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FOREWORD.

Within a year of its formation in 1882, the New England

Water Works Association issued an official publication. For the

years 1883, 1884 and 1885 it published its Transactions, a volume

for each year. The JOURNAL was established in 1886. The quarterly

issues of the first two volumes were paged separately, but beginning

with Vohime III the paging was made consecutive within each

volume. Volumes I to XV began with the September issue. In

order to conform to the calendar year, later volumes were made to

begin with the March issue, Volume XV (1900—1901) containing

six issues to permit this change.

The first comprehensive Index to the Transactions and

JOURNAL of the Association was issued in 1904, the second in 1916.

The present Index is the third to be compiled and carries through

Volume XLIV, 1930; it forms Part II of the March JoURNAL,

Volume XLV, 1931.

The Index comprises three sections: a Subject Index, an

Author Index and an Index o Affairs of the Association. The great

expansion of the JOURNAL since the Index of 1916 was prepared

has made it necessary to forego reference to detailed subject matter

found within papers but covered by a more comprehensive title.

It has required, furthermore, that cross-referencing be limited to

topics rather than papers.

The Subject Index contains a classification of papers, topical

discussions, and reports of technical committees of the Association.

The titles to these are given substantially as printed in the JOURNAL.

A small group of papers not related to water-works matters is

classified tinder “Miscellaneous.”

The Author Index lists all papers published over an author’s

name, lengthy titles being abridged and obscure titles being

reworded.



ACCOUNTING AND RECORDS.

Bulletin of I{oquisrs Water Co. for waler users
(1-1.0. Heermans.) ni, 462 1908).

Card system of service :orations. A - W. F.
Brown.) ix 226 I894—951.

CsssifIed cash hoek Albert L. Sawyer.) XXXI 54

1917).
Depreciation in water-work a asenunts, with

reference to uniform reports. (H. 5. Chase-)
Xxrv 305 (1910;.

Depreciation in water-works• opcrat:on and ac

counting. ;Tconard Metcak.) XXIV 442 tiOlO,.
(lallu ns rs. liters r.nd cubic meters. (Fre.derirk

Brooks2 XVII 215 4903).
M.erer reading and billing svstc,n. Rochettcr.

N.Y. 5. B. 5:ory.i XXXIX 71 (1920).
Meter reading. biihng and cotlertingroveollc.

Prc,vidence. ft. 1. (A. P. Murray.) XL 457
1926) -

Meter records for 5mg’.) water wor Ice .

Brown.) XXX 427 (1916).
Office methods. regulalions and I Itt waler coil—

autt,er. (It.. .3. Newson,.) XXXIV 264 (1920).

Recordicg location of niains and services. ) 0. A.

Kimball.) vt’s 157 (1893—94).
Sinking-fund formuln. c Marcb 30 (1856—871

I June 27 (1886—87).
Sinking—fond tables- (Desniond Fit CeraId.) VI

185 (1891—92); (F. L. Fuller.) XII 103 11897—
98).

Stealing water. (0. A. Kimball.) iv 187 (1889—
90).

Underground records. (it. F. Johnion.) XXXVI 95
(1922),

Uniform accounting. (Coninlittee report.) Xl Xv

57. 373 (1921).
U,sifornnty In annual reports. (Committee re

port.) 118 (Trans. 1885).
Uniformity in municipal reports. (M. N. Baker.)

XV 189 (1900—01).
Water-worke accounting. (3. F. .1. MuIhall.) XIX

395 (1905); (E. L. Pride.) XXXI 63 (1917).
Water-works records. (A. S. Clover.) Iv 69

(1889—90).
See afao MANAGEMENT, RATES and

VALUATION.

ARATION. See TREATMENT.

ALARMS. See GAGES.

ALG.18. See QUALITY and TREATMENT.

ANALYSIS OF WATER.
A,,alvsis of water — chemical, microscopical and

bac,criological. (T. 31. Drown.) iv 79 (1.550—
90).

Ba steno! rn as) analysis of water cud its lIter—

preaIi°I1. C.-F..A. Winslow.) xv 459 (19(0—
01;.

Biologiral analysis of water. tW. T. Sedgwicic.

II Jone 7 11887—8-Si:Iv .50 18s9—90).
Cn’.oransi its relation to character of waler. U. S.

Hollis.) XII! 9-1 (1-895—99).
Effect of sor.l;ght on ccter,ninatl’In 01 chlorine

by o,’rhu-telldin :nethod. (F. H. ?drCruinb and
IV. ft. Kenny.) XLII 410 1928).

Elimination of errr.rs in the ortho—tetlidin method.
IF. ft. McCromb.) XLI 356 1927;.

Nature of color In water. (Thorndike Saville.)
XXXI 7s (1917).

Pht sic-al properties of water. (.k.en Itazen.) XVII

21 11903I.
Tnrbidinseter. iCnarles Anthony.) XVI 2.lo

11902).

See alan QUALIfl and TREATMENT.
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SUBJECT INDEX.

FOREWORD.

The Index to Association Affairs classifies biographical

notices and portraits, non-technical committee reports and matters

of general interest to the Association. Proceedings of meetings

including reports of officers and standing non—technica’ committees

are not indexed since they appear regularly in each volume. Presi

dential addresses. likewise, are not indexed unless they are confined

to a specific technical subject. In the latter case they appear in

the Subject and Author Indexes.

Throughout. the Index the volume of the JOURNAL appears

in small Roman numerals, the page in larger Arabic numerals and

the year in Arabic numerals within parentheses. The page number

indicates the first page of the article. The three volumes of Trans

actions are identified by including tile abbreviation “Trans.” in the

parentheses enclosing the year of publication. The separately

paged quarterly issues of Voltmmes I and II arc identified by interpo

lating the month of issue between t.he volume number a-nd pa-ge

number. In the Subject Index the topic is printed in bold-faced

type and the author’s name is given in parentheses. Discussions

of papers are not indicated separately as they are more or less

regular in occurrence. In the Author Index the author’s name

appears in bold-faced type above the titles of his papers. The

subject matter of the Index to Association Affairs is printed in

bold-faced type.

GORDON M. FAIR,
Editor.

Boston, Mass.

March 31, 1931.

AOUATC GROWTHS.
See QUALITY and TREATMENt

AOCEDUCTS. See CONDUITS.

ARCHITECTURE AND LANDSCAP1NG.

Beauly — an investment. (S. C. Stevens.) XLIII

370 (19291.
I.tndsr-ape problems of Spot Pond Reservoir.

Boston, Mass. çF. U Ohns ted.) Xv 272 (1900—

Ut).

ASSESSMENTS. Sec RATES.

ALTOMATIC SPRINKLERS. .ee FIRES.

AUXLLIARY SUPPLIES.
5,-c FIRES and SUPPLY.

B.4CKFILLING. Sc-c EXCAVATION.

BACTERIOLOGY OF WATER.

See ANALYSIS, QUALITY and TREAT

MEN’r.

BIOLOGY OF WATER.
See ANALYSIS. FISH. QUALITY and

TREATMENT.

BOILERS. See PUMPiNG.

BONDS, WATER-WORKS.
See MANAGEMENT.

BRASS PIPE.
See HEALTII and PIPE (SERVICE).

BREAKS. See WASTE.

CASTINGS, SPECIAL.
See PIPE (CAST IRON) and SPECIFICA

TIONS.

CAST-IRON PIPE.
See PIPE and SPECIFICATIONS.

CATCIMF.NT AREAS. See WA’rERSHEDS.

CEMENT. See MATERIALS.

CEMENT-LLNED PIPE.
See PLPE and PIPE LINING and COATLNG.

CEMENT PIPE. See PIPE.

CHARGES. See RATES.

CHEMICAL TREATMENT.
See TREATMENT.

CHEMISTRY OF WATER.
Sse ANALYSIS, QUALITY and TREAT.

MENT.

CHLORINATION. See TREATMENT.

COAGULATION. See TREATMENT.

COAL. See PUMPING.

COLLECTING WATER RATES.

See ACCOUNTING and RATES.

AC



6 SUBJECT INDEX.
SUBJECT INDEX. 7

COMPENSATING RESERVOIRS.
See DAMAGES.

COMPLAINTS. MANAGEMENT.

CONCRETE. Sec MATERIALS.

CONCRETE PIPE. See PIPE.

CONDUITS AND TLNNELS.
CatsiddAqueduct. New York. N Yz

C:ev tunnel and conduits. (W. E. Spear.)
xxvi: 315 1 19 13).

Hudson River crossing. (Robert Ridgeway.)
xxv .317 (1911).

Otd aqueduct. Haverhili. Mass. lÀ. L. Sawyer,)
Xxii 442 (1908).

Risks taicer. bc a municipality in having hut one
suppiy main. (J.C. Hancock.) vi 59 çla9l—
92).

Scituate Aqueduct. Providence, R. I,:
Aqueduct in open cut. (T. T d.) xn

.56(1926)
Tunnel. IR. R. Bradhury.) xi. 535 (1926).

Sebago Lake conduit. Portland .Me- (H. U.
Fuler. L, Metcalf and C. B .Mitched.) XXX:X

394 11925:.
Shepa:ig T:innel. Waterbury, Coon. (H. A.

Carns.) xnir. 258 (1929). -
Trounce in tunuc) and sunwsy construction,

Boston. Mass, iF. I. Wir,dow.) xxvi 228
1912:’.

‘Viei tm new C roton Aqueduct.. (Deen:ond Fur.
Gerald.) in 161 11588—89).

See also PIPE.

CONNECTIONS, PIPE. Se PIPE JOINTS.

CONSERVATION OF WATER.
.3cc LAWS and SUPPLY.

CONSUMPTION.
Forms for water—consumption statistics. (Coin.

mittee report.) xxxi 481 (1927).
How to roduce excessive water consumption.

(J. C. Haskell.) ax 231 (1894—95).
Meters and water consumption. 1W. S. John

son.) xxi 109 (1907); xxv, 40(1912).
Municipal use of water. (John Veoner.) xv,I

268 (1903).
Reouisite amount of water for a public supply.

(5. H. Shedd.) xviii 1 (1904).
Results of mneterage:

Atlantic City, N. J. (W. C. Hawley.) xii ill
(1897—08),

Boston. Mass., Metropolitan. (S. E. [Ollam.)
xxxi 495 (1917).

Brookline, Mass. (F. F. Forbes.) xx 247
(1906).

Hartford, Coon. (H. M. Peck.) Xxix 282
(1908).

Larger cities of the United States. xv 351
(1900—01).

Safe ratio of pumping capacity to maxim UOI con
sumption. (W. B. Sherman.) ii’ 90, 101
(1888—89).

Water consumption. (C. W. Sherman.) xXxvi
273 (1222’.

Water cor.sumption:
Boston. Mass., Mearopomnan. (Dexter Rrack

set.:: XVtII 107:19(9:.
Milton. Mass. (D A. Heflernan ) XXv:il 200

11914:.
B seer—consumption stalistirs. 1W. B, Sheru:an.)

at March 35’. 1887—aS;: aComrnmtteere.pori.)
XV 352 9000Th XVIII 115 1904:.: XXi 112
11907): xxv 06(1011): XXVII 29 (11513); (E S.
Coe,) Xxv 66 39111.

Water uss difficult to control. 1W. F. Sullivan.)
xxvum 377 11914).

.3cc also STATISTICS, SUPPLY and WASTE.

CONTROL OF WATER QUALITY.
See QUALITY and LAWS.

COPPER AND HEALTH. See hEALTh.

COPPER PIPE. See PIPE (SERVICE).

COPPER SULPHATE TREATMENT.
See TREATMENT.

CORPORATION COCKS.
See PIPE SERVICE:.

CORROSION AND ELECTROLYSIS.
Action of water on metal. (D. A. Heffernan.)

xxxv 123 1921:’. , , -
Action of water on pipes. (Freela:io Howe, Jr.)

xxII 13 :190-c).
Coogardic pipe line. Australia. md cortection

of corrosion. (F. F. Longleo’.) xxx:X 421
(1923).

Corrosion in water-works engIneering. IF. N.
Speller.) xxxlx 90 (1925).

Corrosion of iron and steel pIpes and standpipes.
(Coit;itli lee report.) XLIti 358 1929).

Corrosion of 36—in. stcei force main. Akron. (5.
(0.0. Dixon.) xxxvi 157 (1922:..

Corrosive action of water on metals. (H.
Weston.’ xxav .559 i1910).

Electrolysisof pipes. Lynn. Mass. (J. C. Ilnekell.)
x 278 (1891e—96:.

Rectrolysis of ales Iforce main Akron. 0. (V.
B. Pht’.lte-: xxxvi 170 (1022:.

Electrolysis of water pipes. IC H- Morse) vit
139 i€92—93: : (CA. Stone arc: H C Forbes.)
lx 25 )l94—05): fH. S. Storrs.) xIS) 1895—96’:
(E. E. Brownell.) x Iv’S 63 (1899—1900::
(F. A, W, Davis.) xv 22,5 (1900—01): A. A.
Knudson.) xv 244 (1900—Oil: IDisrossion.)
xx 34 (1906); (H. B- Rosa-) xxix 49 11915):
(A. F. Gana,) xxxi 280 (1917); (C. F. Meyer
herm.) xLuI 143 (3929).

Filling of service pipes by sediment of tubercu
latlon. (Discussion.) ‘/51110.111893—94).

Grounding electric-light wires on water pipes.
(F. E. Merrill.) xxua 180 (1909).

Lead-covered cables a cause of electrolysis of
water and gas pipes. (A. A. Knudson.) xXIu
164 (1909).

Monel metal for water-works uses, (U.S. Arnold.)
xxxvi 86 (1922).

Prevention of red-water plague. (SF. H. )Vslker.)
xxxlv 33 (1920),

RelatIve corrosion and constitution of iron and
steel pipe. (H’. H. Walker.) xxvi 7 ((912).

Soil-corrosion effects upon piping, Tests of
U. S. Bureau of Standards. (J. D. Cepron.)
xI,I 81 (1927).

Tuhercles in iron and steel penstocks. (H. A.
Hale.) X 244 (1895—96).

rreiberculation of cast—iron pipe. (C. W, Sims:’—
man,) XLII 259 (1928).

See also PIPES, QUALITY and STANDPIPES.

CROSS-CONNECTIONS.
See DISTRIBUTION.

CURB BOXES. See PIPE (SERVICE).

DAMAGES.
Ad)ustisaent of diversion damages be’ storage

compensation. (Ii. F. Horton.:’ xxst 331
10 ito

-

Awards for water and waler-power divcrston,
:Committc-e report.) xxi’s’ I 11510).

Coo:pensating reservoirs mo diversion of water.
:C, 51, Savills.) XL- 352 :1926).

Damages by diversion of water powen (t7 cm;seime
HersaheZ : xxl 241 19071,

Damages to mill powers, Troy. N. V. ‘V. 0.
Itaymonci.) X:tI 152 laPs—OS).

Loss of water power hvd:vcrslon. (L. ti. Hast
ings.) vii 187 (1892_tJ3.t,

Real estate and damage settlements Seituate
Reservrnr. Providence. It. I. (E. C. Craig.)
XL 503 1926).

Vaues of water Rowcrs and damagea caused b)
the diversion 0: water, (C. T.Atain,) axa 24
(1907).

See also LAWS.

DAMS.
Arched masonry dam, las Vegas. N’. M. 1W. T.

Barnes.) xxvi 356 (19121,
Construction and failure of Austin. Pa,, dani,

IT. C. Hatton.l xxvi 262 (1912).
Construction of clams. (A. E. Walden.) xxvni

268 (19141,
Core wail, Svsaaonp Dana. N. ). .-(. H. Pratt.)

xxxvi 457 (1922).
Dam at Quincy. Mass. (L. A. Taylor) ui 167

(188n—59),
Dams in ,Ianan. f.&:tsn Haicn.) Lxiv 451 f930.
Design ot o iversio n t’oneiu it and waste works,

P,icharn Corner Dan,. New hartford. Conn.
‘U. H. WIse,) xxxi 595 1917),

Echo Lake Dam. Milford. Mass, Leoaard Met
calf,) flIl 246(1903).

Engineering cor,stnic:ion by the United States
Reclamation Service, IM, 1), Leighton.) xx 127
(1906).

