. Rnlu nntl regnlntiooK nn,l 
obligalc<I to l'"Y for all water used in exce..a of the inspection of huus, a arc failureii in tl,i>1 rol<p�ct. A 
umount ullowcd will 11ny ht>ed lo the m1ture and char- wat�r metn will r,•gnlate !lte qu,shon. Tho hnuge­
acter of tbe w11ter conoumiug appnratus, or he will be holder bec,,mcs inl�rc-teil at once. Tho plnn of 
mn<lu to pay for hi,; neglc'<)t. Good ph1mbing will be local cli.tribution anti character of uppnrntn� will bu 
required nut! only nllowed. It is bad plumbing that critically io\·eNlignled, uot to abridgu leintimnte UH<', 
waste, wnter. 'l'he rules nnd regnlrttionR ot the bnt to 11,·vid wn�Lc. n wout.l 11�em in view of lbe 
Dcp11rtmeut of City Works clo not au,! cannot permn, more tbnn unusn,I exp,·me attt'ntliog the oo,,t of 
nently and eff�ctua.lly check waste. A 111eter system pumping aud mninlcoaucu whi, h of OPCe!!Bily iR a p1trt 
\\ill Its oflloc is Lhni (cf ao int�lor and d�ecli>r of ofour system,ao,I will ine,-itnl1ly inneason•ourpopn· 
/eab, nod it ,.-,U silently perform its duty witbont lation incrca-ea, tb11t some orguni,.cd elfo,t sbouU he 
intrullm:.( upon tho domesticity of the household, nnri made to perman�ntly chc<·k wn,te, thereby ,npple­
etfo�livt\ly, beoau"8 in,H,·idtt 11 re$pon�ibility is deter- menting our prr;,..·nt ,yst�m l\nd the propoijr,\ plan of 
minul. The theory that a re.�tricted water supply will oxlonsion nnd which will l\RS11re1\ly 1111<1 eventually, 
h11ve lhu 1,ft'ect of liwiting the use of wnter for 88Uil!i- cstnblish n diminished 11er�npi1t, con!<omption. 

Extract from a Paper on ''SJ;;LF CLOSI"'\G ,Yo UK, Etc.," read at a 

)leeting of the American "\\,.ater \Vol'k:-; .\t--:;oeiatio11, held in 

Denver, Colorado, 1886, by 13. F. ,foU<'H, l\:;,;q., Sup't �ational 

,vater Works Com1>any, Ka11Hati C'ity, ..\lo. 

We know there is w;1,te, and we can flnd it, but expense atlcntlin!{ tho co•tof tutters I\Jltl wainlenance 
whtn fouud, "what will yon do with it?" Actunl I Jilli of opinion that lhe"< lmYo }lul<l Cor lhemsehes 
men�urement is preferable, as being more ,exnct, many limes over, not 1>uly in increa...·,l r,·venoes, bnt 
automatic, tffective and equitnlJlo. Tbe Water ll1·ter, in ,aving wniste which i., Hhuply RU,·ing conl nnd wenr 
118 tletined by Ludlow, of Phil,uldphia, is tnerely a 110d tear upon m11chincry. 
sleepless nod tireless machine not ktlSccptible to 'We are placing meter,, nbout as rapidly M we con. 
bribery or ,·iolence without discovery, reqniring little veniently can, bnt giving precedence lo premises with 
attention and recording actnnl consumption, reg1U'd- proml�cuons occupe.ncy, or \I hen \\Rate is likely to 
less of the cli,,position DllldO or tho wnter which pl\o!ses occur. On other well regulate1l sm11ller premises 
through it. ordiMrily not likely to wn.ste, tlie rotes are more 

The two systems of wru,te pren,ntion, tlllmely lat, a;ati.8fllclory thnu the result Crow rueleri; would be, and 
Inspection nncl enfo?Cement of pconlltcs, nod 2d, yet one of the�ft oouhl, anu someltmPs ilo, wa,te more 
Mc1umring and charging for the qnnutit) tnken, mny w11lt'r thnn ia used by Moma oftheJ.in.t mentioned class 
be compared by Rnppo�iug a given estnlJliRhtuont with t'Ureful tcnaul�. And yet ngnin, if a llleln Rhoul<I 
to be furnished ,vith gns nt an annnnl renlnl, depen,1- 1.>o pl1ced upon the hmaller preruis.·s, nine limes out 
ent upon tho carefulness of ils occnpnots, aocl no of lcn tho wnsto is retluc,d, and bills come in nt le,s 
occnsionnl visit l.>y nn inRpcctor. 'J'he suiigr:stion iK tl.t11n former rates; so much Ro M not to ju.tify the 
simply absurd, o.nd yet that is preoist•ly whnl we nil continuence of the meter. It is lherfor<: order�d out, 
do in every single cnse whero wo ralo promise" with nml m o little while M like as not, the wast,· goea on 
poor plmnbing work or with �nreleRH oconpnnlH. ni; before. So after nil, n.� before �t11tetl, lbe uniYc1sal 

Accur<llng to Lutllow, from whom I lo\'e to 1111011), nso of m1:t�rs is the only perfect remedy, n.t the 1wune 
67 per cent. or tho water supply is used while 43 pct' time the univer8al use of meters is not practirnl for 
cent. ia wnstcd. the r1·n.�OD8 nlrendy given; nnd so after nil wo tlrifl 

In Kansns City we hnve over 500 melerR in Uhe, nnd I back to the original proposition. How Cfln we pre­
some 5,000 plnces not metered. Notwithstanding the vent waste without the universal use of meters? 
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TABLE 

Showing the number of gallons or w te1, at fixed rates, which a consumer is 

entitled to per day, fo1· one yt:ar, for each dol1111' paid pe1• 1,000 gnllons. 