Granville Dam, Wcstfitod. Mass.:
-onsirureion, (E. B. ).fvote.) XLnt 175 i1920.
Design. (CA, Farwell xLi;a 104 11929,
Soil studies, (Charles Terzaghi.) XLIu 191

:1920).
Grc.uting and preparing founeianonnfScieuate

Dans. Providence. H. I. Ii V Turner.) XL 517
(1926).

Grouting rock fuundntions. Hartford. Coon.,
dams. (3. E, Garraet,) xxxi 609 (1917:.

Hollow concrete dams, (C. H. Eglee.) XXtt 20
(190.8),

Hydraulic 811 d allis. ltlirsnIi Conservanu’ Dis
trict. (2, (H. S. R. SlcUurdy.) xxXIu 389
(2919).

Wepaug Dam, Hart-ford, Conn. (H. W. Grisv.old.)
xxxi 603 (1917).

Sew Haven Water Coisspanv’s dan,, Wnndhndge,
Coon, (L. A. Tayl::r.) ci 51 11.091—92).

Phelps Brook Dam. Hartford. bonn. (J. F.
Shaughnessy,) xxxii 39 11918).

Sand-embankment darn, Chicnpse. Mass. (M. 0.
Mansfield.) xni 244 (1927).

Scituate Dan,, Providence, R. 2. (F. B. Marsh.)
xi. 477 (1926.)

Stat ecuntro I of design and construction of dame
and reservoirs (C. E. Chandler.) xxvi 173

- (1912).
State supervision of dams and reservoirs, (F. P.

McKibben.) xxvi 242 (1912).
Temporary dam of wood and sandbags. New

Bedford, Mass. (Ii. C. 1’. Coggeshall.) ala 200
(1888—89).

Wonnsocket reservoir and damn, Smithfield, It. 1,
(B. I. Cook.) XII 20 (1897—Pt).

,See also RESERVOIRS (IMPOUNDING).

DEFERRIZATION AND DF,MANGANIZA
TION.
See TREATMENT (IRON REMOVAL).

DEPRECIATION.
See ACCOUNTS and VALUATION.

DEPTH OF PIPE LAYING See PIPE.

DIESEL ENGLNES See PUMPING.

DIKES. Sec DAMS and RESERVOIRS.

DISCHARGE MEASUREMENT.
See HYDRAULICS.

DISEASES. WATER-BORNE. Sc.’ }IE.tLTH.

DISINFECTION.
See TREATMENT :DISINFECFION)

DISTRIBUTION.
Cross-connections, (Committee report.; xcii 191,

461 3928)-. xcii: 79 (1929).
Cross-connece:ons in Connecticut, . J. Scott.)

xut 365 :1927),
Design of distribution svseeemis. (0. S. W:li:nss.)

xiv 97 (1399—2900); (V. B, Siems and D. B.
Biter.) xcii,, 24 (1920).

D)STR)BUTION.—(Coelfseised).
Distribution and maintenance. Providence, It. I.

(S. F. Nolan.) xu 460 (19261.
Distribution problems. (F. B. Nelson.) xLrti 133

(1929).
Distribution system:

Maiden Mass (S NI. Allis.) v 164 (1890—01);
Hsa’tford, Conn, (Frank Brainird) xxxi 581
(2917).

Experiences in Hartierel, Coon, (C..XI. Savifle.)
xxx 193 (1916),

High-senice syseem. New London, Cons,. (1 .11.
Richards.) vii 148 11592—93).

Some things that should h edene in cons mruelit’g
water wdrks, W, H. Ili;l.) x’im’. 36 (isOS—99t.

Study and extension of d,etr:bt,tinn systems.
iL: C. Hough.) xxi 14 (1027).

Testing distribution systems. F. L. Fuller.) xl

330 (1896—97).
Sec else FIRES. hYDRANTS. HYDRAULICS,

MANAGEMENT. PIPE and SUPPLY.

DIVERSION OF WATER,
See DAMAGES and LAWS.

DIVERSION CONDUITS.
Sec DAMS and RESERVOIRS.

DRINKING FOUNTAINS. See FOUNTAINS.

DUTY. Sec PUMPING.

DYSENTERY. 5cc )IEALTH.

EARTH DAMS. See DAMS.

EMBANKMENTS.
See DAMS and RESERVOIRS.

ELECTROLYSIS. Sec CORROSION.

ELEVATED TANKS. Si€ STANDPIPES.

ELEVATION GAGES. .3cc GAGES.

EMERGENCY SUPPLY. See SUPPLY.

ENGINES. See PUMPING.

EPIDEMICS, WATER.BORNE. See HEALTH.

EQUIPMENT. Sec MATERIALS.

EROSION.
See GEOLOGY and WATERSHEDS.

EVAPORATION. See HYDROLOGY.

EXCAVATION and BACKFILLING.
Are trenching machines worth considering in ex

cavating trenches an city streets? (Discussion.)
xxvol 76 (1914).

Back-filling trenshes. (It. A. H’, Ha:nn:att.) xmm

160 (1597—98); (F. H. (iowing.) xu 173 I897—
98).

Excavating in quicksand. (A. F. Novos.) lv 218
it8SW-90.

Experiences with a treisrhmssg machine. SVor
cc-seer. Mass. tG. tV. Bale heder.) xxxi 456
19E’’. xxxiv 31.5 1192)):

Macadam road thawed w,tia steam. P B.
Weston.) Xml 90 (1595—99).

Portahe platforns to aid In excavating trenches.

H. C. P. Coggeshall.) lx 125(1894—95).
Quicksand — :ts nature. behavmor and control,

1C. It. Cow,) xxxiv 171 :1920).
Water-pipe trenches em, good roads. ‘4. E. SIc

Clintock,) Vlil 71 (iS93-’94(.
See alas PIPE.

EXPENSES. Sec MANAGEMENT.

EXPERIENCES. GENERAL.
See MANAGEMENT and SUPPLY.

A



S SUBJECT INDEX. SUBJECT INDEX. 9

EXTENSION OF PIPES.
See DISTRIBUTION, MANAGEMENT, PIPE

and RATES.

FENCING WATERSHEDS.
See WATERSHEDS.

FILTER SAND. See TREATMENT.

FILTRATION. Sec TREATMENT.

FINANCING. Sic MANACEMENT5nd RATES.

FIRES, AND FIRE PREVENTION AND PRO
TECTION.
Arrangement of hydrants and water pipes for

protection of a city against fire. (4- R. Free
man.) Vil 49,152(1892—03).

Automatic sprinkler regis lations. xv 103 (1900—

Desireb.,. pressure at hydrar,ts, (F. I. French.)
xxv 247 1911).

E)imtrating the conflagration hazard. (E. U.
Croshy xv 97 (1900—01. -

Expertniee.es and pras., iea eabes relating to
fire streams. 3. B Freeman.) iv (5 [18.89’-
¶50;.

Field-engineering service of National Fire Pro
tection Aesoesatian, (F. II, Weistworth.)
Xae 428 (1927),

Fighting fires beforehand. (C. W. Mnwry.) XLI
413 (1027).

Fire in office arid shop of Fairliaven Water Com
pany. çtf. T. Gidley.l XL 29 (19261

Firs protection by direct high—pressure from
pumps. 0. A. ItILis. nil? 1892—03).

Fire prneee’iion for (tin u:scte:riug eetsbhsh—
)ssenhi. Discussion 1 vii 176 1892—93).

Graoine a-acer works with reference 10 fire pro—
tect:on. Cnmn.’etee report.) xxx 513(1916)
Xxxi 6 (‘017:.; xxxiii 372(19191.

Handuig fires while clisrigiiig distribution mains.
(0. F. Chats.) x 231) (1i95—96).

High-pressure fire syst ems:
Atlantic City, N. J, IL. Van Gilder.) Xxxiv

146 (1920).
Boston, Mass. (F. A. Mclnnes.) XXXVI 483

(1922); (F. E. Williamson.) XLI 114 (1027).
Providence, R. 1. (U. B. Weston.) Xiii 85

(1898—99).
High- pressure fire systents from the under

writer’s viewpoInt, 1G. ‘V. Booth.) xxxvi
495 (2922).

nsuranee rates and the water service. (F. A.
Barhour.) XX:I 322 (tOOt).

Loss of pressure caused ha peters in fire supplies.
(E. I’. Frenrl-.) x:i 73 (l.tfl—t55).

Privale fire protectinn. I Cnmnsitl ee rersort.)
Xvi 290, 315 (1902): Xvii 425 (1903); XVIII 198
(1904): XX 17(1006).

Private fire protection and insoranea rules.
(Gnrham Dana.) XXII 465 (1908).

Re asonal.le reqoirensenfs fnr fire proteetinn im
posed upon water-works systems. (Clarence
Goldsnsitlt.) xxvi 305 11912).

Recommendations of National Board of Fire
L nderwriiers fur rn prove metes in tire de
pan ncnc and waler sopnly. NI ar,ehester.
N. H. x:x 115 (1905).

Relation of water—works engineers to fire service
of factories. (Edward Atkinson.) XVII 58
:1003:.

‘Salem fire. IF. A. Mcliines and Clarence Gold
smith.) XXIX 94 (1915).

Salt-water fire system, Boston, Mass. (F. A.
Mclntes.) XIit 304 (1898—99).

Standard schedule for grading cities and towns
with reference to fire defenses and physical
conditions. (3. 8, CaIdwell.) XXXv 1 (1921).

Tests of capacity of steaiis fire—engines. hydrants,
and hose, Boston. Mass. (Dexter Brackett.)
IX 111 1894—05).

Tests of fire—service devices, Lowej, Mass.
:W F Sullivan.) xix 161 (1005).

Use and discard of ausiliarv fire protection from
a polluted source. (C. NI. Savilie.) XXxve
302 c922).

FIRES, AND FIRE PREVENTION AND PRO
TECTION.—(f.7osstisiued).
Water service and fire protection of theaters.

(W. P. Gerhard.) IX 77 (1894—95).
Water sopply at Boston fire. Nov. 23, 1880.

(Dexter Braclcett.) iv 382 (1589—90).
Waver supply at fires. (3. C. Ilaslcell.( vi I 47

1892—93).
Weight of main pips for fire suppy. t Discus

sion.) v IS 1890—0)).
What a water-supply engineer can doir. the fire

department. (J. F. Tr,von I cx 93 (1804—tHi.
,Ssra.fis, ACCOUNTLNG. DLSTRLBUTLON,

HOSE, HYDRANTS, METERS and RATES.

FISII.
Eels in water works and their control. (0. W.

Field.) XV 390 (1900—01).
See o/so QUALITY.

FLANGES. See PIPE and SPFCIFICAT[ONS.

FLIES. See HEALTH.

FLOODS. HYDROLOGY.

FLOW OF WATER. See HYDRAULICS.

FLUSHING See PIPE CLEANING.

FORESTATION. See WATERSHEDS.

FOUNDATIONS. See DAMS.

FOUNTAINS.
Drinking louusains. (W. U. Faxeaa.; a’ 111

IleOOPl).
PobUc walering stations. (F. F. Merrill.) XXVIei

357 (1914).

FREEZING . HYDRANTS, ICE and PIPE.

FRICTION LOSSES. See HYDRAULICS.

FROST PROTECTION.
See HYDRANTS, ICE and PIPE.

FUEL. See PUMPING.
GAGES.

Air:uprcssire gages. (0. F. WIr,s.oss-) ix 248
1594—9.51.

High-water slarrei for reservoirs. tIc. P. Whitee
more.) Iii 21 (1888—89).

Recording gages. :J. .1. Gould.: vOS :i.591J—91).
B ee’rdir.g pressllre gaçes. (F. 0. Perr:.) X 255

(:805—06).

CArES AND VALVES.
Care of gates and hydrants. (Patrick t)ear.)

xxvne 298 (1014).
Effect of small gate or valve i’n targer pipe line.

IT. E. Lslly.) Xxxiv 302 (1920).
Electrically-st pcrated gates. (Discussion.) xXxviI

101 (1923).
Eia..iriraiiv—oix±rated va.vcs and risstant control.

:&cr Williamson.) XXIX 5417 (1915,.
Eieetriflcaiio:m of gate valves. Payne Dean.)

XXXvI 264 (1922).
Etnerienoe with a 30—in, gate. (H. S. Nevons.)

IV 212 (1889—00).
(iafe pan. 74 (Trans. lSS5.
Locating gales. (Discussion.) 111 13 (1888—89).
Manganese bronze for vllve stems. (II’. H.

Conard.) sxXvI 32 (1922).
Packing gates. (Discossion.) 92 (Trans. 1885),

I Sept. 71 (1886).
Reasons for Idopting solid-wedge valve, Boston,

Mass (G. H. Finneran.) xxx 101 (1916).
Reasons for using dnoljle-disk valve. (S. IS.

Disen.) xxx 506 (10l6(.
Relef t,rsIcIy va-yes in distrihuttonsv,cen:s.

:8. F. Bsbcnck.) in 57 (188.8—59’.
(Vater-presessire regulators. (A. 0. Doane ) XX 1

1t906).
Ste alse PIPE and SPECIFICATIONS.

GEOLOGY.
Erosion on the I’acific slope. (8. 51. Allis.) itt

158 (1888—89).

See alec GROUND WATER and WATER
SHEDS.

GRF.AT PONDS, Ste SUPPLY.

GROUND WATER.
Artesian well experinient. Tai,nI’..n, Mass. (ti.

F. Chase.) Iv 221(1889—90..
Call tests by tuh:i(ar wel’ i se reLesi upon to show

a non as. of waters variable foe a ph hOc water
supply? (W. C. Bnyes.) ni 27 (1888—89).

Dri Venw ells, (Discussion.) i Sept. 79 (1886—S7(.
Driven wells as a sotiree of water stipply. (A. F.

Noyes.) i June 19 (1886—87); (F, F. Forbes.)
141 (1890—91).

Driven wells:
Brettots Woods, N. II. (W. P. Gerhard.) XvIII

247 (1904i.
Rrnoklm:e,,’slass. (F. F. }‘.rbes.) Xl ips 1596—

97(.
laiwill, Mass. (George Bowrs.( ix 66 0594—

95;) x 226 (1595—96( Xsn 35) (189.8—99).
Ground waters as soorces of pulii:e water suPply.

1W. 5. Jo:inson. I XXIII 4fl1 (1000:.
IntltraI:nn generics, Des Moines, Iowa. (C. 8.

Ilurdiclc.) xxxviII 203 (1924)
Quantitative eslillial ion of ground waters for

public supplies. (IS. L. Fuller.) XXvII 233
(1913).

Soils irons which water supplies ulay be drawn by
filter galleries or driven wells. (Phiness Bat)
ill 29 (1888—891.

Sub-surface coIled iimg svsteiem and quality of
water. Newton. Mass. (E. I-I Reeds.) xxxvii
312 :IJ23,

F :tdergroe:tsd aster: how to obtain it and care
for is. Genres Bowers.) xv:1 127 (1903’.

t. slicing a spring as a source of macer supply
for a town. 1.. F. Hawes.) xi 15.) (1896—07;.

Well covering, SV;iltltan. Nurse. F. P Johi:soa.)
tIll 120 (1893—154).

\Vcll. Walthans, Mass. (F. L, Fuller.) vi 183
(1891—92),

See alas SUPPLY.

GROUNDING OF ELECTRICAL LINES.
See CORROSION

GROUTING AND CENTrING.
Set CONDUiTS. DAMS and RESERVOIRS.

HAMMER. WATER, Ste HYDRAULICS.

HEALTH.
Copper and health. IWm, C .Sclsneider,) XLIV

485 (1930).
Drinking-water and disease, (W. 1’, Mason.) vi

139 (1891—92),
Fliesand disease, (H, D. Pease.) Xxv 17 (1911).
Gsstro—enteritis, Peabody, Mass. October. 191:1.

(A. D. Weston.) xXXsv 193 (1020).
bead poisoning fly lead serv met’-lsipe. (F. F.

Forbes I xv 58 5960—01).
Lead po’son;ng by water anti tie prevention.

i B. S. Weston.) xxxiv 239 (2920)’, Xxxv 1215
(1021),

J,s.::macvity of typlme;id bacillus. GA, Johnsnn.(
XIX 506 (IOU-Si.

Massachusetts waler supplies and the typhoid
rste. (H. W. Clarke.) xxxiv 203 (1920).

Mnrteility rates of Philadelphis. Pa,, in relalion
to tIme water snpply. (1. 0, Vpgleson.) xxviii
227 (1914).

Mosouitoes and their externsinatioa. (W, L.
Underwood) xviii lfii (1904).

Oysters a cause of typhoid fever, Washsngton,
D. C. (W, T. Sedgwir.k.) xxv 470 (1911).

Poi.sosioeis effects of copper. (F. B. Mallory.) xct
27U9271.

Relation of improvements in a. 51cr supplies Ic,
typhoid fever and other inle’si:i:al diseases.
C A Hnlmqniss.l xxxviii 237 19245.

Relation of inter.site’ of typhu.d In eheracter nf
water carriage, (11, P Mason.) XeX112 tl9OS;.

HEALTH.—(Cssaiseued).
Relative responsibility of public water supplies

and other factors for the causation of typhoid.
(XV. T. Sedgwiek arid C-F. A. Winslow.) XX SI
(1906).

Typhoid epidemics:
Cleveland, 0., 1903—04. (0. C. W(mipplt’.) xx

206 :I9L’3).
ithaca, N. 1., 1903. (G. A. Super.) xvus 431

(1901.
Kentmebee Valley. Me.. 1902—03 (0. C.

whipple and E, C. Levy.) XIX 11)1 (1905:.
Maids tune. England. :11. P. NIsmi,ili.( xxiv

lOt) (1010).
Pl,vrmsoii th. Pa.. 1885. (C. Xv. Slst.rinais.) XLI

23 (1927).
Salens, 0. (W, H. Dsttoe.) xxXv 335 (1925)

xxxvi 262 (1922).
Watertown N. Y., 1904. (0. A. Sopen,) XXII

87 (1908).
Typhoid lever and wafer supplies. (H. F. Mills).

i4tt (1590—91).
Tualco,,gvest napper teed for waler treatment,

H. F. Smith.) x:x 491 1905).
‘i’ita statistics. Cambridge, Mass. :1.. 51. Hats—

ings ) XX 406 (1900). -

Nlater’horne diseases. (Theohald Smith.) at 203
I 1595i—9d(.

‘i\aeer auppi, dus,crheal diseases anti infassi tnor
Ialiiy. Burlington, ‘Vt., 1879—1903. (tel. N.
Baker.) xx 163 (1906).

See else LAWS and QUALITY.

HEATERS, HOT WATER. Sec PLUMBING.

HIGH WATER ALARMS. See GAGES.

HOSE.
Large and small firs lowe. ‘waiter pressures and

he-dtammt spacings. XV. B. Conarei I Xxxix 79
‘192.5’.

X’ibraei (In iii .tiose. producing heat, : F)mstussion.)
xxxa 42 :1921).

See n/se FIRES, hYDRANTS, HYDRAULICS
and SPECIFICATIONS.

HOT WATER HEATERS. See PLUMBING.

HYDRANTS.
Care ui hydrants. (Patrick Gear.) Xxviii 298

(1914.)
Control o.’hyciranls, (Discussion.) X 143 (1805—

96).
Htclrnntcor.nections for fire engines. tF, A.

Imlarston. t xxxvis3tio 1923;.
Hydrant experinients. (C. L. Nest untb.) xxi 378

19(17)

Hydrant ossllets. (0. F. Winslow.) v 26 (1S0t5—
91).

Hydninte. (0. A. Stacy.) Iv 32(1889—90).
Hydraimtt broken by automobiles. (Discussion.)

xXXIv 49(1920).
Large and small fire hose, water pressures and

hydrant spacings. (IV. R. Comsard.) xxxix 79
(192.5).

Pro per si,.e (or hydrants. (Discussion.) cc Sept.94
(1557881.

See a/es FIRES. GATES, hOSE, ICE and
SPECIFICATIONS.

HYDRANT THAWING AND FROST PROTEC
TION. See ICE.

HYDRAULIC FILL DAMS. See DAMS.

HYDRAULICS.
Discharge of conduits stspplying Mt. Hope Reser

voir. Rochester, N. 1. (Ensil Kuicisling.) Xiii
138 (1808—99).

Discharge of water mains as detennimined by tlse
pressure gage. 0.1. Elhs.) i Sept. 19; Dec.18

1.886—57).
Effect amid remedy of water hammer on main

pipes. 3. C. Hanr’,ck.) v 11 1890—911.
Efiecs of water ha:iiii:er on semen I-lined Pipe.

(0.11111 immstoav,) iv 191 0889—00).
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HYDRAULICS.—:C,.stitiuesI).
Eliminating water harni:ier from a high-sreesi..re

regoiai.ing valve. (5. 1. Bnggiea.) xxxvii 402
11923).

Frictional head in a force-main, (F. F. Forbes.)
Vi 164 (1891—92).

Friction in pumping mains. IF. C. Coffin.) x 234
(1895—06).

Hydraulic laboratory. Cornell University. (E. A.
Fnertes.) xiv 195 (1899—1900).

Hydraulic laboratory. Massachusetts Institute of
Technology. (Dwight Porter.) viii SI (1893’-
941.

Hydraulic service characteristics of small nip—
tall:e pipes. 0. M. Fair. hi. C. Wtipp.e and
C. Y. Hpiao.t nn 499 .19:101.

Loss of head in bend,. 7W- & Fu7ier.) xxaai 509
1913).

hi casino rnents of flow of water in a 36-in, and
20-in. c.impound pipe. I..M. Hastings.) a-ni
189 (1803—94:: :x 53 (1894—95’!.

Itedurin g watt: ram caused ha’ three I -seeing
pumping engir.es, (0. E. Winslow.) xv 49.3
(1900—151).

Test of discharge of hose. Springfield, Mass..
Tune 10. 1885. 152 (Trans. 1882).

Water hammer. (Discussion.) a Sept. 73 (1886—
87); xxv 76 (1911). -

Water bammer, canted by water in the air
chamber of a pump. (E F. Farnham.) vi 26
(1891—92).

Water hamriier i’n house plumbing which does not
include a tank. (A. F- Noves.) 62 (Trans
1885).

Wa ter ran, from hydrau lie elevator. ‘C- IV Sit er—
man) xxvii 169 51913).

Water ram in distribution its tern. Hartford.
Conn. (C. hi. Saville.) xxvi: 183 0913,.

See also MEASUREMENT OF WATER.

IIY DROLOC V.
Capacity of the Sudbury River and Lake Co.

chit-nate reservoirs in same of drought. (Des
mond FitzGerald.) ii Dee. 3 (1887—88).

Causes of rainfall, (W. M. Daivis.) xv 338 (1900—
01).

Determining mean precipitation on a drainage
basin, (H. E. Horton:) xxxviii 1 (1924).

Estimating stream flow in New England. (H. K
Barrows.) xix 437 (1905).

Floods acid droughts on New England streams.
(C. Isi. Saville.t xxxix I (1025)

lnuenceof forests upon rainfra and stream flow.
:0. F- Swam.’. March:’ 1853—87).

Measurement of ra:nfa, and snow. (H. F.
Rorsnu.l xxxni 14 il9fliL

New Fngland rainstorm. Nov. 3—4, 1927. IC F.
Brooks and J H- h4eberi xmi 91 ilP2t;:
xLiv 0)6 (1930:: :X. II. Gondnnughl xiii (Si)

19251; xnw 119 (H30;
Rainfall, amount availahl e for water so ppy -

tDe smon d FitzGeraldj i Sept. 41 (1 886—87) -
Rainfall and ron-off from cais’hmcnt areas, New

England. (L. hi. Hastings.) xviii 32 (1904),
Rainfall and ron-off measurements. (Committee

report.) xxxv 151 (1921).
Rainfall and scream-flow msasureiaients, Rol

yoke, Mass. (P. J. Lucey.) xxxiv 323 (1920).
Rainfall in New England. (N. Ii. Goodnoughj

xxix 237 (1915); xxxv 228, 397 (1921); XL 173
(1926); xliv 157 (19301.

Rainfall of New’ England. (C- F. Brooks.) xliv 1
(lFsto:.

Rainsail of New Enga,md. S W Weber.’
Historical statement. XLiv 0 i93si:,
Ann;ia rainfall. flu 137 (1924): XLiv 19

1930).
Seasonal rainfall. xai i 2 (192o; : xaiv 32

1930).
Mean nson:hlv rainfall of socirliern New Eng

land. an 25it (1928;; xinv 42 (19401.
Minimum anti manismmn mont hlv rainfall of

southern New England. xuia 414 (1928i;
xliv 57(1930).

Rainfall of northern New England. (Grsgg Rich
ards.) xiii 431 (1928); XLni 50 (1929); Xliv
74, 100 (1930).

HYDROLOCY.—iCsnflqued).
Secular anu focal varia lions of weather Lnd

eli in ate affect wig water an pl11’- (NV. H. N iles -)v 74 (1890—91).
Stream-flow data, 1875—1898 .Snclhury, Nashua.

and Merrimaenvcrs. (C. E. Chandler.) xxii
409 (1908).

Stream-flow data from a water-power standpo
(C. E. Chandler.) XXI 464 (1907).

Uses of rainfall records. (L. hi. Hastings.) xx.
72(1919).

Watershed leakage in relation to gravity w
supplies. t Ft. 14. Horton.) xxxiii 3051 (1919)

Yield of catel:naeni areas. (Committee repo
XXViii 397 51914).

ICE AND ICE PROTECTION.
Anchor ice, (Ft. C. P. Coggeshall.) x 265(18 -

96).
Anchor ice and a recording pressure-gage sfee

by a dogued conduit. (C. ‘5’. S. Sevmo
ix 223 (I 894—953.

Care of ha-drant sin winter. (G I. Bailey.)
116 (1899—1900).

Conditions in wate?_distribntion systems dn
severe winier of 1917—18. (Coisamittee repo
xxxn 267 0918).

Electric (hawing machine. (F. .1. Ciffo
114 (1920).

Examination of hydrants in cold weather, -
A. Stacy.) vii 222 (1892—93).

Freezing of house meters, (Discussion,) x1
65(1904).

Freezing of hydrant,, (D:scuasion.7 ii 8ept,
ilSs7—SS).

How to set hydrants to prevent freezing.
cnssion.i iv 9 1859—90),

Ice format ion. (11. S. Barnes) xx:v 576 (191
Lime to thaw pipes. :C, K. Wahker,) via

1892—933 -

Naphtha lan.ls for thawing frozen piot,
cossion.) 1(51 (Trans. 1835;..

Portable boiler for thawing Iroien pipes. (C.
Walker.) xviii 217 (1904).

Protecting moss from freering. (Discnssin!
Xxn 36 (1908).

Protection of pipes from frost, (E, A, Jun -,
In 125 (1888—89).

Thawtng frozen service hoxos and pipes.
cussion,) x vnil8 (1904). , ,

Thawing frozen service pipes and distribot
the cost (Discussion.) xxvi laO c1912).

Thawing frozen service pipes by cite trici
(F. A. Melenes.) xvmmi 214 a 1904).

Thawing frozen tervia’es, 1D- .\. Befferna
Xxxii 133 (1918),

Thawing listirants. ; Conzmitie ereport.; x i,i
(1927),

Thermit for relieving ice troubles. (H, T. Barn
XL 312 (l92t;).

Sccsifso HYDRANTS and PIPE.

INDUSTRIAL WASTES.
See QUALITY and SEWAGE.

INSTRUCTIONS TO EMPLOYEES.
Set MANAGEMENT.

INSURANCE, FIRE. Sss FIRES.

INTAKES.
Litt7e QiaiFacas ineaz.ce. New Bedford. Ma

cF A. Barhour.) xxxix 370 (i925i.
Schago Lake ‘stake. Portland. Mc’. (HI.’. Full

L. hletca0 and C. B. Mitchell.) xxxix 3
i1925i.

Set ales SUPPLY.

RON REMOVAL. See TREATMENT.

JOINTS AND JOINTING MATERIALS.
See PIPE JOINTS.

LABOR TROUBLES. See MANAGEMENT.

LABORATORIES. WATER-WORKS.
Design and equipment of water-works IsI..ora

tories, 121. C. Whipple.) XLii 339 (1928).
Small water-works laboratory, (A. N. French.)

xxxie 64 (1918).
,See else ANALYSIS, QUALITY and TREAT

MENT.

(DSCAPING. See ARCHITECTURE.

VS AND WATER RIGHTS.
:‘t reladng fo ose of Little Qoittacas Pond, New
Bediord. Masa t June t7 (1886—87).
in a water taxpayer’s application for water
supply be refused? (D;teus-sion,) a Sept. 32
‘1856—87).
y of Dayton. 0. rs. City Railway Co. xvi

151 (1902).
City’s right so meter S re services. (Cm’ of

Lowell. Mass, ra. Shaw Sioc’kir.g Co.) xxii 279
(190.
introl of public water supplies by alit New
York Stat-c Conservation Co mzi,is.siot,, (Rus
sell Suter,) xxix 520 (1915).
sntrol of cerviec pipes, (Discussion.) ii Sept.
19 (1887—88).

onfrol of water supplies of New York State
rod laws relating thereto, (C. A. Holmonist.)
xai 261 (19271

Tealch law’s relating to public wafer supplies.
A. D, Weston.) xxxvaei 333 (1924).

i erstate water rights. (C .21, Ssvtlle.) XLI
340 (1027),

.aw governing Ihe taking of privaie property.
(Philips Nichols.) xxxvni 327 (71124).

‘sw’ and regnianoas for iSe prot er:ioc. of puol:e
water snppdes. (V.. J.rcu It.) xi. 42° (1926.

.egal aspects of water-power develo.oment in
Maine, (C. C’. Babb.: xxvi 190 :1912;,

..‘gality of suppls-ir’.e water to pre;emisos extend
ing into two adjo;ning towns, (Discumion.)
ix 197 lh93—92),

..egislation and cr.urt decisions for sanitary pro—
ection of astersnpplaes. (Albert- L. Sawyer,)
xxii 154 (1918).

.egislation and other activities relating to con
servation, (Committee report.) xxiii 131
(1909); xxv 135 (1911); XXviai 101 (1914).

Legislation for making water bills a lien upon
property. (Discussion.) xxvai 522 (1913).

Legislative matters in hi assaehusetts, (Com—
nottee report.) xi. 175 (1926).

.icigation. Newion. N. J. IL. L. Trihos.) XXni
145 19q9).

hiaasael’iuse Its laws on financing municipal
waier works. Committee repo rtj xxxiii
105.3)5 (19235.

lassachusetts law to protect inland waters.
March 6 U83t—8).

,,,ratien of hlassaclitmseats ‘water lien’’ law.
ti. 161 (1926)
ssage of Macsac hucettc statute :oakuig water
sills a lien on real estate, (Committee report.)
xxvni 91. 105 51914).
neiples goveraing riparian water rights and
laversion suits. (C. F. Choate. .1 r.) xxiv 187
(1910).
ablie control over new streets in relation to cx-
tention of waler niaina, (Bertram Brewer.)
xxxiii 436 (19191. , -
blie works and state boondanes. (Clemens
Herschel,) Xxi 331 (1927).
atus of application forwater service to a
protwrla’ upon ‘leash ol ow;ier. -. t)ietu5000,)
axv 473 il9IL
acer right,. 5 Ft. .4. Hale.) xxi 24% (190.;.

also DAMACES. HEALTH, MANAGE
MENT and RATES.

VING PIPE. See PIPE.

4D AND HEALTH. See HEALTH.

Lh..KAGE AND LEAK DETECTION.
See WASTE.

LIFE OF PIPE. See PIPE.

LINING PIPE. Sec PIPE and PIPE LINING.

MAINTENANCF.. Sec MANAGEMENT.

MANAGEMENT.
Advisability of use of meters. and thei rowner

ship by the city, (Discussion.) vi 21 (1891—92).
Civil service and the water department. (J. C.

Pelletier,) xxui 209, 355 (1909).
Construction and mauntenance of wafer works.