$1 
2 
3 
4 
6 
,; 
.. 

0 
10 
�o 
30 
(0 
f'j(l 
no 

70 
80 
HH 

l(�I 
200 
,00 
1()0 
600 
GOO 
700 
sou 
000 

JOO) 

5 C DtR 
per 1000 
gallowi. 

64 8 
10:1 G 
\U,l ,I 
21'.l :.? 
274 0 
3:!8 8 
SS3 fl 
4 4 
4')3 I 
6!7 U 

JO!)(l 
1&14 
210'.! 
:!7-111 
:l:!�S 
3,3c 
13'<3 
40:11 
517:1 

JI .O!i:t 
If) 438 
:.!I !118 
27 317 
3'.! fiiG

18 :J56 
4:1 �35 
•19 :11.'i 
6j.71J.l

\0 f'Ctl!R 
per JOOU 
gnllon, 

�; . 
64 !'; 

i,:•) •) 
lit.I G 
13i 0 
11a 1 
mt s 
211 2 
!!tG ll 
273.9 
5'1>1 
2'.I 

IOOG 
1370 
l•, 11 
191 
2!!1 1 
\WJr, 
:.!i,IS 
6(79 
S2111 

1�).Ur.!J 
Jil I 'J!l 
Jll 43� 
1:1 178 
:.!I \117 
�t �-,7 
:!7 'J7

16 C�IIIK 
per 1CM) 
gal101111. 

'" 2 
3tl Ii 
GI 7 
73 0 
91 3 

111:1 t, 
l:!7 K 
JIG l 
IG-1 l 
Iii:! Ii 
Sll5 
64 
730 
!II a

lOOll
127 
IIIJI
!fl 1:1 
Jk:/.G 
3053
6470
7:I();)
!113:1

10 Oa!:i 
12. 76.'i
U.IJll
!G 4NI 
1S.:!G-t

20 cenlH 
per 1000 
gnllons. 

13 7 
:.!7 l 
11.1 
M., 
(;,.i; 
"':! .! 
�lj iJ 

109 G 
123 3 
137 II 
:!71 
411 
64>:i 
f.X5 
�·>·l 
!159 

1o:i.; 
11!3:! 
1:lGO 
2i� 
.003 
6179 
1;1.19 
21� 

!l 61'0 
10.11.;s 
l:! 3:!8 
13.CO<t

25 ('t•UIR 
per 1000 
gallou!. 

10 9 
21 •t 
:l:!.H 
13 " 
6f !! 
r..; 7 
7f�. 7 
7 (j 

9 .G 
1 IJ.• ti 
:?l:1 
S!'J 
43, 
lilH 
11&7 
707 
7G 

u�,; 
10:1� 
!!191 
3.!�i 
i:IR.J 
fit71l 
li776 
71,71 
8it;7 
!I G;J 

10 :,,w

NOTICE OF 

:io <"<·nl• 
per 1111.0 
1111llous. 

9 1 
lb 2 
�7.1 
:16 G 
4 fi G 
ii! 8 
6:1 !l 
73 0 
'.! � 
lll 3 

18:l 
:!il 
865 
456 
li{8 
G39 
;30 
i.21 
tll3 

1,2,� 
�i39 
3633 
liiG6 
6179 
C3l"t� 
i:lfl5 
H:!t:I 
{118:! 

40 r�nlR 
per ]IKIO 
gallon 11. 

(l ., 
13 7 
20 0 
:!7 4 

8'1, :l 
11 I 
4j !I 
64 " 
OI ll 
G>i 1 

137 
:!•Jlj 
2i4 
31:l 
411 
4i9 
649 
GIG 
! "' 

ISG!'l 
�OM 
:!i8!J 
3J:!l 
4 IIJ) 
4i91 
5l'iU 
r.11,1 
c.549 

:;o rents 
pfr !COO 

gnlh,n,. 

6.6 
10.9 
16 4 
:!1.\1 
27 l 
3.u,
38 .3 
13 8 
41.l 3 
!;I 8 

111!1 tl 
IG4 4 
:!19 2 
:!ii 0 
:I:.!� 7 
SS3 5 

43 3 
49:1 I 
lil7 !l 

1ro5 s
IGB.'j 
:!1111.7 
�;:J!} ; 
32�7 6 
:163;; (i 
1 !/l.l 5 
1�1.11 .fi 
5471.l I 

KANSAS CITY WATER CO. REGARDING METERING ELEVATORS. 

Ornc11 OY X UIO'I .U, W.i.rm \\' Ol1SII t'ollll'.ll<T, l 
K•ss.,s CtTT, llo., Septernl>er IS, lf!'G. I 

l'o J 'LUl,lllElUI .. ,..n 1'1 i.nroa MAstll'Am·1= : 
From tho date or this notice nil llydrmlic Elevntor11 conneetetl ,.. ith the Wnt.:r Snpply in this City mn•t 

be !nrtwho,I with Holnr) l\lctPrs tu regi,,ter the quantity of water II l. The Indicators 1,entoforo in u,e 
ha.-o become so ol � ti,,nalilo nu,! 1111\ocurato in Uieir measurement, tlrnt it hM l.lecn dctid�d to n4nndlln lhcir 
1110 In the (ature nnd sapply Elernt n, through lleters entirely. 

l\Ietere will be fomishe<l 111 cost by the Water Company, and se t at the expense of the o•ncr or ocenpa11l 
or tho prcmia s. Kot lee i11 al o giHn thBt as 110on aa I11dicAtor• on l.levators now in n•o ure t q,ortul 011! of 
ord r, 1h Ir u,;e will be disc:ont1nued, iwd llctefl! required ac � upon tho supply nt l110 cxptnse of tho 0111·ncr or 
oeanpaul or tho premiRes. 

'fbe ay1telll or a11pplylng II, dmulie l'Jc,·atol'S throui;b Meters hnM ueen ndopt, ,l Ill fl number of otbtr 
dUts, aud the con botly iucreas10g iuiooyance and upense 01.•,:n,;ioned this Goml'"DY 1,J ln1lic11tors report&<! 
out or or,ler h".-e &howu ii to be necC11S&ry bore. 

It might bo well for Plumbcfi! nnil El�vntor \Inuufnctn n ra to meution thia Co.ct to pllrtie11 nl>out to liavo 
clovatofi! Rtt:1cbcd to the Wilt.er supply, as mneh nnnecess&J')' Cri<"tion WII) thus Le a,oh!eJ. 

ltei;pottfully, 
:SA'f!ONA[, W,\TER wonKR COMl'.\XY. 

ll. 1''. Jo�i.s, SUJ•l.



CITY ENGINEER'S 0F"l'ICE, WATER DEPARTMENT, PROVIOENCE, R. I. 

TJ:tBLE FOR TESTING METERS, 
SHOWING THE PERCENTAGE REGISTERED BY METER OF THE ACTUAL AMOUNT WEIGHED. 

10 CUBIC 

PER CENT. MORE THAN ACTUAL WEIGHT. I 
Pounds. Per Cent. Pounds. Per Cent. 

!)fjf; 10.u ;;,-� 5.9 
'• 9.9 , . 5.8 ,•

r,u; !1.8 .;�:• �.7
;1 0,7 ': .;. (i 

5fjs U.G 1391) .;,5 
1:: n.5 ', ,).5 

;'j-}ll !U ii!ll ;;, I 
,. tl.:l :� ;,,!I ,, 

570 U.2 5!•� .).� 
, . U.:! :, 5. l ,,

Jil 0.1 5!1:J G.n
, , !J.11 •;: l,!l ,! 

G'i2 11.:1 o!JJ 1.8 
,, 8.K J, 4.7 ,, 

:m 6.7 6% 1.7 
:1 i-u: '• I.Ii 

57.1 �.5 6M l.,j 
, . 8. L ', 4.1 ,l 

!>7:3 !i,3 <>!.17 l.11
>f !ol '' J:: 4.2 ,w 

1i71l 8.1 ."i�t� 1.1 
)2. s.o J: 1.0 

;m 7.9 Oft�, I.O
I, j.8 ·� :J.!I ,.

li78 7.7 l:IKI :1.8 
, , 7.<l I• :l.7 1l 

,�,(-li7!l 7.n :u; 

:1 7,r, '• :u 
o!iU 7.1 1:112 a. l

', 7.:1 , , :l.1 
,"i81 7.2 1:11:1 :1.:1 

I 7.1 : . a.:i ,. 
68:! 7.0 en� 3.1 
.� tl.U :, 3.ll,

FEET OF WATER AT 

LIMIT OF ACCEPTANCE. 

Pounds. Per Cent. I 

{illl}, !l (I 
Gll 1.!) 

y. 1.8 
tll2 I.fl

,, ,l l. 7
013 1.0

,": 1.5 
llli I. I

, . 1.:1/2 
61:i 1.3 

}, 1.2 

GIG 1.1 
,, 1.11 ,l 

Hli . �· 
:� .!l 

ij}l< .A 
r, .i 

I l!l ,r, 
� .s 

G20 .4 

621� 
• I 
.!I 

,; .2 1·•).) .l ·--
,,
,• \I.II 

..... ··········· 

Pounds. 

623 
,,
,• 

021 
,, 
,z 

025 
I, 

026'' 
,, ,2 

1127 
r' 
,2 

G2!l 

G:lll ):: 

,, 
,, 

nan 

1; 
631 

':: 
r.a2 

!'.3:l 
, ,..

I• 
ll3-i'. 

l.iJ,) 
, , ,,

){ 

Per Cent. 

0.0 
.l 

.2 
,, 

·"
. l 
• l
.5 
.6
.7

.8 

.Ii 

.u 

1.0 
l.1 
1.2 
1.2 
1.3 
1.l
I;; 
l.."i 
1.1: 
1.7 
J .!i 
Ul
u, 

:!.II 

Weight of 10 Cubic Feet of Water 
at 70° Fah.-622.72 Lbs. 

- ---

70
°

FAH. 

PER CENT. LESS THAN ACTUAL WEIGHT. 

Pounds. Per Cent. Pounds. Per Cent. 

636 2.l t,GJ I',, ··-
J, �-� ),; n.3 l 

1137 2 •I W6 tl.1 
'! 2.3 , , 11. l,1 

G:11! 2.1 Utifl (i.6 

:� !!.!i ,. G.G •• 
ll!l!I 2.5 Ctl7 A.fl

'l 2 ll y. n. 7 
Giu :!. 7 GtiR G.8 

I! 2.H '• ll.8
(>11 �.!I llfi\l G.O 

}, :!.!J , , 7.0 ,. 
tH2 :1.0 ll70 7.1 

,, 8,1 ,, 7.1,, ,, 
t,t:{ 3.2 r,71 7 •) ·-

y. !l.:l :f 7.3 
tJ.11 ll.11 G7:.! 7.ll

J� 3.! r' 7.4,,
n1;-, 3.5 (;7;! 7.5 

I J • a ,. 7.6 ,).,) ,,
r;.\ti :1.11 671 7./l 

'• :1.7 ,; 77 
tili 3.11 (if,; 7.7 

': 8.S , , 7.8 ,. 
li4R :J.!J (ljt; 7.9 

': I.II }-; 7,9 
t�HI Ul 1177 8.0 

'1 1 I r' 0.1 ,,
0-�· J 2 h7!'( 82 

'• 1.3 � 
): tt.2 

ti,;1 J.:{ o,u 8.:: 
'• u ,, S.l,,

•ii'it i,.; 1,811 !:!.1 
. , �J. 1; ', .�.5 • ,,



1).8 
t). 7 
6.li 
n.:; 
Ii! 
G.4 
6.3 
fl.2 
f..1 
G.O 

::::::::::::1:::.::::::: 

i:o.; 

,. ;2 
f�I() 

l, 
wr· 

r• 
en-, 

W,t 

t, 

Ii( ft 
I' ,, 

2.9 
:l.8 
:?.l'l 

:.!.i 

:?.l1 
2.il 
2.4 
:! 3 
2.3 
2.2 

2.1 

······ ..... ........... ······· .... ..... ... .