(C. W, Kingsley.) ni 127 (1888—89),
Control of street openings, (Discussion.) xxxvni

110 (1924).
C,,tcoeranon of water-works operators with the

pm:biie and enipovees. (F. T, Een;hle.) xxxvi
363 (1922i.

D)fficu.ries in a-amer-corks managemeni, Man
chester. N, H, IC. K Walker,) xl 341 (1896—
97l.

Distribution and maintenance. Providence, H. I.
:5. F. Nolan.) xi. 46)) (1926).

Erononsi e advantages of private ownership of
water companies, IA. S. Dewing) XLI 63
li927),

Economy in wafer-works management. St. hi.
Allis,) vi 161 (1891—92).

Economy of mumneipal bonds for wat er-works
construction, (C. W, Sherman,) a 15 (3926).

Efficiency in water—works management. (SF, H.
Richard..) xxv 407 (1911).

Emergency gang iii awaterserviee. (George
H; Finneran.) xxx 413 (1916). -

Engineering coSpers don. (Conuna ttee report.)
xxix 591 191t).

Experiences, ilartford, Cono, (C. 21. saville.)
xxx 195:1916),

Extension of the waior district idea in Maine.
(Harvey D Eaton.) xxxi 196 (19173.

Excnsiodsef water naains, Committee report.)
xxv2I2 (1911).

Financial managem:ietif ofuater works. (F. C.
Coffin.) xi 63 (1 p06—97).

Icinancilig muniripal water—supply t’nterprlst’s.
(T. N. Waddell) xxxviit 321 (1924). -

Inconvenience of deposit of a certified check with
a proposal for an installation, (F, H, Hayes.)
xxix 143 (1915).

Instrue(ions to employees at pumping stations
and filter plant,, (Dow R. Gwinn,) xxxiv
284 (1920).

Labor troubles, (Discussioms.) xxxn 376 (1918).
Legal aspects of financial nmana geinen a of water

works in Massachusetts, fA. D, Weston.)
xLmmt 328 (1929).

slergii:g water deparl;isent with omher niunicipal
departments, (C- A. King,) xxxvi 4:)4, 612
.1922).

Mumucipal manaarenucnt ofwaier-,npply sostems.
(1. H, Hall,) xvii 9.235 1903).

hi a ri ripe t supph not for operating nao: ore.
0. N. TubF.,.) vi 152 1:891—92:.

Municipal water-works aein,inisx-ratioai. A, B.
hathaway.) xxxvii bS 11923).

Municipal wacer-us-orki financing in Massachu
setts, (C. W, Sherman, H. A. Symonds and
Vs .5. Johnson.) xxx 279 (1916).

Operating problems of a small water depart
ment, (homer R. Tcmrner.) xxxi 633(1917).,

Personal character in its relation to practacal
efficiency, (C. H. Eglee.) xxix 214 (19 Ia).

Practical talk on water-works matters, (C. H.
Finneran,) xxxiv 272 (1920).

Precision. (W. B. Sheramsan.) xvn 52 (1901).
i’revetttion ol theft of waler front 6:5 services.

;Diseuston.) xvi 290 (i902).

-

F’riyaie and public water works, (DIscussion. I as’
1711859—901

R con nisrences of a stiperanfendeut. SD. A. Heifer—
nan.; xlii 232 (19281,

Revenue and operating expense, of mun;cspamly
uwrieci water works, hlassarhusetre, 1913.
iChsrletV.. Sherman,) xxx 260 (1916).

Selling from the :nannf acturers’ and purrhacers’
vies-point. tW. P. Mosteller.) xxxvni 287
11924).

Separate meters for esch of two or more tene
ment, insame house. (Discussion.) xx vu 296
(1913.)

L L
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MANACEMENT.—(Centisesed).
Should fir eservices be metered? (Discussion.) vi

27(1891—92); xi 342 (1896—97); xv 419 (1900
01).

Soft answer to complaints. (L. H. Gardner.) V

129 (1890—91).
Soggestions to water-works esffieials of benefit to

the consumer. (D. A. Heffernan,) xxxiv 183
(1920).

Term for which wFf -works hoods should run.
(C. W. Slsorma/) - xxvi 589 (1922).

Use of a bosid iyktead of certified check to ac
company pr/posals. (Committee report.)
xxxiv 225 (‘920).

Water meters: advisability of their use. (G. A.
Roullier.) v o ‘ (1890-91).

Water-works management. (Edwin Darling.)
jI Sept, 7 (1887—88),

Rhy municipal water works are nut self-sup
porting. (Nathan Matthews.) ix 1(5894—to).

See c/se ACCOUNTING, LAWS. RATES
SUPPLY and VALUATION.

MANGANESE REMOVAL.
See TREA’l’MENT (IRON REMOVAL).

MANHOLE FRAMES AND COVERS.
See SPECIFICATIONS.

MANUFACTURE OF PIPE. See PIPE.

MASONRY DAMS. See DAMS.

MATERIALS AND EQUIPMENT.
Automobile as an efficiency agent. (G. W, Bat

chelder.) xxviii 281 (1914),
Autoniobile for business. (F, F. Forbes.) xxii 38

(1908).
Cooperation in use of equipment. (Discussion.)

xxxiv 322 (1920).
Inspection of eriuipinent. (T. E. Lally.) xxxvi

450, 613 (1922).
Testing and use of Portland and nature1 eeuients.

(E. S. Lamed.) xxii (1907).
Wells’’ light for night work. (E, P. Gardner.)
vu 168 (1892—93).

See else EXCAVATION, ICE and MANAGE
MENT.

MEASUREMENT OF WATER.
Installation and care of Venturi’ meters. (A. B,

Coulters.) xciii 281 (1929).
Measurensent of water, Metropolitan Water

Works, Boston, Mass. xviii 107 (1904). -

Pitometerau d its uses, (E. M. Blake.) xx 1n2
(1906).

Pitot tube for water-flow and pressure studies.
(H. B. Smith.) xciv 471 (1930).

Venturi meter. (it. A. Robertson.) vu 32 (1892—
93)-

See c/so CONSUMPTION, HYDRAULICS,
METERS.

METEOROLOGY. See HYDROLOGY

METER RATES.
See ACCOUNTING, CONSUMPTION and

RATES.

METERS, WATER.
Accuracy: of meters. (John Thomson.) viii 58

(1893—94).
Care and maintenance of meters. (J. C. Whit

ney.) ix 106 (1894—95); (A. W, Csiddebae’k.)
xxvn 471 (1913); (H. W. Griswold.) xasii 273
(1929),

Experience with water meters. (H, G. Holden.)
iii 154 (1888—89); (LA. Taylor,) vi 182 (1891—
92).

Fire-service meters, (E. V Freorli.) xix 291
(1905).

Luxuries of yesterday, neesssi’ties of today. (C. C.
Beliney.) xxxviii 294 (1924).

METERS, WATER.—(Coc’iesied).
Metering, Boston, Mass. (J. A, 51cM urray.)

xxix 73 (1915).
Metering fire scrvi’ces. (F. E. Beck.) xxxiv 125

(1920).
Sister registration. (A. N. French.) xxi 33

(1907),
Mater settisig and m aioten ance, (J, A, Me

Murray.) xxxvn 44 (1923).
Round oiultiple and straight-meaning registers.

(Discissi’no.) xxiv 370 (1910).
Salee fioiio f meters. (Caleb Mills Savilic.) xxxii

329 (1918).
Se rvi’ce pipes and meters- (Discussion.) xcii 251

(1928).
Testing meters:

Rest method. (Uiscussissn.) ii Sept. 93 (1887—
88).

Boston. Mass. (L. F. Rise.) iii 67, 120 (1888—
89).

Curves of accuracy and friction loss. (F. B.
Nelson.) xxix 539 ft9IS).

Large meters, (R. E. Ferguson.) xtsii 382
(1929),

Lowell. Mass. (W. F. Sullivan.) xix 264
(1905),

Six-uieh. (F. C. Kimball.) xvii 30., (1903).
Uniforenity of methods, (John Tlsomsoo.) x

78, ito (i895—96).
Water meters, (L, A, Taylor.) m Sept. 57 (1886

87).
See else CONSUMPTION. FIRES, MANAGE

MENT, MEASUREMENT OF WATER nnd
SPECIFICATIONS.

MICROSCOPIC ORGANISMS.
See QUALITY and WATER TREATMENT.

MILITARY WATER SUPPLIES.
See SUPPLY (MILITARY).

MISCELLANEOUS.
Atlantic intra-coastal waterways. (Edward Par

rish.) xxv 285 (1911),
From peace to war, from war to victory, from

victory to just judgment. (W, T. Sedgwick.)
xxxii 189 (1918).

i’arks, Rochester, N. Y. (C. C. Laney.) xxiv 485
(1911)).

Placing a bridge in position. (C A. Alien.) iii 197
(1888—89).

i’laeing the walking beam in the steamer Puritan.
(W M. Jiawes,) iii 163 (1888—89).

Quarl.ersmsaster ternainal, Bssstisii, Mass. (C. R.
Gow.) xxxo 362 (1918).

Squantumn destroyer plant. (F. C. Atwood.)
xxxiii’ (1919).

Water in some of its sigher relations. (D, N.
Beach.) iii (1888—89).

MIXING OF CHEMICALS.
See TREATMENT.

MONEL METAL. See CORROSION.

MOTORS. See POWER and PUMPING.

NOZZLES. See FIRES.

OFFICE METHODS.
See ACCOUNTING and MANAGEMENT.

OPERATION.
See MANAGEMENT. SUPPLY and TREAT

M ENT.

OZONE.

See TREATMENT (DISINFECTION).

PAINTING STANDPIPES. See STANDPIPES.

PHYSICS OF WATER.
See ANALYSIS and QUALITY.

PIPE GENERAL.
Accident on tile conduit. (MT. H. Richards.)

164 (1888—89),
A ir in gravity mains. (J. W. Ledoux.) xxxv

31 (1921).
Depth of laying pipes. (Committee report.) xxii

368(1908); xxui 435 (1909); xxvii 160 (1913).
Econom1’i’n pipe lines for sniall water works,

(H, U, Eldredge.) xxxiv 91(1920).
Laying maiiss:

iO—in. pipe, Leicester, Mass. (F, L. Fuller.)
iv 100 (1889—90).

20-in. pipe, New London, Coon. (W. H.
Richards.) iv 178 (1889—90).

30-in: supply stain. Lowell. Mass. (S. P.
Griffin.) vi 186 (1891—92).

1. aving water pipes in congested streets, New
\ork, N. Y. (Max Blatt.) xxix 513 (1915).

Mains (Discussion.) xxxii 46 (1918).
Minimum size of main 5 allowable. (Discussion.)

vil8 (l89i—92).
Moving a conduitio 100-it. sections. (W. E.

Davis.) v 125 (1890—91).
Oxy-aeetylene p rore ss in the piping field. (R. W.

Boggs.) xaiii 44 (1920).
pipes and pipe laying, Motropolitan Water

Works, Boss.on, Mass. (C. Si. Saville.) xvo
203 (1903).

Protection of water pipes nod appurtenances- in
exposed locations. (Discussion.) xxxix 174
(1925),

Raising or lowering large water pipes. (Dexter
Brsckett.) iii 198 (1888—89).

Raising pipes in the trench. (J. E. Beals.) xx 244
(1906).

Siphon operation on main supply pipe. (W. R.
Brann and C. W. Sherman.) xxxv 36 (1921).

Sixteen-in. direct river pipe, and its effect upon
the Taunton, Mass., supply. (G. F, Chaes.)
vi 179 (1891—92).

Street mains: m’elafive merits of different kinds.
(F. E. Hall.) 107 (Trans. 1885),

Substitution of ma chinery fur hand labor in
pipe-laying. (S. H. Taylor.) xxxsx 445 (1925).

Thickness of large pipe lines. (Allen iiazeo.)
xxv 29 (1911.)

Thickness of main pipes. (Discussion.) lv 179
(1889—90).

Water pipes, MetropolitanWaterWorks, Boston,
Mass. (Dexter Brackett,) xiii 325 (1898—99).

Water-supply mains, (J, MT. Ledoui,) xxxv
354 (1921). -

See alto CONDUITS. DISTRIBUTION, EX
CAVATION, HYDRAULICS and MAN.
AGEMENT.

PiPE—CAST-IRON AND SPECIAL CAST-
INGS.
Bending 10-in. cast-iron pipe. (C. MT. Sherman.)

xxvii 27 (1913),
Casting pipe with the hell end down. (Discus

sion.) vet 18 (i892—93).
Cast-iron pipe. (Coosmittee report.) a Sept. 12

(1886—87),
Cast-iron Pipe Publicity Bureau, (F. F. Wolfe).

xc 345 (1926).
Cement-lined cast-iron pipe. (C. MT. Sherman.)

xc 98 (1926).
Cement-lined pipes. (Committee report.) xtim

492 (1928).
Engineering aspect sof cast iron, (R. iii oldenke.)

xxxvo 1 (1923). -

Liie of cast-iron pipe. (C. Cavallier.) xvni 218
(1904).

Making east-iron pipe. (Jesse Garrett.) xi 27
(1896—97).

Manufacture and inspcrtion of cast-iron pipe.
(W. it. Conard.) xxxv 205 (1921).

Manufacture and use of small cast -iron pipe.
(J. R,McWane.) xs,iv 495 (1930).

Pipe castings, (Discussion.) vnn 78 (1893—94) -

Sandepun pipe. (C. H. Wood.) xxxix 85 (1925).
Thickness of east-iron pipe. (N. H. Crafts.)

iii 175 (1888—89).
Turned joint on east-iron pipe, Yarmetuth, N. S.

(F. C. Coffin.) xv 38(1900-01).
‘‘Universal’’ east-iron pipe. (Discussion.) xxi

50 (1907); (J. H. Walsh.) xxxi 490 (1917).

PIPE —‘CAST-IRON AND SPECIAL CAST
INGS.—’(Coetieeued).
Use and weight of special castings, (Uisrussion,)

iii 8 (1888—89), -

B eight of cast—iron pipe, (A. F. Noyes.) 28. 154
(Trans. 1885).

See c/so SPECIFICATIONS.

PIPE — CEMENT.
Cement pipe. (P. F. Crilly,) v 50 (1890—91),
Construction of cement-lined pipe. (F. MT. Got,)

i13 (Trans. 1885).
Wreisight-iron, cement-hoed water pipe. (Leonard

Metcalf.) xxus i (1909).

PIPE — CONCRETE.
Concrete pipe for water mains, (R. MT. Mitchell,)

xcni 18 (1929).
Reinforced concrete pipe. (G. C. Bartram.)

xxxiv 312 (1920).
Reinforced concrete pipe for water—supply lines.

(W, G. Chase.) xxxvi 102 (1922).
Reinforced concrete pipe for wafer-supply lines

under pressure. (F. F. Longley.) xxxviii 257
(1924).

PIPE — RIVER AND SUBMARINE CROSS
INGS.
Crossing a stream wish a main pipe, (E. H.

Gowing,) v 135 (1890—91). -

Laying a 16-in, main across a rocky mill stream
and over a dam, (G. F. Chase.) ix 103 (189.4—

Laying a 24-in, main under the Nashua River,
Nashua, Is. H. (H. G. Holden.) xu 254 (1897—
98).

Laying siphon under Broad Canal, Canibridge,
Mass, (.1. L. Harringtoo,) vii 90 (1892—93).

Placing a 10—in, high—service pipe across a river,
(F’, W: Got’.) xis 195 (1897—98).

Subaqueous pipe and electric cable way, Glou
cester, Mass, (H. MT. Sp000er.) xxn 261
(1908).

Subnsarine pipe-line, Portland and Great lIla
mood Island, Me, (Flurry U. Fuller.) xaiv
479 (1930).

Ssibmarine pipe-line, Portland and South Port
land, Me, (H. U. Fuller.) xxxvii 208 (1923).

Submerged 54-in. pipe, Skaneateles Lake, Syra
cesse, N.Y. (W, H. Hill.) vui 40(1893—94).

PIPE SERVICE.
Are lead connections for i resn service pipe neres—

sary? (H. G. Holden.) vi 81(1891—92).
Brass pipe for services., (Die eussaon.) xxxvii

428 (1923),
Cast-i ron service pipe, (J. H. MeWans.) xxxvns

79(1924).
Cement-lined service pipes. (F. F. Forbes,)

xv 48 (i900—Ol).
Copper nnd brass water services. (B’, G.