..... ..... . . ... .. . 

······ ...... ......... . 

Per Cent. less than the Actual 
Wei&ht indicates that the Meter 
Registers in favor of the Consumer. 

--

Constants to be applied to the Weight of 
Water at various Temperatures in order to 
use this Table. 

CONSTANT FOR 80° ... ... 1.00132 
70° ..... 1.00000 
60° ...... . 99905 

.. 

50° ...... . 99846 
.. .. 

40° ...... . 99824 
Multiply the Weight of the Water in the 

Tank by the Constant corresponding to its 
Temperature, and the Product will be the 
Weight that should be used in ascertaining 
the Per Cent. 

.;.-.:i 1,H fl>ll 8.ll 
·� 4,7 

1;.·,4 .j" 
·� 4.t•

6-,5 I :I 

, , 11.n,J 
f�2 8.7 

', 6.ll
G!'.<� 11.8

, , :..o,J 
11.i6 fj 1 

}2 8.!l 

r.'1-1 9.0 

,, :..1 

t,.j7 .i.:l 
'i :i.:l 

():;>; •>. I 

,, 9.0 
tj.\oi.j 9.1 

1/ !!.:! ,J 

liXtl 9.2 
,, !i,,& 

f,->·• ;;.r; 
•, 9.3 

68i 9.1 
r, U.t, 

lifjO fi.H
:, ti. I 

1188 �.;'i 

,, ;;,7 
61]1 :;.� 

I' 9.ll,J 
, .. ,9 9.tl

, , ii.II 

H62 fi.H 
!2 97 

601J 9.8 
, , r..o J 

CG:I 1;,1 
I' \1.8 2 

1)91 !1.:1 
la Id 

. ........... 
I' 9.9,, 

6ll2 10.0

To use this Table 1n connection with any number of Cubic Feet, divide 10 by the number, and with the quot,ent multiply the Weight of Water in the 
Tank, and the product will be the Weight that should be used In ascertaining the Per Cent. 

2 CUBIC FEET OF WATER AT 70
° 

FAH. 

PER CENT. MORE THAN ACTUAL WEIGHT. LIMIT OF ACCEPTANCE. 
PER CENT. LESS THAN ACTUAL WEIGHT. 

PCIII CtNT,. MOfllC: THAN PEA CENT. Leas THAN 
ACTUAL WCIQHT, ACTUAL Wt:IGHT, 

Pounds. Per Cent. Pounds. Per Cent. Pounds. Per Cent. Pounds. Per Cent. 
Pounds. Per Cent. Pounds, Per Cent. 

10.2 121:z 2.3 1:1:J 6.1 113 118 5.G

� 9.7 ,, !i.l 1 ·>•) t,. l. 7 12.; .1 I2i< :t7 :� 6.7 ,J -w1z
114 9.2 WI 4.7 12.1 1.3 I' .8 , , :u 131 7.1 • , . J2 �.!i I• l. :! I .s l'' I.:! l:..'9 :JJj I� 7A 2 

,J -. 115 8.:1 l��I :l.8 121 A I' I.ti '• 3.h 13ii 7.7 '· 7.8 I' H ,. 
130 l •• , , 8.1 ,2 ,, u l:!7 1.9 .. ,: us'- 7A 121 :!.9 ,• 

I.Ii 1:111 8.4 ,, 6.:J •i 2 . .J 131 l,'.I ,, ts.I! ,2 
J 117 (i.1 

11 ..... '.��---

2.1 
Weight of 2 Cubic Feet of Water 132

}. :,.3 13i 9.1 I' G.O 
ii.ti }� 9,1 /l ......... ' 

. . . . . . . . . . . . . ...... � .. at 70 ° Fah. -124-544 lbs. I' 6. 138 9.8 ............ ·········· 
11 

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 IRON PIPES. 
UPPER FIGURES SHOW FRICTIONAL HEAD PER 1,000 FEET .-14-i .2. 

LOWER FIGURES SHOW DISCHARGE IN CUBIC FEET PER SECOND.-.0061.

VebcHY, I:> I .A. J:v'.[ ET ER. OF PIJ?E IN' IN'OEl:ES. -- -- -Fetl I� I PerSe."CM I), (j J[j 0.75 J.O 1.iJ 1.5 f. s. 4. 6. 8. 10. 1£. 20. 14. 

:JO
. I JG. 40. )8. -- -- -

1-17.:! J l.j,,i iS. i ;;s.:J 4;;, ... 31.0 1 . )4. 12.3;; 7.20 4,91 3.64 2,8o 1, t).; 1.46 1.13 ,ll42 .G(l .GH I ,4.;
.1.0 

J
.
J

4-0 

4.:; 

5.0 

5.5 

6.0 

6.5 

7.0 

7.5 

8.0 

,;;,5 

9.0 

JO. 

11. 

le. 

13. 

14. 
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TABLE OF QUANTITY OF WATER DELIVERED BY SERVICE PIPES OF VARIOUS SIZES, UNDER VARIOUS PRESSURES. 