Schneider.) laos 148 (1929).
Curb box, (H. 0. Holden.) i Sept. 41(1886—87).
Economy of service—pipe nistailation, (H. J.

N cwso m.) xxxvi 79 (1922),
Life of tarred service pipes. (F, L. Fuller.) vu

221 (1892—93),
Magnetic clipping needle for locating service,

and gate boxes. (E. D. Eldrcdgo.) xxvui 294
(1914).

Merits of lead service pipes. (Diareieeioo,) vi
22(1891—92); xn 51(1897—98),

Screw cock injured by sand blast, (J. L. Hat
rington,) Hi 166 (1888—89).

Service boxes, Montreal, Que, (T. MT. Lesage.)
xvn 284 (1903).

Service gate boxes, (G. A, Stacy.) xi 339 (1896—
97); xn 36 (1897—98).

Servicepipe, (MT. H. Richards.) 40 (Trans. 1884).
Service pipe. (Commit tee report.) xxxi 323

(1917).
Service pipes and nieters. (Discussion,) xcii

251 (1928).
Service pipes and plumbing appliances. (D. A.

Hefferoan.) xxxvii 47 (1923).
Service-pipe defects and their remedy. (G. F,

Chace.) xn 4i (1897—98).

See a/so SPECIFICATIONS.

L



14 SUBJECT INDEX. SUBJECT INDEX. :15

PIPE—STEEL AND WROUGHT IRON.
Hole bored through wrought-iron sleeve. (Phineas

Ball.) iii 158 (1888—89),
Jackets for protection of steel pipes in Catskill

Aqueduct. New York, N. Y. (A. D. Flinn.)
xxv 345 11).

Itepairs o . wrought-iron pipe main. (S. A.
Tilden iii 202 (1888—89).

Replae’8g castings and forgings by steel elements
cut •o shape by automatic shape-cutting ma
chi es, (Adolf Krebs.) xui 36 (1928).

Steetie. water mains. (L. M. Hastings.) xni 314
(1898—99).

Steel pipes for water works. (Emil Ruichling.)
XXIV 514 (1910).

See else PIPE (CEMENT) and SPECIFICA
TIONS.

PIPE — WOOD.
Early log pipe, Boston, Mass, (C. W. Sherman.)

xci 216 (1927).
Stave pipe — its economic desiEn and use, (A. L.

Adams.) xiii 247 (1898—99).
Wood pipe in New Hampshire. (Arthur W.

Dudley,) xxx 318 (1916).
Wood-stave conduit. Atlantic City, N. J. (Ken

netli Allen,) xviii 375 (1904); (C. J. Meyers.)
xviii 387 (1904).

“Wyckoff” water pipe. (0. L. Wells.) Xiii 288
(1898—99).

PIPE CLEANI NC AND DISINFECTION.
Care of mains in relation tu the quality of the

water supply. (0. F. Chace.) v 131 (1890—91).
Cleaning water mains:

(Discussion.) xxiv 373 (1910).
Hartford, Conn. (with specifications.) (C. M.

Ssville.) xxvii 489 (1913).
St. John, N, B. (William Murdoch.) xiii 147,

333 (1898—99).
Disinfection of water mains. (Committee report.)

xciv 565 (1930).
Flushing street mains. (S. H. Brown.) 70 (Trans.

1885). ,
Force pump for cleaning service pipes. (Discus

sion.) xxviii 70 (1914).
Results of pipe cleaning. (B. B. Hodgman,)

Xxxix 171 (1925).
See else SPECIFICATIONS.

PIPE CORROSION AND ELECTROLYSIS.
See CORROSION.

PIPE EXTENSIONS.
See DISTRIBUTION, MANAGEMENT and

RATES.

PIPE JOINTS AND CONNECTIONS.
Calking joints with an air compressor. (D. J.

Higgins.) xxviii 286 (1914).
Cast-iron hell-and-spigot pipe joints, Boston,

Mass. (Clarence Goldsmith.) xxviii 113
(1914).

Cement forwa tcr-pipc joints. (William Wheeler.)
xxxvii 62 (1923).

Connecting lead services. (W, F, Codd.) ix 187
(1894—95).

Costs of lead substitutes for pipe joints. (V. F.
West.) Xxxvii 73 (1923).

Depth of lead joints. (Discussion.) 94 (Trans.
1885); v 25 (1890—91).

Disjointing pipe without burning joints. (Die.
cussiois.) 102 (Trans. 1885).

Efficiency of pipe-jointing compounds, compared
with lead. (F. 0. Stevens.) xxxiv 102 (1920).

Insulation of joints in pipe lines. (W. K. Conard,)
xxvii 228 (1913).

Lcadite joints. (H. A. Sysnonds.) xxix 557
(1915); (W. C. Hawley.) xxix 563 (1915).

Matheson-joint steel water mains. (F. N. Speller.)
XXXII 58 (1918).

Metallurgy of welding-wire. (C. A. McCune,)
xcii 33(1928). ,

Naphitha lamp for melting joints. (Discussion.)
103 (Trans. 1887).

PIPE JOINTS AND CONNECTIONS. — (Con.
liscued).
Pipe jointing conspouiods, (Discussion.) xxxvi

111, 309 (1922); (0. H. Finneran.) xxxvii 84
(1923).

Pipe-line welding by oxy-acetylcnc gas. (LeRoy
Edwards.) Xcii 3(1928).

Pipe welding. (D. H. Deyoe.) xcii 25(1928).
Rubber pipe joints. (H. S. Weston.) xxii 310

(1908),
Tapping bisisd on east-iron pipe for large con

nections. (L. .4. Taylor.) ix 229 (1894—95).
Thermit pipe-welding. (H. L. Browne.) flu 21

(1928).
Welding, (Discussion.) xcii 42 (1928).
Wiped and cup joints, (Discussion.) i Sept. 71

(1886—87),
Wooden joints in cast-iron naaios. (William Mur

dech.) xv 34 (1900—01).
Wooden plug used to stop the hole drilled by a

‘‘Smith’’ tapping maclone. (Discussion.) xxni
451 (1909).

PIPE LAYING.
See EXCAVATION, PIPE (GENERAL) and

PIPE JOINTS.

PIPE LINING AND COATING.
Cement-lined pipe. (Committee report.) xcii

492 (1928).
Difficulty of obtaining pipe with s good coating,

(Diacussiop.) X 143 (1895—96),
Disappearance of the coating from cast-iron pipe

wlsile stored in the yard. (S. E. Killsm.) Xxxv
367 (1921).

T,inings and covering for water pipes, (Benjamin
Talbot.) xn 446 (1926).

Pipe coatings, (Discussion,) viii 78 (1893—94).
Repair of inside pipe costing. (Discussion,)

xxxiv 55 (1920).
Tars, new sod old. (S. H. Church.) xxxvi 571

(1922),
See else PIPE.

PIPE TESTING.
See PIPE and WASTE.

PIPE THAWING AND FROST PROTECTION.
See ICE.

PIPE TAPPING.
See PIPE and PIPE JOINTS.

PITOMETERS AND PITOT TUBES.
See MEASUREMENT OF WATER.

PLUMBING AND PLUMBING EQUIPMENT.
Advantages of modern plumbing over the old-

fashioned pump and well, (J. 0. Hall.) xv 525
(1900—01).

Cause and effect of range-boiler explosions.
(W. A. Bradford.) xxxvii 406 (1923),

Explosion of hut-wster hniler, Belmont, Mass.
(E, J, T.ooney,) xxxiv 200 (1920).

Flushomcter valves, (Discussion,) xxxvi 467
(1922); xciii 155 (1929).

Flush valve, (0. M. Fair,) xxxv 137 (1921),
Huusei nspection of fixtures. (Discussion.) vi 34

(1891—92).
Necessity of tanks for supplying water closets and

hot-water boilers, (PT, H. Billings.) 51 (Trans.
1885).

Plumbers and water-works superintendents.
(0. W, Thompson,) xxxv 107 (1921).

Service pipes and plumhing appliances, (D. A,
Heffernan.) xxxvii 47 (1923).

Should plumbers be licensed? (Discussion,) I
Sept, 26 (1886—87).

Need of uniformity in plumbing regulations.
(0. C. Whipple,) xxxv 117 (1921),,

Vibrasion in house services. (Discussion.) Xxiv
365 (1910).

Water distribution in connection with plumbing.
(D. A. Heffernan,) xxxv 123 (1921).

See else CORROSION and HYDRAULICS.

POLLUTION. See QUALITY.

POOLS. See SWIMMING POOLS.

POWER, WATER.
Break in hydraulic turbine, Clinton, itsiass,

(W, E. Foes.) xxxssi 143 (1919).
Power capacity of a stream without storage.

(W. 0. Rsympnd,) Xxn 184 (1908).
Water ppwer at Holyoke. (A. F, Ssckman.) Xviii

337 (1904).
See else DAMAGES, HYDROLOGY and

LAWS.

PRECIPITATION. See HYDROLOGY.

PRESSURE.
See DISTRIBUTION, FIRES and HYDRAIJL

ICS.

PRESSURE GAGES. See GAGES.

PRESSURE REGULATORS. See GATES.
PRIVATE FIRE SUPPLIES. See FIRES.

PRIVATE WATER WORKS.
See MANAGEMENT and VALUATION.

PROTECTION, FIRE. See FIRES.

PROTECTION, FROST. See ICE.

PROTECTION OF WATER SUPPLY.
See HEALTII, QUALITY and LAWS.

PUBLIC HEALTH. See HEALTH.

PUMPING AND PUMPING STATIONS —

GENERAL.
Booster pump for a grsvity wafer supply. (G. F,

Merrill.) Xxxvii 190 (1923),
Direct pumping method, Tauoton, Mass, (G. F.

Chaee.) vi 67 (1891—92); (0. A. King.) xix
21 (1905).

Economy in the use of coal, (I. N. Hollis.) xvii
32 (1903),

Engine foundation, Lynn. Mass, (J. C. Haskell,)
v 163(1890-91).

Engines for small water works, (11. A. Symunds,)
xxxui 153 (1919).

Fuel:
Bog fuel. (Edwsrd Atkinson.) xvii 180(1903);

xviii 414 (1904),
Colorific value,

.
(9. H. Bsrruis,) x 48 (1895—

96): (H. .1, Willimius.) xix 91) (1905),
Situation in New England, (i. N, Hollis,)

XXXII 217 (19181; (C. T. Main,) xxxa 231
(1918),

Handling air in a tube-well pumping plant.
(D, N, Tower) xii 189 (1897—98),

Pumping engines. (A. J. L. Loretm,) xi 227
(1896—97),

Punsping equipment for station economy, (F.A.
Mszzur,) xxxvn 242 (1923),

Pumapsog equipissent, Masichester, N. H. (J. H.
Mendell,) xxxii 169 (1918),

Pumping-statioss design and operation, (H. .1.
Newsum.) XXXv46 (1921),

Pumps for small water works. (C. W. Fulton.)
xxxiv 1 (1920).

Purchase oi coal on an efficiency basis, (A. 0.
Deane:) xxiv 277 (1910),

Safe ratio of pumping capacity to maximum
consumptinn (W, B. Sli erinan.) Iii 90 (1888—
89). (Discussion.) sislO4(1888—89),

Saving of water snd conservation of coal, (George
A. Carpenter,) xxxii 198 (1918),

Slip tests as an aid to efficiency, (H, T. Havill,)
xxix 511 (1915).

Small pumping engines, (Discussion.) xvi 174
(1902).

Steel forgings for pumping engines, (H. F. J,
Porter.) xu 120(1897—98).

Suesicn booster for cesitrifugal pumps. (F. S.
Bresdhurst,) xxxviii 119 (1924).

See else DISTRIBUTION, GROUND WATER,
SPECIFICATIONS and SUPPLY.

I

PUMPING BY ELECTRICITY.
Changes in power for pumping. Newport, H. 1.

(Harold Watson,) xciii 410 (1929).
Dangerous reduction of insulation resistance iii

high-pressslre fire—service motors due to nsois-,
ture, (PT, W, Brush.) xxxiss 337 (1919),

Electrical pumping plant, (C. A, Hague.) x 184
(1895—96),

Electric pumping:
Concord, N. H. (P. H. Sanders.) xxxvi 517

(1922).
Montreal Water and Power Co. (F. H. Pitcher,)

xvii 349 (1903).
Schenectady, N. Y. (G. S. Hook.) xx 89

(1906),
Waterville. Me, (Kennebec Water District,)

(A, L. Shaw,) xxxix 32 (1925).
Log book for electrically-driven pumping-unit.

New Bedford. Mass. (H. C. P. Coggesliall,)
xxxii 173 (1918),

McTavish Pusnpang Station, Montreal, Que.
(C. S. Dee Baillets,) xciii 32 (1929),

Reliability features of an electrically—operated
pumping station, (it, C. Dennett and 0. L.
Swan.) xci 268 (1927),

Woodlawn Punsping Station, Western New York
Water Cosempany, Buffalo, N, Y. (H, F. Huy,)
xcni 387 (1929).

PUMPING BY STEAM.
Compound and triple expansion engines for

small water-works plsnts, (S. M. Betton,)
xiii 218 (1898—99),

Distribution pumping-stations, Metropolitan
Water Works, Bostois, Mass, (A, 0. Dpane,)
Xi:i 153 (1927),

Duties of pumping engines and fuel consumed,
(Diagram.) 24 (Trans. 1882).

Economy of pumping engines, (0. H. Barrsss.)
xni 163 (1898—99); (F. W, Dean.) xvni 25
(1904).

High- and low-duty pumping engines. (S. E.
Smith,) xiv 163 (1899—1900),

How to obtain the beet results in small pumping
stations, (H. F. Gibbs.) xvi 167 (1902),

Improvement in pumping engines. (F. F,
Fssrbes,) xsn 157 (1898—99).

Metrupolitan Water Works pumping inscisinery,
Boston,Macs, (W. S. Sando,) xv 299 (1900-01) -

Pumping engine practice of the Edward P. Allis
Co. (i. H. Reynolds.) xm 172 (1898—99),

Pumping engines, (F, W, Dean.) viii 85 (1893—94); (E. D. Leavitt) ix 163 (1894—95),
Pumping-station practice. (F, W, Dean.) xcsi

109 (1928).
Punspiog stations, Providence, H. L (3’. A.

McKenna,) xa 466 (1926).
Pumping without an sir chamber. (0.4. Stacy,)

xx 379 (1906).
“Snow” pumping engine, Indianapolis. md.

(W. F. M. Goss,) xui 49 (1895—99),
Steam boilers. (1’, W, Dean.) xXxve 115 (1922).
Steam pumping engines. (Alfred 0. Deane.)

xxxsi 121 (1918),
Superhested steam in pumping engines, (F. H.

Foster.) xix 76(1905).
Testof pumping engine, Waltham, Mass, (F.W,

Dean and C. T. Main.) xiv 171 (1899—1900),
Teet of the “IJnafiow” pumping engine, (D. A.

DeCrow.) xxxni 535(1919); xxxiv 195 (1920).Thiriy-five’ear-oldsteampump (F. 0. Stevens.)
xxxvii 12 (1923).

Trial of 30-ns.g.d, pumping engine, Metropolitan
Water Works, Boston, Mass, (W, S. Sando.)
xv 232 (1900—01),

Wnste heat engines, (E. F. Miller.) xvii 44
(i903).

Worthington pumping machinery. (C, C. Wurth
ington,) xiii 229 (1898—99),

PUMPING BY GAS. ETC.
Centrifugal punips for Diesel-engine drive.

(Max Spillrnann) xxxvn 172 (1923),
Conipressed air, (S. H. Shedd.) xix 1, 19 (1905).
Diesel engine and displacement punsps, (H. D.

Hall,) xxxvii 159 (1923); (H. At. Chase.)
Xxxvii 163 (1923).

Diesel engine and its overall economy, (C. B.
Sahnke.) Xxxix 105 (1925).
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PUMPING BY GAS, ETC.—(Continiced).

Diesel engine for water-works service, (C. E.
Lueke.) xxxvii 145 (1923).