Proportion or llend l•f W11t, 1· (H) to lrn1-,-th of Pipe (L). 1:, ult,- in gulluus pH mrnut1•. 

;�� ..I ..I .J .J .J .J .J .J .J .J .J .J .J ..J .J ..J .J .J ..I .J ..J .J 
e .. 
,,. 0 (IO "" .1 .1! -· .J . . .. 

- .... ... <:II Cl) ,0 .,. c? � ... .... .... -· -· � 
C 

:r 
I :r I :r :r :r :r :r :r :r :r :r :r :r :r :r :r :r :r :r :r :r :r :r 

Inch..,, 

}: 1:1.'< l" 7 li.i lll.(i n.:1 11 11 1 :,?,:; ltJ s 8.8 h.3 7.7 7,11 t:.3 lj,1 I.I in 3.1 2.s :!.G :!. I 22 :!.] :!.O 

1' :11.r. 32.7 :10 I :.'15.!I 211.5 2,' :!1.t, 18 0 1:;_4 14 I 13.t 12 ! 111.!l Vii .. , 1] 3 .j,i, ,., 1.4 I.I 3.!t 36 ::.5 

� Ii I. I !it 7 48 7 15.fi I" •• ... 3,.r, :1u 2:1.x :ll.3 :.."i.� 21.1 1:1 3 li.2 11,!I 12 :! v.o ".G i.i i.O 1,,r, G. l :;:; :u 

1 111.8 10'1 HMI 03.r, Bil.fl 7!1 i(\7 1:1.2 r�, rn tt 4:1.2 :i:1.1; 35.:l :111. I t.) :..>0.1 17.i Jr..� U.1 I, I 12.;, 11.8 11.2 

1),( 1•,s.2 1�, � 174 fl IG:J.3 1r.1.2 I � l�ll.4 JUG \I b7.3 SI.G i5.t1 hO 61.; r.s.!i 13.7 3i 6 311.11 .!7.G .,. " .,> •• 23.3 21 '< !:0.0 J•J 5 

l 11 :JOR .:u l 2;r,, 1 :!,;; G 2a.,.:; :?17.i 191." )l',.i 1:li.i l.�.8 11:J.!I 11}'< :, \17.t �· 3 61>.i .-.. 1:i 4'<.i 43Ji 39 ... 6.11 34.4 3'!.6 30" 

2 l,:I:.!.� 4)!1H. 7 /jfifl. 1 5:U\.�f lbR.1 117 :l!IU.8 311i.3 282.; :!Gl. t :.!lb.8 2:!:l.i, !!Ill.ti Ii:!. I Ill.I 11.,. I HNI '-.I.I Ill G 7:J.h 70.7 l.li.G ti.$.� 

2•, 11!11 thtt! !J 7.R !l�I l":ir». l iMl!J t,!l�.o GOtO 193.9 41:l:! �27 7 3:10.1 :11� . ..! .II:.!� �.(t,.!t 2111. ti 171.6 15!: ..! U2.6 1 !.U l:!Ci f1 111).1 llU. l 

3 lili lt'o:.ll lliCO 1400 1351 12'14 1100 95.).; ;. 0.2 721•.8 671.8 Glr..n ,r,r.• -o., •••• , Iii.I 3::JO.l 31i.6 2;;;.� �-16.i .i,..11-,, --·>-- !.'11,.:, 1!!;;.1 1, 0 li-l..'> 

4 :J5'-I ;1.1:1; :1:..,1;) 2t�Jt, :!iH 2:i3:! �2(i,j 1!162 1&02 IJU6 1:1�5 l:!(;I 113:l H;u.:t 19.JO.K 1;:;:u, G�•J.2 litlG � 4t:3.2 12,.u an9 Sii.5 S5b.l 

0 ll217 59:.!� /j(�� :i227 1�39 1117 :1!151 3 IOG �7!11 :?fil:I :!I� 220(1 l!tiG 171 l l:J!ll 1111.1 !187.7 1183.li 806.,i 71U.7 6!18 . .; ti5�.G 1124 7 

6 0"¥, 9.'Wl ,..,a ,�,15 ;1133 69(;', h:!l:3 ,53'11 uu; 412;! :.1'<17 311!1 :1116 :!1;�3 22111 1;•rJ 1651s 113 .... 1 12;2 1!;11 110:! 11113.!l !)t,5.6 

'l'o illufilrntc tl11,; table, aM,ume o. �-inch pipe 100 !ct·t long, witl1 n pressure or •14 lb>. ut the inlet; 11 lbs.= 1011 ft:ct head, lhen the hcnd H = the 
lenf.!tb L, or H L; lhe column or the tnhlc i;hows o. d1srhnr�e of 10.!l gallons JlClr minutr. If tlie 1,ipo "n11 300 feet long- then the bend H woulcl be'/, 
or L nud the disrhnr •e would bo 6.3 gallons. 1f the pipo wnl! 20 feet long, H would 110 5 timea the lenA'th or L, nncl tho tlii;chargo 2 iA gallon.a. 

'.l.'o detenuino the fetl or head, multi1 ly tle J tm.ds fHH\JJe l � �.31, nlld divide the p1cduct. h) !Lo length of the pipe. 
Iut,--riu.T10�.-8fi feet of l in. pipe at G5 lbP. prc-;.ure. 65 lbs. X 2.31 = loU feet bend-then the hC'ad 150 = very nearly l :f timcis tlie length, 

or, H = li L, the table then shows 46.8 gnllons l er minute. 
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Table of Pressnre in Lbs. per Sqnare Inch for Different Heads of Water. 

0 1 

.4335 
4.3361 4. 7686 

2 

.8670 
5.2021 

3 

1.3005 
6.0356 

4 

1.7310 
0.0091 

2.10i5 
G.50'io

6 

2.GOlO
6.!l361 

7 

3.0.'HS 
7.3690 

8 

S. ICSL
v,o:n 

9

!l.90Jlj
8.2:lr.li 

0 

10 
20 8.6701 9.1036 !l.5372 0.9707 lll.4042 10.R377 11.2712 11.7111; 12.rnt! J2./i7J7 20 
30 l:l.OO/i2 1:l.4387 13.8722 14.3057 14.7302 15 1727 rn.ooo:i IG.03!J8 rn..ins rn.orn;� 30 
40 17.3403 17.7738 ll:!.207:l 18.lHUll Hl.07·1:l l0.5078 10.()413 2\).:m8 20.808:J :ll.21 h 40 
50 '.!l.6i51 22.1089 22.54:!4 22.111.;9 2:l.41l94 23.812!1 24.27G4 '.!l.700() :!r..11:11 2:;.r.,m1 oo 

60 26.0!0t 26.4439 2C,�i71 27.!il09 2i.Hli 28.1780 28.6111 2ll.O-t,;o 211.17110 2!1.!11211 60 
70 30.3.J.5f.i 30. 7700 31.212,i 31.GJf;(I 32.07!1,i 32,iiJ30 32.046ii 33.:lhOO 3:UH3:; 31.2171 70 
80 

90 

34.0806 35.114.1 35.&cl71i 
30.0JSG 39.4491 39.88:.!G 

J!.l-o 1 2 

35.(1811 3/U.14.0 36.&t!ll 137.2816 37.71/;l :is. IJ�/1 3S.5S2l 
t0.3Hl2 40. 7W7 41.?832 41.6107 42.rn;o2 t:!.1�37 12.111;:? 

8 4 15 6 1---; 8 9 

80 

90 

For other bends Uum thof!o given, alter the decimal poillt ns nc<."essary: for exru.nple, 
pressure per square inch due to 77 feet= 33.38 lbs., per square inch for 7.7=- 3.338 lbs., for 
770 = 333.8. 

Table of Heads, in Feet, for Different Pressures in Lbs. per Sq. Inch of Water. 

0 

0 
1 2 

2.�07 4.lll 1
3 

li.!J21 
4 5 6 7 8 9 

\:1.228 Jl.535 13.lU2 lll.110 l>; l�G :?0.7D3 0 

10 23.070 25.877 27.68-J W.091 32.298 34.GO� 3H.912 3!l.2Hl •11.li'.!G l:l.8,13 10 
20 16. 110 18.H7 511. 75-1 53.0lil 55.368 oi.076 59. !l!J2 G:!.2e.!l 6-J.500 61:i.903 20 
30 G9.210 7Ui17 73.821 76 131 78 138 80.746 8:1.062 85.:\i,!J 117.CGG i<O.Oi3 30 

40 92.2f0 91.587 00 894 !J0.201 101.508 103.816 106.122 105.420 110.736 ll3.0l3 40 
150 IJ5.3;)(1 117.C.17 Jlll.!)64 l:?:!.271 124.578 126.886 12\l.192 131.,10\l 1:);l.80G 13H.113 150 
60 13!l.120 I 10.727 JJ:J.034 14.l;.341 14.7.G-18 149.055 15?.262 J,'i-1.lillfl 1;,n.87tl 1511.1�3 60 
70 
80 

90 

101.490 1()3 797 166.104 1GK4ll 170.718 , 173.025 176 332 177.63!1 179.916 
lS.J,iiCO 18G.867 18!U74 207.630 193.788 100.09611!18.402 200. 7tt.l 203.016 

18:!.25:l 
206.223 

207.630 200.937
1

212.2.J.4 214.551 210.858 219.165 221.472 223.77() 226.0S6 228.393 
1 2 3 6 7 8 9 

70 
80 

90 

Fo1· other pressures than those given, alter the decimal point as necessary: for example, 

head, due to pressure of 75 lbs. = 173.025 feet, for 7.5 lbs. = 17.3025. for 750 lht!. =
1730.25 78 
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NATIONAL METER COMPANY. 79 

''CROWN" GAS PUMP. 

(PATENTED FEBRUAlW 6, i883.) 

Th, ( 'rown Ga, Pnw p is Rpccially adApted for pumping water from wells or cis1<:rn11, or for fort•ing 
wntc,r into timk� on th" upper floors of buildings from oity supply . 

• \hmys rc1uly to operate, it can be started instantly with a match.

Thu nmount of giu conRumed is very .. _mall, being 8 cubio feet when pumping 200 gallons of water 60
feet high per hour, or Iese water to a proportionately greater height. 

Thu puwr is emnll, com pn .. t and ornsmental, and occupies o. floor sp,we of only 12x2'1 inches, and 
stand• 2:.!! inchc� high. 

It i� uuule of the betit material�. and by the most car-eful and sldll!ul worklllen. All the crank and 
bearing pins aud the lighter ,·alve are of hardened steel, being ground to a fit. Tho pump and valve arn 
of composition, nod every part of the whole is accurately made and carefully finished. 

The ,Hametcr of the power cylinder i1; ...... 3 inches 

" stroke ............ ................. ,l 

., tlinmctct of pump............. . ... ,l! u

" stroke of pump ........ .............. 2 

" etrokes per minute .................... 200 

Capacity. . . . . . . . . . . 200 gallons P<'r boor. 

TTeigbt .............. 22! inches . 

Floor space required .12%21 " 

Weight ............ . 140 bs. 

Price .............. .. 



BO NATIONAL METER COMPANY. 

LAWS OF NEW YORK. 

1873, Chap. 33(), Sect. 73 on Page 503. 