Diesel engine in a modern forge. (J. P. Harbe
son, Jr.)fltxxix 138 (1925).

Diesel cp4e in a pumping plant. (L. C. S.
Sinitv) xxxix 13,5 (1923).

Diesej-sngine pumping equipment. (A. D.
C ch.) xacv 458 (1930).

Gas gasoline and oil engines for puniping ma
ch.. try. (F. C. Coffin.) xiii 206 (1898—99).

Gas-producer pumping plants, Manchester,
Mass, (it. C. Allen.) xxv 1 (1911); neil 56
(1929).

High-service motor, Burlington, Vt. (F. II.
Parker.) uSept.63 (1887—88).

Hydraulic pumping niac’hiner’. (J, ‘P. Fanning.)
i Sept, 34 (1886—87).

Producer-gas plant, Hingham, Mass. (H. L.
Thomas,) xxu 1, 247 (1908).

Pumping without attendance, using automatic
oil engines. (S. A. Agnew.) xx 330 (1900).

Steam versus oil. (H. D. Hall.) xxxvii 182
(1923).

Test of lifting water from wells with air. (F. A. W.
Davis.) xiii 51 (1898—99).

PUMPING WELLS.
See GROUND WATER, PUMPING and

SUPPLY.

PURIFICATION OF WATER.
See TREATMENT.

QUALITY OF WATER — GENERAL.
Color of water tributary to the Scituate Reser

voir, l’rovirlence. R. 1. (F. 0. Clapp.) xa 530
(1926).

Effectof pipesof different metalsupon the uuality
ofwatersupplies. (H; •.Clark.) xci 31(1927).

Iodine and watersupplies. (H. W, Clark.) xxxix
204 (1924).

Iodine in the public water supplies of Massa
chusetts. (H. W. Clark.) xcii 132 (1928).

Odor and color of surface waters, (T. 51. Drown.)
o March3 (1887—88).

Purification by freezing. (T. SI. Drown.) vui 46
(1893—94).

Quality of water, Newton. Mass. (E. H. Rogers.)
xxxvfl 312 (1923).

Quality of waters of the Great Lakes. (It. B.
Dole.) xxus 254 (1909).

Quality of public water supplies of Verniont.
(C. P. Moat.) xv 514 (1900—01); xxxvii 291
(1923).

Quality of surfaee’stcrsupplies of Massachu
setts. (3. C. Haskell.) xiii 79 (1898—99),

Rating of the qualities of waler supplies, Massa
chusetts. (0. C. Whipple.) xxxvi 40 (1922).

Review of 19th annual report on water exaini
nation, London Metropolitan Water Board.
(M. C. Whipple.) xc 33 (1926).

Sanitary scoring of water supplies.
(E. S. Chase.) xxxix 229 (1925); (Committee

report.) xa 416(1926); xns 316 (1927).
Tastes in the water supply of Marquette, Such,.

due to phenol waste. (Paul Hansen.) xxxix
320 (1925).

Waler and life. (L. J. henderson.) xxviii 1
(1914).

See also ANALYSIS, HEALTH and TREAT
MENT.

QUALITY OF WATER — AQUATIC
GROWTHS.
Alga growth in reservoirs and ponds. (F. F.

Forbes,) iv 196 (1889—90).
Astcrinnella, (0. C. Whipple and D. D. Jackson,)

xiv 1 (1899—1900).
Chara fragilis in a water-au pply reservoir. (F. F.

Forbes.) x 252 (1895—96).
Chlamydoinunas in Spot Pond. (F. S. Hollis and

11, N. Parker.) xiv 26 (1899—1900).
Cristatell sin storage reservoir, Henderson, )s . C.

(11. S. Weston.) xui 20 (1898—99).
Growth of organisms in water pipes. (0. C.

Whipple,) xu 1 (1897—98).

QUALITY OF WATER— AQUATIC
GROWTHS.—(Cossliesed).
Leptumitus in drinking water. (H. C. Sweetser.)

xxvii 282 (1913).
Light and the growth of diatoms, (0. C, Whip-

plc.) xi 1(1896—97).
Odor and taste imparted to water by some alga

- and infuaoria, (F, F. Forbes.) vi 90 (1891—92),
Odors and tastes, Holyokc, Mass. (J. L. Tighe).

xxui 324 (19(19).
Organisms which cause unpleasant odors and

tastes in water supplies, (W. T, Sodgwirk.)
xiv 54 (1899—1900).

Raphidomnonas. (0. C. Whipple,) xi 348 (1896—
97).

Temperature of surface waters, and growth of
microOrganisms, (0. C. Whippic.) mx 202
(1894—95).

See also ANALYSIS and TREATMENT.

QUALITY OF WATER — EFFECT OF STOR
AGE.
Color and other phenaniena of wstcr froinan

uiistripped reservoir in New England. (C. M.
Saville.) xxxix 145 (1923).

Color reduction in storage reservoirs. (C. M.
Saville.) xi.iii 416 (1929).

Decolorimation by storage in elean-bottonied
reservoirs, (K. B, Kennison.) xnui 60 (1929).

Decolorization of water by storage. (H. H.
Stearns.) xxx 20 (1916).

Effect of storage upon (lie quality of water.
(F, P. St earns.) v 115 (1890—91).

Periisd of stori ge and nucroOrganisins in reser
voirs. (H. S. Weston.) xxxix 223 (1925),

QUALITY OF WATER — POLLUTION, PRO
TECTION AND CONTROL.
Boating and fishing in ponds and reservoirs used

as sources of seater supply. (X. H. Goodnough.)
xxxiv 151 (5920).

Control of waters by state health authorities:
Miss achusetts. (i-i. F. Mills.) i March

(1886—87).
New York, (H. D. Pease.) xxiii 90 (1909);

(Theodore Horton.) xxxiii 545 (1919);
(C. A, FbI nmuu ist.) xci 261 (1927).

Dangers to the sanitary quality of public water
supplies. (E. S. Chase.) xxxvu 16 (1923).

Enforcement with other beverages, (J. F, Jack
son.) xciii 402 (1929)

Eternal vigilance, the price of good water, (0. F.
Chace.) ix 147 (1894—95).

How to secure pure water from asur face water
supply. (J. C. Haakell.) xi 137 (1896—97).

Pollution of streams affecting industrial uses.
(J. F. Jackson.) xxxvi 14 (1922).

Pollution of streams by manutactural wastes and
methods of prevention. (Ii. W, Clark,) xv 500
(1900—01).

Protection sif New York’s water supply from
pollution during construction work, (A. 3.
Provost, Jr.) xxv 301 (1911).

Protection of public waters upplies from pollution
by railroads, (W, T. Sedgwick.) xx 427(1996).

Prorccnon of surface -aters’ from pollution.
(W ‘1’. Sedgwick,) xi 245 (1896—97).

Resuiss of sysl-eniatic examination of public water
supplies. (X. H, Goodnough.) xiv 65 (1899—
1900).

Sanitary condition, water supply of Burlington,
‘Vt, OF. ‘P. Sedgwick,) x 167 (1895—96).,

Sanitary inspection. Metropolitan Water Works,
Boston, Mass. (B’. B. Locke.) xv 483 (1900—
01).

Sanitary protectiou of public water supplies.
(Allen Ramen.) xxxv 297 (1921).

Stream pollution in Connecticut. (J. F. Jackson.)
xxxi 627 (1917),

Surface water for drinking purposes. (B. ‘F.
Sedewick.) v 33 (1890—91).

Wal.ihing the wsath cc in safeguarding public
water supplies. (A. E. Gorman.) xaIiI 377
(1929).

Water-supply sanitation in New Hampshire.
(C. D, Howard.) xxxi 237 (1917); (C. L.
I5ool.) xxxviii 122 (1924).

QUALITY OF WATER—POLLUTION, PRO-
TECTION AND CONTROL.—(Conffaued).
Water-supply sanitation in the nineteenth cen

tury. (W, T. Sedgwick.) xv 315(1900-01).
Water-supply sanitation in the nineteenth cen

tury noel in the twentieth, (W, T. Sedgwick,)
xxx 183 (1916).

See alas MANAGEMENT, LAWS, HEALTH,
TREATMENT and WATERSHEDS.

QUICKSAND. See EXCAVATION.

RAINFALL. See HYDROLOGY.

RATES AND ASSESSMENTS.
.ksscssnaent and collection of water rates, (F, H.

Crandall.) xiv 133 (1899—1900).,
Assessments for main pipe extensions, (Com

mittee report,) xxxiv 353 (1920).
Charge for hydrant service. (Discussion,) I

Sept.29 (1886—87); xvu 62 (1903).
Charges for private fire protection. (Discussion.)

xv 406 (1900—01); xxviii 60, 140(1914); (Com
F mittee report.) xxxiv 217 (1920); (H. A.

Burohain,) xxxviii 111 (1924).
Charges to cuatoniers for service connections.

(Discussion.) ii Sept, 19 (1887—88).
Charge to custonmert for water wasted by a

broken service pipe. (Discussion.) xxv 131
(1911),

Collecting meter rates. (0. F. Chnce.) iv 44
(1889—90) ;xiv2IO (1899—1900),

Collecting water ratet, (3. H, Hathaway,) H
Sept.68 (1887—88),

CoIled-ions of water rates and amounts uneol—
lectible in 48 towns, xxvui 106 (1914).

Determining charges for public use of large
streams, (F. H. Crandall,) xi 344 (1896—97).

Expediency of raising water rates to offset in
creased costs, (J. J. Moore.) xxxu 248 (1918).

Financing main pipe exteneione by assessment,
IC. M. Siville.) xxxix 185 (1925); xc 22
(1926),

Fire protection, by whoio and hesw its hould be
paid. (.loel Foster.) xu 270 (1897—98).

Fire protection for factories: how its value shill
be determined and who shall pay for it, (J. Ii.
Purdy.) xviic 193 (1904),

Inequalities ui water rates. (H. 0. Holden.)
iv 213 (1889—90),

hlceting water-main rod-s by assessments for
benefits, (81. N. Baker.) xxxiii 186 (1919).

Meter rates. (Discussion.) 41 (Trans. 1883);
xvui 222 (1904); xix 43 (1905); (Coinnuttee
report.) xix 115. 322, 360 (1905); xx 237
(1906); (W, H. Itirhards.) xxu 289 (1908).

Meter raaoe and loss of water, (Comoaitiee re
port.) xxvni 90, 199 (1914): xxx 301, 453
(1916).

Meter rates preferable to fixture rates. (F. C.
Coffin.) xvuu 55 (1904).

Municipal water and eewerng e costs in Mary
land, (Abel Wolman,) xci 439 (1927).

Municipal water-supply revenue not an equitable
means of reducing tax assessments, (J. L,
Tighe.) xviii 352 (1904),

Pipe eil.eneion charges. (N. S. Hill, Jr.) xxxv
91 (1921).

Proper basis for the ostablishnsent of water rates.
(Comnsittee report.) vi 39 (1891—92),

Rate of i ncosnc for domestic service by different
classes of residential property. (F. C. Jordao.)
xxiv 592 (1910).

Rate revision ui municipal works, (Bertrans
Brewer.) xxxii 1 (1918),

Rates for water supply. (B. hi, Wagner,) xxix
1 (1915),

htevenue from fire services and unused domestic
ervices, (Discussion.) xcuI 152 (1929).

Uniform classification of wa ter rates, (Cons
mittee report.) ii Sept. 32 (1887).

Water rates. (.1., C. Chase.) xvii 174 (1903).
Wal.er rates. (Discussion.) xxxvu 196 (1923).
See also CONSUMPTION, MANAGEMENT

and VALUATION.

RECORDING GAGES. Sec GAGES.

RECORDS. See ACCOUNTING.

RED WATER. See CORROSION.

REFORESTATION. See WATERSHEDS.
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REGULATIONS.
See LAWS, MANAGEMENT and VALUA

TION.

REGULATION OF PUBLIC UTILITIES.
See VALUATION.

REGULATORS. See GATES.

RELIEF VALVES. Sec GATES.

REPORTS. See ACCOUNTING.

RESERVOIRS — GENERAL.
Construction of retervcur emhankments, (L.A.

Taylor.) vui 130 (1893—94),
State control of the design and construction of

reservoirs, Connecticut. (C. E. Chandler,)
xxvi 173 (1912).

Seeefso DAMS, QUALITY and TREATMENT.

RESERVOIRS —COMPENSATING.
See DAMAGES.

RESERVOIRS — DISTRIBUTING.
Basin and well covering, Waltham, Mass. (F, P.

Johnson.) vui 120 (1893—94).
Bursting of the earthenwork reservoir on Mun

joy Hill, Portlaod Me, (J. H. Freeman.)
viii 148 (1893—94),

Cleaning the distributing reservoir, New Bed
ford, Mats, (H. C. P. Coggeshall,) iv 210
(1889—90).

Cobb’s Hill i(escrvoir, Rochester, N. Y. (J. F.
Skinner.) xxi’? 498 (1910).

Covered reservoirs. (C. H. Swan.) ui 45 (1888—
89).

Covered reservoirs and their design. (F. C.
Coffin.) xiv 252 (1899—1900).

Covered reservoirs, their construction and mak
ing them watcr(igbt. (F. L. Fuller.) xxui
204 (1909).

Covered reservoirs:
.klbanv, Ga. (J. C. Chase,) vui 155 (1893—94).
Brookline, Mast, (F, F. Forbes.) viii 113

(1893—94).
Franklin, N. H. (F. L. Fuller.) v 160 (1890—

91),
Waltham, Mast, (B srtrans Brewer.) xxi 325

(1907).
Covering Natick, Mass,. reservoir with a con

crete roof. (F. L. Fuller.) xvu 383 (1903).
Covering service reservoirs in which filtered or

ground waters are stored. (0. C. Bunker and
A. 0. Nolte.) xxxvu 261 (1923).

Distributin grcservoir. Worcester, Stats, (B’, E.
Hassam.) xii 153 (1897—98).

Economy of circular reinforced concrete reservoir
construction. (Alexander Potter.) xxvi 138
(1912).

High—servi’c e reservoir, Manchester, N. H. (C.
K, Walker.) x 00 (1895—90),

i(clining Payson Park Reservoir, Cambridge,
Mass. (L. St. Hastings.) xi,u 45 (1928),

Repairs to lining of small resc rvoir. Powder Horn
Hill, Chelsea, Slats, (C. Si. Saville,) xix 66
(1905).

Ten-million-gallon Reservoir. Dayton, 0. (L.
Metcalf and V, ‘F, Barnes.) xxxuu 2i9 (i9i9).

Wnt crprou fing the concrete lining of reservoirs.
(W, C. hawley,) xvui 176 (1904).

RESERVOIRS — IMPOUNDING.
Ashland Basin No.4 and time mixing and handling

of concrete. Boston, Mass. (B’. F. Learned.) ii
Dec. 3 (1887—88).

Clearing and grubbing Scituate Reservoir.
Pravidence, H. I, (V, A, itcid.) xc 499 (1926).

Cochituate Reservoir upeised. October, 1848,
Boston, Mass, 208 (Trans. 1885).

Couttructionof Fells Reservoir, Mel ropolitan
Water Works, Boston, Slats, (J, L, Howard),
xv 20 (1900—01).
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RESERVOIRS — IMPOUNDING.— (Cossi(ssued).
Construction of storage reservoir, New London,

Conn. (W, H.,4iehards.) xviii 67 (1904).
Flood water elVnfiel of the Altoona reservoirs.

(C. W. Rnigtst) xiv 151 (1809—1900).
Grubbing 1eiisieo Reservoir, New York, N. Y.

(0. A. insor.) xxix 554 (1915).
Haskell’s rook Reservoir and Dam, Gloucester,

Mass. (. . W. Spooner.) xix 27 (1905).
ICensieo Reservoir, New York, N. Y. (W, F.

Smith.) xxix 486 (1915).
Itoservoiran d dam No. 3, Woonsocket, R. I.

(B. ‘‘Cook.) xii 20(1897—98).
Storage facilities, Pawtucket Water Works.

(F. C. Williams.) ness 113 (1929).
Worcester’s reservoirs. (0. W Batchelder.)

xxxvii 392 (1923).
See also DAMS.

REVENUE. See MANAGEMENT and RATES.

RIGUTS. S€€ LAWS.

RIVER CROSSINGS. See PIPE.

RUN.OFF. See HYDROLOGY.

SAFETY VALVES. See GATES.

SALT WATER SUPPLIES. See FIRES.

SAND FILTERS. See TREATMENT.

SANITATION. See IIEALTU and QUALITY.

SECONDARY SUPPLIES.
S€€ DISTRIBUTION, FIRES and SUPPLY.

SEDIMENTATION. See TREATMENT.

SERVICE PIPES AND EQUIPMENT.
See PIPE.

SEWAGE AND WASTE DISPOSAL.
Copper sulphate treatment of sewage, (G. A.

.lohnson.) xix 506 (1905).
Explosion of the Saratoga septic tank. (W. P.

Mason.) xxi 23. 181 (1907).
Purification of sewage by bacterial methods.

(L. P. Kinnieutt.) xv 119 (1900—01).
See also QUALITY and TREATMENT.

SINKING FUNDS. See ACCOUNTING.

SIPHONS. See PIPE.

SNOWFALL. See HYDROLOGY.

SOFTENING. See TREATMENT.

SOIL CORROSION. See CORROSION

SOURCES OF SUPPLY.

See GROUNDWATER, SUPPLY andWATER
SHEDS.

SPECIFICATIONS AND STANDARDS.
Adoption by foundries of standard specifications.

(Discussion.) xx 346 (1906).
Cast-iron pipe specifications. (W. R. Conard.)

xxi 54, 367 (1907),
Contract and specifications for iurnishing cast-

iron water pipes and spenal castings. New
Bedford, Mass. xviii 264 (1904):

Specifications for cleaning water mains, Hartford,
Crenn, . (C. 1st. Seville.) xxvii 489 (1913).

Specifications for fire hydrants and valves. (Dis
cussion.) xesi 157 (1929).

Specifications for pumping engines, St. Louis,
Mo. (F. W. Dean.) xi 172 (1896—07).

Standard flanges for water pipes. (F. C. Coffin.)
vi4S (1891—92).

Standard hose couplings. (F. M. Griswold.)
xxxiv 63 (1020).

Standard specificaeions, (Committee report,)
xciii 354 (1929); xciv 568 (1930).

Standard specifications for cast-iron pipe and
other castings, (Cemnsniteee report.) xvi 92,
330 (1902); xvii 84 (1903); xxvi 170 (1912);
xxviii 92, 348 (1914); xxxii 70, 184 (1918);

SPECIFICATIONS AND STANDARDS.— (Con.
fieued.

xxxiv 230 (1920); xxxvn 108 (1923); XL 96
(1926); xai 313 (1927); xnui 349, 351 (l929).

Standard specifications for fire hydrants. (Com.
mittee report.) xxiv 205, 224 (1910); xxv 137
(1911); xxvi 76 (1912); xxvii 154 (1913);
xxviii 89, 184, 194 (1914); xxxiii 99 (1919),

Standard specifications for water meters. (R. .1.
Thomas.) xxx43O (1916); (Committee report.)
xxxv 187. 394 (1921); xxxvn 201 (1023),

Standard spenfications for water works. (E. H,
Gowing.) vi 168 (1891—92).

Standardization of manhole irames and covers,
(Coinmitiee report,) xci 315 (1927); xcni 350
(1929).

Standardization of pipe flanges and fittings.
(Committee report.) xs,ss 315 (1928); xciii
347 (1929).

Standardi zatiesno f threads for fire-hose couplings
god fittings. (F.M. Griswold.) xxxv 43(1921);
(J. H. Rowland,) xxxvni 73 (1924).

Standardizing meter dials. (Committee report.)
xL 172 (1926).

Uniformity in the direction of opening hydrants
and gate valves and of sue and shape of hy
drant and gate nuts, (Committee report.) xx
348 (1906); xxv 141 (1011); xxvi 74 (1912).

Uniformity of threads for hydrant connections,
(Committee report.) xix 385 (1005).

Wrought-iron pipe and wrought-steel pipe and
tuhszsg. (Committee report.) xmase 353 (1929).

SPILLWAYS.
See RESERVOIRS (IMPOUNDING).

SPRINKLERS, AUTOMATIC. See FIRES.

STANDPIPES AND TANKS.
Cleaning and painting standpipes. (C. W. Slier

man.) xxxv 51 (1021),
Concrete standpipes, (Discussion.) xxix 184

(1915),
Fall of water tower, Fatrhaven, Mass. (R. C. P.

Coggeshall,) xv 522 (1900—01).
Forbes Hill steel atandpipe. Quincy, Mass., with

masonrytower. (C. M. Saville.) xvi 177 (1902).
Groutisig or cushioning standpipe bases. (Charles

W, Sherman.) xxx 131 (1916),
High- and low-service steel standpipe, Atlantic

Highlands, N, J. (C. P. Bassett.) vii 215
(1892—93).

Painting standpipes. (Discussion.) xxvi 387
(1912); (Committee report,) xciv 553 (1930),

Passstsng stazsdpspe, Middleboro, Mass, (3. E.
Beals.) iii 157 (1888—89).

Protecting iron and steel standpipes from cor
rosion, (C. W, Sherman.) xxxiii 272 (1919).

Iteducing pressure on a gravity systesis by use
of intermediate standpipe, (F. H. Gowing,)
xvii 130 (1903).

Reinforced concrete standpipes;
Attleborough, Mass. (G. H. SnaIl and F, A.

Barbosir,) xx 302 (1906).
Hull. Mass. (L. F. Doten,) xix 33 (1905).
Middleborough, Mass, (G. A, Sampson.) xxx

251 (1916),
Westerly. R, I, (Thomas McKenzie.) xxix

160 (1915).
Itepairs to standpipe, Attleborougls, Mass,

(H. F. Conant.) xxix 179 (1915),
Repairs to atandpipe, Bath, Me, (C. E. Carter

and W, F. Abbott.) xxxv 318 (1921).
Standpipe design and eonstroction. Gloversville,

N. Y: (F. A. Marston,) xxxvi 288 (1922).
Standpipee. (B.’. Cook.) xiv 124 (1899—1900).
Standpipes and their design. (F, C. Coffin,)

vie 202 (1892—93),
Standpzpe, Wilmington N, C. (J. C. Chase.)

viii 68(1893—94),
Steel tank and tower. East Providence, H. I.

(F.M. Bowman.) xix 55(1905).
Two-million-gallon elevated tank, Charleston,

S. C. (J. E, Gibson.) xci 277 (1927).
Waterproofing concrete standpipe, Waltham.

Mass, (G. C. Brehmn.) xxxviii 297 (1924),
Water tank, Fall River, Mass. (Patrick Kieran.)

n Sept. 26 (1887—88).
See also DISTRIBUTION and SUPPLY.

STATISTICS OF WATER WORKS.
Public water supplies;

Connecticut, (W. J. Scott and F. 0. A. AIm.
twist.) xe.iz 298 (1929).

Maine. (E, W, Campbell.) xi,i 09 (1927).
Massachusetts, (A. D, Weston.) xxxviii 144

(1924).
Rhodelsland, (S. Dc XVI, Gage.) xi, 117 (1926),

Statistics 0i water purification plants, (Cons
mnittee report.) xxviii 220 (1914); xxix 232
(1915); xxxiv 69 (1920).

Uniforns statistics, (Committee report.) xvi 51,
263 (1902),

Water—supply statistics. 223 (Trans. 1885)
Boston, Mass, 221 (Trans. 1885); Newton,
Mass, 224 (Trans. 1885).

Water-works statistics. (Compiled by the N.E.
W. WA,)
1886. s June29 (1586—87).

ii March35 (1857—58).
18S7. si June 29 (1887—88).
1888—02, vii 225 (1892—93).
1893, ix 127 (1894—95).
1894, x 131 (1895—96),
1595—96, xii 273 (1897—98).
1896. xis 282 (1807—98).
1897—99. xv 65 (1900—01).
1900. xv 367 (1901).
1901, xvi 223 (1902).
1902. xvii 235 (1903).
1903. xvni 277 (1904),
1904. xix 241 (1905),
1906, xxi 191 (1907).
1909. xxiv 419 (1910).

See also CONSUMPTION.

STATISTICS, VITAL. See HEALTH.

STEEL PIPE. See PIPE.

STERILIZATION.
See TREATMENT (DISINFECTION),

STORAGE.
See HYDROLOGY, QUALITY and RESER

170 IRS.

STORAGE COMPENSATION. SeeDAMACES.

SUBMARINE PIPE. See PIPE.

SUPPLY — GENERAL.
Conservation of water resources, (M. 0. Leigh

ton.) xxii 381 (1908).
Design of small water-works systems. (W. S.

Johnson,) xxvui 144 (1914),
Double municipal supplies. (W. T, Sedgwick

and H. P. Letton.) xxv 440 (1911).
Experiences iii Hartiord, Conn. (C. M. Saville.)

xxx 195 (1916),
Fiperienees in the arid Southwest. (S. M. Allis.)

xn 261 (1807—98).
Relation of great ponds to water eupplies. (J, F,

Jackson.) iii 203 (1885—80),
Secondary water supplies, their dangers and

- value, (Discussion,) xxiv 377 (1910).
Selec000 of sources of water supply, (F. P.

Stearns.) vi 102 (1891—92).
Survey of water-works activities in 1910. (0. A.

King,) xxv 161 (1911).
Water supply and its developnsent for small

cities in the West, (Wynkoop Kiersted,) v 83
(1890—91).

Water supply in the semi-arid regions of the
l’nitcd States. (Clarence Goldsmith.) xxvi
144 (1912).

See else GROUND WATER. MANAGEMENT,
QUALITY, STATISTICS and TREAT.
MENT.

SUPPLY
— NEW ENGLAND.

Additional supply from Roaring Brook, Pitts
field, Mass, (H. A. Miller.) xxvn 337 (1913),

Additions to Now England water-works plants.
(Allen Hazen.) xxxvn 233 (1923).

Description of water supplies;
Bridgeport Hydraulic Co. (S. P. Senior.) xxxv

309 (1921).

SUPPLY — NEW ENGLAND.—(Cmnsiseued).
Brockton, Mass, (C. R. Felton,) xx 385

(1906).
Burlington, Vt. (F. H. Craisdall.) x 150 (1895—

96),
Canibridge, Mass, (L. XVI, Hastings.) xi 121

(1896—97).
Cohasset, Mass, (D, N. Tow-er,) xxix 160

(191.5),
Easi Providence, R. 1. (A. C. Diekerman.)

xcus 239 (1920).
Fairhaven. Mass, (J, K, Nye.) vsu 175 (1593—

94),
Fall River. Mass. (H, K, B arrows,) xxxvi 549

(1922).
Franklin, N. IT. (F. L. Fuller,) vu 82 (1892—

93).
Greenfield, Mass. (0. F. Merrill,) xxix 150

(1915),
Gloucester, Mass, (J, W, Moran,) xxv 381

(loll).
Hartford. Conn, (W, F. Johnsnn.) xxxi 575

(1917).
Holyoke, Mass. (A. M. French.) xvzn 396

(1904); (P. C. Loeey,) xxxiv 323 (1920),
I, awrenc e, Mass, (H. W, Rogers.) i Dec. 6

(1886—87), -

lowell, Mass. (R. J. Thonsaa,) xxvnl (1913).
lynn, Msss, (J. C. Haskell.) x 55 (1895—06).
Madison. Ancon and Ensden. Me, (L, L.

Wadsworth,) xxxi 207 (1917).
Marlborough, Mass. (G. A, Stacy.) xvi 139

(1902).
Nashua, N. H, (H, 0. Holclen,) xvi 249 (1902),
New Bedford. Mass, (S. H. Taylor.) xxxvi

370 (1922).
Newport, N. H. (L. A. Taylor.) xu 145 (1897—

08).
Peabody, Mass, (F. A. Barbour,) xxi 348

(1907).
Portland, Me, (D, E. Moulton.) xxxi 199

(1917); (J, W, Graham,) xcne 364 (1929).
P ortsmn outh. N. H. (J. 0. Ayres,) xiii 67

(1808—90).
P rovincetow’zs, Mass, (L. F. Hawes.) xi 285

(1896—97).
Sslens and Beverly. Mass, (F. F, Longley,)

xxx 35 (1916).
Springfield, Mass, (Ii, E. Loebridge.) xxi 279

(1907).
Waltham. Mass, (0. E. Winslow.) vue 118

(1893—94).
Ware, Mass. (F, L, Fuller.) n Sept. 49 (1887—

88).
Webster, Mass, (F. L. Fnhlor.) ix 240 (1594—

95).
Emergency supply, 1911 asid sources of supply.

Worcester, Mass, (F. C. Kimball.) xxvi 113
(1912).

Emergency water supply, Leominster, Mass.
(IV, G. Clasmon and C. W, Shernian,) xxxix
450 (1924).

Engineering on additional water supply, Hart
ford, Conn, (H. W. Home.) xxxi 588 (1917).

Further water supply of New Bedford, Mass,
(Edniund Wood,) xi 202 (1896—97),

Improvement of the water supply, Keene. N. H.
(0. A. Sampson and R. S. Weston.) xi, I
(1926).

Improvements to the water supply of the city
of Fall River, Mass. (H. K. Barrows,) xxx
46(1916).

Lawrence, Mass,, water supply investigations
and construction, (El. Knowles, XVI, Mansfield.
and P. Nugent,) xxxix 345 (1925).

Making an established water-works system
modern and efficient, Lynn, Mass. (H. .1.
Newaoni.) xxxiv 139 (1020).

Massarliosetts water report, (Allen Haien.)
xc44 (1926).

Metropolitan water-supply investigating com
mission, (Report.) xc 61 (1926).

Metropolitami water supply of Massachusetts,
- (A. F, Noyes,) x 117 (1895—96).

New water supply. Providence, R. I. (F. F.
- B mnsor.) xxxvi 323 (1922),

1s,ew water-works system of the Greenwich
Water Company, Conn, (Dana M. Wood,)
xcii 378 (1928).

SUBJECT INDEX.
SUBJECT INDEX. 19
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SUPPLY — NEW ENGLAND.—(Confinucd).
Organization of the Portland, Isle., Water Dis

trict. (D. K.Moulton.) XLIII 359 (1929).
Proposed auxiliary water supply. Brockton,

Mass (R. S. Weston.) xxx 324 (1916).
Propo extension. Metropolitan Water Die

tr -it, Boston, Mass. CX. H, Goodnough.)
XxxvI 189 (1922).

fublic owners hip at Bridgewater, Mass., and
kjmprovements. (F. A. Barhour.) XLI 1 (1927).
‘eter supply of Southeastern Massachusetts.

(X, H. Goodnough.) xxxvi 527 (1922).
Watuppa Ponds for Fall River, Mass. (T. 51.

Stetson.) 1 June 3 (1886—87).

SUPPLY—S UNITED STATES OUTSIDE OF
NEW ENGLAND.
Catskill supply. New York, N. Y.:

Esopus and Rundout. (Rudolph Hering.)
Xviii 360 (1904).

Status of development. (J. W. Smith.) XXIX
481 (1915).

Schoharie development. (S. W. Smith.) xxxiii
257 (1939).

Visit to. (Desmond FitzGerald.) XXXII 393
(1917).

Description of supplies:
Brooklyn, N. Y. (W. F. Laaee.) xxix 546

(1915).
Buffalo, N. Y. (L. H. Knapp.) xiv 206

(1899—1900).
East Jersey Water Co. (Clemens Herschel.)

VIII 15 (1893—94).
Newton, N.J. (L. L. Trahns.) XXIII 145 (1909),
New York, N. Y. (W. W. Brush.) XXIII 371

(1909).
Philadelphia. Pa. (J. C. Trautwi’ne, Jr.) XXII

419 (1908).
Pottaville, Pa. (N, 3. Ecisel.) XXXIX 47 (1925).
Poughkecpsie, N. Y. (.1. C. Ot(s,) XXIII 283

(1909),
Richmond, Va. (C. E. Rolling.) iv 39 (1889—

90).
Rochester. N. Y. (F. A. Fisher, B. C. Little

and F. T. Elwuod.) XXIV 473, 485, 492
(1910).