The Commissioner or Public Works is borcby nnthorized in his disoretion to cause Wnler Meten, the 
pnltom or which nut! price or whkh sbnll be nv11rovccl by the l\Inyor, Comptroller and Chief.Eogin�l'f of tbe 
Croton Aqnotluct, to be ph,.-t>cl in nll storcR, worlu.hops, 1,otels, mnnufoctoties, public rdillct••, at wb11rvcs, .. 
ferry hoW<c�. stnules, D.nu in nil tho pl11r<·J< in whkh water i� furnished for businesR purposcR (consnmptfoo) 
by the Department of Public Work�. exrept prirntc clwellings, 110 tb11t all water 80 furnished thcr1•in or 
thereat may be measnred and known by snid Ot>pnrtment. 

DEPARTMENT OF PUBLIC WORKS. 

Xi:w You;, __ _ _ll\S •• _ 

Form of notice sent to partil's who 1,re r1:quir, tl to 1Z.1·t J/tltr, on their prt:miseh: 

Under the provisions of Sec. 73, Chnp. 335, Laws of 1878 (City Charter), authorizing the Commissioner of 
Public Works to cause waler mutc•rs lo bv plnccd "in nll stores, workshops, hotels, mAD11factoriea, public 
edifices, at wharves, ferry-house•, staulus," anti in all plo.oes where water is furnished for businc•s con�ump­
lion, "except private dwellings," you are hereby required within thirty days from the rcctipt or �lr\ ice of 
this notice Lo plnco a ................. or a Crown Woter Meter (wbich are the meters 11ppt<>ved in accord-
ance with �aid Sec. 73 of tho Ohnrter), on the pipe supplying your premises ............•.... with water, 
and thereafter to pay for water consumed acoording to meMnrement. 

In case of refusal or neglect to place the metrr 1\8 herein required, it will be plAccd by the Department 
of Public Work<1, au<l the expense charged to you ; and refusal or neglect to pay the water rates according 
to meBHuremeut will be followe,l by immediate stoppage of the supply. 

Your attention 18 respectfully rcque,;tc,1 to the nccompnnying rules nn,I r�gulations. 

Yery respectful!)', 

CO.ll\lTSS!O�ER OF PUBLIC WORKS. 

RULFS AND REGULATIONS OF NEW YORK ClTY. 

All mP111r, h<'l'Or(' hring 11lnc('d, must be 8en1, with a memorandum of the owner's or pnrchas�r'• 
name, resi,lence and pl"C<Jsol' busines.s, to the Departmon t Pipe tnrJ, 2-lth 81Net and Enst Rh-er, to be test11l 
'l'hey will bercturnctl within forty.eight boon;, upon tho written orcler of the owner, ghing the names ol" tb� 
pluwber who ill to receivo and set the met�r. 

('on,muer-. llTl' rNtnlred to kec.>1• Uteir mt•tcr, lu rPpah· ,uad protert tlu,m from frost nnn mjnry of 
llllY kintl, Ill their own expense . 

• Ul uwh•r-i are to be 11lalrt'd 1tl)(ler tlae �1111erri,io11 nnd to tho sati.,fnction of the Commiss1om • of 
Public Work�. or i;11cb 1wr,on a,i he m,,y ,le•ignate, ,o thl\t they Mn be cruiily examined Md read. 

Betwr1•11 ruch meter und the'Croton main, 1t ,top ('O<'k 11111,t bo plAced on th<! service pipe, with1n one 
foot of the meter, nntl no water from Croton ma10s shall be introduced or used on premises to be supplied 1,y 
meter, except that which pnssos through the meter. 

Xo tut•h•r �hnll h1• ,e1 within two feet of nny sink, 11rh y, oosspool, manure heap or pit. 

Licensed 11l111nbers of 1.hiij elty, and em11loyrt•s of 1he Department of Pnblio Works, are th,; only per. 
snn• authorize,! to ml\ke connections with waler mains, I\Dtl to stt or remove meter,;. 

No meter ,lu1U be rcmored or reJ)llired, 1.'XCl'Jlt n1w11 n pl'rmit from the Department of Public Works: 
and whenPver n meter is removed for any cause, the Cowmissioo�r of Public Works will require another t,1 
be put iu its pince. 

•
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In NM' or Tiolntlon of nny of the pr<'rrdlug re11niuuwnh and regulation�. or if free acceHs to tho 
metcN for examinati<ln pr repair �hull at any tiulc bo dt:11fod to the Engineer or such peh'on or persona aa
the Cowmis8ioncrs of Public Works lllRY employ for that puupose, or if upon examination it shnll 1,o fonnd 
thnt tho met�r has been tampered with, the wat<-r supply ,,]lo.II bo btopped, unle�s lhe party Rhnll promptly
p,,y such a,l<litiono.1 charge M the CommiMioncr of Public Works may impose; nor will tho supply bo re·
1111mecl except upon pnym,·nt of tho cxpen•e of Rhuttingott and turning on and upon satisfactory onden,tand­
ing that no future cansc o! oomplaint shall ariije. 

It IM 11roildecl hy Srrtlon 73, CJu1pter 3:J;;, Ln11s of 1Si31 thnt •·nll axpcn11cs of mdcr>', thdr connec­
tionij1wd setting, water rates and ollJ,,r lBwfol charges for the Rnpply of Croton Water, shnll be a lien npon
tho prtmi•es whero auoh wC\t<'r i� supplied as now pro,•ided by law."

A proper redudion II Ill he uuulo for ,rnlt'r rule, ulrencly pnid for the fiRc11l yonr ending April :1tJ, 18�0.
wh�n billli for W1\ter furni,bed throui::b mottril nro lllC\UO ont.

Bill� for nll e'q)('n,es or <'110.r!\"I'� in t·1m11e<·llo11 "IU1 meter�, l\nd for w11lcr furnished through them,
and pcnnits required therefor, nnd oil information in reference thereto, can he o\itaineil nt lho ollicc or lhe
Obief-F.ngrnecr, Room 11! City Ilall .

..Lil pll)llll'Dh for u�e of wntt'r
1 

tor meter�, setting, &c., 11111�1 be made nt tho offico of lhc Water
Regi<kr, and uo oth,r person ia authorized lo receive money utnn) oth•r plal'e.

COMMlSSIONRlt ot' Pl'llLH' WORKS. 

TABLE, 

l'repl\recl Ly J. Nu.,os Tu111;s, E� .• ( hief-Engineer, Rochester (N Y.) \\'nler Worb, showing the capacity of 
Water Senice J>ipeA, one hun,lrcd feet in length, in gallons per minute, "ith diomelers nnd heads as

F'indi�nlt>/l.

111 fl. 20 fl. :io rt. JO ft. 50 ft. tlO fl. 70 fl. KO fl. oo rt. I 100 n.
1!u1il. ll rn,1. Uend. Htnd. llencl. Hen,1. l l1·n1l. Hearl Head. I :aead

.. Q 
... .. .. .. .. .. .. .. .... ..

! ':' � .. � "' 
[ "' "' ., 

�·- -r. i .. .; ::. j :::. .:; ;:l, !i !! 
::. 

� 
::. 

.!
"' ,;

a.E-�
"' 

.§ 
a: i, .. " .. "' 

i, 
,. 

a "' "' ., i,Q Q Q " " d d "' " 

.9 .9 .s a ·= 0 .s Q a d Q .:; s:I 

it.E ;::: .s .£ .£ 0 -5 .9 0 

�.; ::; = :::'l
�

::a :.::i �
�

.:; k �.... 0 
,-; d d "' .; ,,.., -;; .... .; ;;;i0 0 C 0 0 c., c., Cl 

----

:l R 0 !12 I 30 1.50 l.8i 2.or. 2 :!H :! 11 2 Gt 2.76 2.01 1 :! 1 R!l :! flll 3 :Ji 3.i8 i :l3 I u:I 6 OIJ ;; !H 5.G7 r. 08 
;, 8 3 :JO 1 J;t; 5 72 6.01 7 .:l!l 8 (Y.t 8 7-t !l.3-1 0.91 10 41 :1 J 6 :!1 7.37 0.03 10.4:l 11 r,5 lt 77 rn 111 lJ 7-J_ 15 G4 ]6. l!i7 I! 7 Gil 10 84 13.2i Hi :12 17.13 11! 77 211 27 :11 67 22.!!7 21 :!!lI IO 70 1;; 13 18 5:1 21 40 :!3.0:! 20 20 2!! 30 30.26 32.10 3.1 �I11-li 11 :Jh :!!I :JI :ll 87 2!i.7:! :l:! 11 :Jr, l K 31, no 10.62 43 OS -1;; 3111 I IX.I:!! 2U 13 ;Ji? 2() 37.37 11 70 15.77 IH-!I 6�.85 .5G.Oll ,j!I 0�

J:I H :!:J 72 3!1.64 -11.0ll 47 :1:i ,;3 11::I /i8 00 62.'i,i 'ii OS 71.lG 7r..ouII :l �·1 Iii ·11 H.5 ;;1.00 58.0tl llS.O:J 72 2'.l 71j.00 83 3� 88. 11 !13 2:1 

1:x1,eriw��ts ul Uu11� R,.scrvoir with ono inch uoNo two hund,-ell 1t.nd twenty feet long, under twenty­
two feel hca,l, wltb lhree-c1gb!s of an inch nozzle, gnvo 7-6 gnllonK pAr minute, or fonr bnnclr�<l ancl ftfty 
gnl:ons per hour . . Tho table gives !or one loch pipe with !Jend onc-ltnth of its Jongtl1, with fr,·e dificbnrge
JU., i;allollJI por 1mnolc, or six hundrecl nncl lifty-two gllllone per hunr . 

• If the cap11city �M reqnirt.'d for MY otber length, tliamHcr 111,d bt·ad than those given ill the table,
multiply the nnmLer 1n Lhe table by 10, anti t!H·ide by the square root of tho required lenglb and the result
will g1vo tho u tunbPr of gallons per minute.
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0'> the last page of the book \\ hich \\'e present to our patrons and 

friends, trusting it mar aid them in their work of conuucting "·ater \Vorks, 

and prevent the great wastage of\\ ater no\\ going on, it mar be abo interesting 

to give a few facts connected ,1 ith the X \ no:--\I. :\ft·:TER Co�l l'A�Y. of 

:.\c\\ York. 

This Company was oq.�anized Januarr 5. 18iO-se,·entcen rears ago­

with the same Officers and Director,, as arc holding office lo-d,ty, they have 

met monthly for business, through the man)' years of the Company's hblory, 

and un<ler the management of the President, ::\1r. John C. Keller, we nre 

nble to state that \1·e have :;...r,,nt, .\:>. 11 Sot 1, O\'ER -1-5,000 \\' \ n.R :\Ih n RS, 

a number largely I'\ F XCES:-. of any other ::,..1 \, L F \1 JoR ,. en \Vu 1:R :\l 1:·rt:Rs 

1:-- TIIF \VoRl.1>, and lea,c you lo judge if in d1oosing- the motto, ";\'othini 

stu.:ceeds lil,e suCLcss," we cannot a<ld another, " Labor has ,urc rew.1rd." 

\Vhcn visiting New York we will be pleased to ha\·c you call at our 

Salesroom and Oflicc. 

Yours truly, 

NATIONAL METER COMPANY, 

252 BROADWAY, NEW YORK. 