Syracuse. N.Y. (M. B. Palmer.) XXXVIII 226
(1924).

Tampa, Fla. (N. S. Hill, Jr.) XL 128 (1926).
Troy, N. Y. (E. L. Grinies.) XXII 164 (1908).

Establishment of Metropolitan District, Balti
more County. Md. (V. B. Sienla.) XXXvIII

250 (1924).
Increase of available water supply, with nu

capital investment. Utica ,N. Y, (F, F. Beck.)
XXXVIII 232 (1924).

Missisaippi River as a source of water supply.
(F. G. Smith.) XIX 215 (1905).

New York. N. Y., water-supply report of 1883.
(.1. M. Betton.) xviii 254 (1904).

Sources of supply, condulis and retervoire,
Ilochester. N. Y. (J. F. Skinner.) XXXVIII

219 (1924).
Wanaquc water-works project. (Arthur 11.

Pratt.) XLIV 386 (1930).
Water supplies of the New York Metropolitan

District wil Ii special reference, to their purifi—
cation. (0. C. Whipple.) XIX 451 (1905).

SUPPLY FOREIGN.
Deacription of water supplies:

Camagucv, Cuba. (H. A. Young,) XXIII 264
(1909).

Caracas.,Veneluela. (Thorndike Saville.) XLII

303 (1928).
Geneva, Switzerland. (A. BStant and 0. C.

Whipple.) XXXV 19,22 (1921).
Glasgow, Scotland, (3, M. Gale.) xlv 240

(1899—1900).
Montreal, Canada. (George Janin.) XVII 272,

378 (1903).
Quebec, Canada. (J. A. Tremblay.) XXXIX 208

(1925).
European water supplies, (Allen Haien,) IX 109

(1894—95).
Water in Holland. 1887. (A. W. Locke.) V 45

(1890—91).

SUPPLY FOREIGN. —(Continued).
Water in Japan, (W. S. Chaplin.) i Dec. 20

(1886—87): (Allen Hazen.) XLIV 451 (1930).
Water supply at Panama. (C. E, Davis.) XX

252 (1906); (H. K. Higgins.) xxv 454 (1911);
(E. W. Clarke.) XXvI 1 (1912), -

Water-works practice abroad. (C. W, Sherman.)
XL 207 (1926).

SUPPLY — MILITARY.
Militaly and emergency water supplies. (0. C.

Danforth.) XLI 129 (1927).
Twenty-sixth Engineers Water Supply Regi

ment
— A: F, F. Xxxiii 569 (1919).

Water supplies for the Alaerican Expeditionary
Forces. (F. F. Longley XXXIII 46n (1919).

Water an pply, Camp Devena. (Frank Barbour.)
XXXII 145. 299 (1918).

SWAMP DRAINAGE. See WATERSHEDS.

SWIMMING POOLS.
Swimming-pool management. (W. P. Mason.)

XXXIII 458 (1919).

TANKS. Sec STANDPIPES.

TAPPING PIPES. See PIPE JOINTS.

TASTES AND ODORS.
Sec QUALITY and TREATMENT.

THAWING. See ICE.

THEFT OF WATER.
Sec ACCOUNTING and MANAGEMENT.

THICKNESS OF PIPE.
See PIPE and SPECIFICATIONS.

TOWERS. See STANDPIPES.

TRADE WASTES. See SEWAGE.

TREATMENT AND TREATMENT PLANTS —

GENERAL.

Developments in water purification. (W. Donald
son.) XLII 372 (1928),

Difficultiea in water purification, (0. T. Swarts.)
XXv 19i (1911).

Electrical purification of water. (T. 51. Drown.)
VIII 183 (1893—94).

Man’s imitation of nature in purification of water.
(G. T. Swarts,) XIII 1 (1898—99).

Purification of salt water. Gloucester, Mass.
(R. S. Weston.) XXV 386 (1911).

Small purification plants: plea for more efficient
operation. (H. P. Letton.) XXVII 532 (1913).

Unusual methods of water purification. (M. E.
Flentje.) XLIH 38 (1929),

See cOo STATISTICS and SUPPLY.

TREATMENT— Ai(RATION AND DECAR
BONATiON.
Aeration of natural waters. (T. M. Drown.)

Vil 96 (1892—93).
Aeration of water. (C. B. Brush.) II Sept. 71

(1887—88).
Aeration of water supplies by natural canals

and low dams, (S. E. Babcock.) iii 35 (1888—
89).

Aeration in water purification. (Malcolm Pirnie.)
XLIII 395 (1929).

Decarbnnatinn of public water supplies, (G. C.
Whipple.) XXVII 193, 445 (1913),

TREATMENT—COAGULATION AND SED
IMENTATION.
Application of coagulant intermitlently, Spring

field, Mass. (E. F. Lnrhridge,) XXXI * (1917).
Clarification of Catskill waler by coagulation

and aedilnentatioll. (W. W. Brush.) XLII 65
(1928).

TREATMENT—COAGULATION AND SED
IMENTATION.—(Contiscaed).
Hydrogen-ion concentration in water purifica

tion. (II. P. Eddy,) xxxv 385 (1921).
Mechanically-cleaned sedimentation basins for

water works, (E. B. Beaselievre,) XLI 52
(1927).

Removal of color from water. (Discussion,)
xvi 156 (1902); (H. V. Clark.) XVII 1 (1903).

TREATMENT—CONTROL AND REMOVAL
OF AQUATIC GROWTHS, TASTES AND
ODORS.
.kpplicatioma of copper sulphate to Hartford

Reservoir and effects upon length of filter
rune. (J. F. Garratt.) XXXVI 522 (1922).

Chlorine studies and taste-producing substances,
(N. .1. Howard and H. E. Thompson.) XL 276
(1926) ,XLI 59 (1927).

Control of microscopic organisms. (‘William
Haine.) XXXII 10 (1918).

Control of microscopic organisms with particular
reference to New York City. (F, L. Hale.)
XLIv 361 (1930).

Copper sulphate as an algicmde, (G. T. Moore.)
XIX 474 (1905): (D, D. Jackson.) XiX 483,
563 (1905); (X. H, 000dnough,) XIX 525
(1905).

Copper sulphate trcatmeiit of Cape Pond. Rock
port, Mass, (F. S. Chase,) XXXv1II 48 (1924).

Removal of color. organi’ams and odor from
water. (H. W. Clark.) XVII 1 (1903).

Removal of microscopic organisms from ponds
and reservoirs by copper sulphate. (Sympo
sium.) XIX 474 (1905).

Rem ovum g organiams from reservoir, Syracuse.
N. Y. (W. R. Hill.) Xiv 213 (1899—1900).

Removing organisms from water. (F. S. Hollis.)
XIV 221 (1899—1900).

TREATMENT — DISINFECTION.
Au tonmatic chlorination, Concord, N. H, (P. R.

Sanders.) XLIII 399 (1929).
Chlorination. (It. V. Donnelly.) Xml 79 (1928).
Chlorination of New England waler supplies.

(V, J. Orchard.) XXXVI 99 (1922).
Chlorine conirol apparatus Inc ,rerihizstion of

water supplies. (0. IT. Pratt.) XXXVIII 63
(1924).

Copper sulphate as adisinfectant, (W, P. Mason.)
XIX 481 (1905); (D. D. Jackson.) Xix 483,
563 (1905); (3. W. Elline.) XIX 496 (1905);
(H. W. Clark.) XIX 503 (1905).

Disinfection as an adjunct to water purification.

(H. W. Clark and S. Do NI. Gage.) XXIII 302
(1909).

Double municipal supplies. one pure, the either
slerilized. (‘W. T. Sedgwick amId H, 1’ Letton.)

XXv’140 (1911).
Making chlorine at the point of consumption.

(C. W. Marsh.) XXXVI 1(1922).
Melallic copper as a disinfectant, (Henry Erie—

111cr,) XIX 487 (1905).
Ozone as a sterilizing agent for water purifica—

tion, (S. T. Powell.) XXIX 87 (1915).
Ozonization of water, (0. A. Sopcr.) XV 1(1900—

01).
Sterilization of eurfare water by chemical

methods. (B. KrShnke.) XIX Sal (1905).
UI tra-violet rays for water purification. - (Max

von lteckhinghausen.) XXIX 202 (lOb).
Water disinfection in Maryland. (R. B. Morse

and H. H. hail,) XXX 301 (1916).
Was or steri lizatioii, Wakefield, Mass, (E. C.

Shernmao.) XXX 135 (1916).

TREATMENT — FILTRATION.
Collapse of filte rroo f, Lawrence, Mass. (S. F.

Thompsomi.) XXII 237 (1908).
Double flltraliomm of water, (H. W, Clark,)

XXIV 585 (1910).
Experimnents in filtenllg Alleglseny River waler.

Pittsburgh, Pa, (Morris Knowles,) XV 148
(1900—01).

Fineness modulus for filler sands. (R. 0. Tyler.)
XXXIX 239 (1925); XL 24 (1926).

Filter design. (.1. W. Armstrong.) XXXIX 2n4
(1925).

I

TREATMENT—FILTRATION.—(Gontinued).
Filtration of water. (H. V, ltngers.) 54 (Tramia.

1884); (C. B. Brush.) II Sept. 71 (1887—88);
(Edwin Darling.) mmm 165 (1888—89); (T. 51.
Drown.) V 91 (1890—91).

Filtration, Panama. (H, K, Higgins.) xxv 454
(1911).

Purification experiments, Brisbane, Australia.
(Hardulph Wasteneys,) XXV 422 (1911).

Loss of head in rapid sand-filters. (R. 0. Tyler,
W, A. Danielsoma and Maurice l.eBosquet. Jr.)
XL 322 (1926).

Mechanical filter bottoms and strainer systems,
(R. S. Weston.) XXXI 474 (1917).

Mechanical filtration, (F. B. Weston.) xmv

333 (1899—1900).
Rapid sand-filtration, (George A. Johnson.)

XXXI 390 (1917),
Rapid sand—filtration plalits.— Description:

Cambridge, Mass, (0. A, Johnson.) XXXVII

339 (1923).
Greenwich Water Cu, Conn. (F. S. Chase.)

XLII 396 (1928).
Mirafiores, C. Z. (0. RI. Wells.) XXvIn 238

(1914).
Mommtreal, Que, (F. F, Field.) XXXIX 213

(1925); (F. E. Field and J. H. Harrington,)
XLII 359 (1928).

New Orleans, La, (H. S. sArestun) XVII 27, 157
(1903).

Newport, R. I. (R. F, Milligan.) XXV 60
(1911),

Providence, R. I. (W, W, Kittredge.) XL 522
(1926).

Pulnam, Conn. (F. 0. Stevens,) XXXVIII 103
(1924).

Rochester and Lake Ommtarin, Water Co., N. V.
(J. RI. Caird.) XXIV 503 (1910),

Wheeling, W, Va, (J. F. Labnon.) XXXIX 291
(1925).

Rapid sand-filtration plants,— Operation’.
Cambridge, Mass, (51. C. Whipple and H.

C. Chandler.) XLI 218 (1927).
Evanston, Ill. (1. W. Gaitenhy,) XXXI 619

(1917).
Providence, R. 1. (3, fl, Bughee and E. L.

Bean.) XLI 399 (1927).
Toronto, Ont, (N. J. Howard.) XXXIII 504

(1919).
Watertown, N.Y. (F. H. Jenmungs,) XXXIX 68

(1925).
Relalive applicability of sand anti mechanical

filters, (0. W, Fuller,) XIV 32 (1899—1900).
Sand filtration.with special reference toAmerieamm

needs and European experience. (H, T, Sedg
wick,) VII 103 (1892—93). -

Selection of filter sand, (Allen Hazen,) VII 16o
(1892—93).

Slow sand-filtration plants.— Description:
Albany. N. V. (Allen Rszen.) XIV 291 (1899—

1900).
Ashland, Wit, (William Wheeler.) XI 301

(1896—97).
Gardiner, Me, (Henry Richards,) XXXI 216

(1917).
L awremice, Mass. (M. F. Collins.) XVII 288

(1903).
Milfurd, Mass, (F, L. Northrop.) x 262 (1895—

96).
Nantucket, Mass, (H’, F. Codd.) VIII 171

(1893—94).
Philadelphia, Pa, (J. C. Trautwine, Jr.) XXII

419 (1908).
Sooth Norwalk. Conn, (H, W. Clark,) XXX

86(1916).
Springfield. Mass, (C. F. Slory.) xxiii 229

(1909). -

Slow sand-filtration plants.— Operation:
Burlington, Vt, (0. A. Ca’niling.) XXXVII 396

(1923).
Lawrence, Mass, (H. F, Mills,) mx 44 (1894—

95); (H. W. Clark.) xiv 82 (1899—1900);
(M Knowles, 51, F. Collins and .1, D.
Marble.) XXII 193 (1908).

Philadelphia, Pa, (Torresdale). (F. D. West
and 3. S. V. Sidduns.) xxvmm 158 (1913),

Poimghkcepsie. N. 1’. (C. F. Fowler.) XII 209
(1897—98).
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TREAflIE.’9l—FILTRATION.—-:Cesninued).

Providesk, R. I. (F. U. Cady.) xxxii 21
(Thin’; 3. W. Bugbee.) xxxviii 244 t1924)
xz464 1926).

1,ses anti abuses of waterfiltralion. iG. H. Frail.)
xxvi 341 (1912).

Water ejector for transporting sand. (Morris
Knowles and J. M. Rice.) xxv 83 (19111.

Water purification by filters charged with al
uininum or ferric hydroxide. (H. W, Clark.)
xxxvi 385 (1922) xxxviii 84 (1924).

TREATMENT—IRON REMOVAL.
De-fernzation and demgnganizatioe of water.

Cohassot. ).liddleborn. and lirookbne. Mass.
Ii. S. Weston.) xxviii 27(19:41.

Iron-removal plants: -

.Amesburv, 1ast. (0. A. Sampsor.) flu 53
a928).

Rea&ng. Mass. (L. Ni. Baarroft.) xi 294
(1896—97,.

Removal of iron from ground waters by coke
filters. (H. W, Clark.) xi 277 (1896—97).

TREATMENT — SOFTENING.
Water’softcning plant, Oberlin, 0. (W. B. Ocr.

rish.) xix 423 (1905).

TRENCIIING AND TRENCHING MACHIN

ERY. See EXCAVATION and PIPE.

TUBERCULATION. ‘See CORROSION.

TUNNELS. Set CONDUITS.

TYPHOID. See HEALTH.

ULTRA VIOLET RAYS.
See TREATMENT (DISINFECTION).

VALUATION AND REGULATION OF PUBLIC

UTILITIES.
Comparing eronnn::.’ of structures of different

classes. iG. F. Swain.) n March32 laS?—S5i,
Cotrc,iof public utility eornpar;ie-s by pubiie

service commissions. (leonard Metcalf.)
xxx 160)1916)

Court decisions. incident to p-.jrrhasr’o f Brainlree
Waler Supply Co. (II. .4. aymoads.) xxxv:
420 (19211.

East Providence Water Company rate case.
(A. C. Dickerman.) xciii 246 (1929).

Governniental regulation of water powers.
(M. 0. Leighton.) xxiv 259 (1910).

Maine water districts and appraisals. (Ii - D.
Eaton.) xix 147 (1905).

Prineip] est. f rate-making. { W. 51. Wherry.)
XL. 249 (19251.

Public-service regaiation. 1W. 0. Worihen,)
xxxi 163 (1917).

itegulation of private water companies, New
York City Webs F. 4Vilcox.; xxxi 550
(19i7i.

Stale regulatiou of public ulililiics. (Morris
Knowles.) xxvi 272 (1912)

See else MANAGEMENT.

VALVES. Ste GATES.

VENTURI METERS.
Ste MEASUREMENT OF WATER.

VITAL STATISTICS. See HEALTH.

WASTE, LEAKAGE, PIPE BREAKS AND
PIPE TESTING.
.Ulowabls leakage from waler niains, (S. G.

Bradbs:ry.) xxviii 315 1914).
Breaks in cement.lined pipes, (S. C. Haskcll.)

Vii 171 (1592—93).

-

Breaks in water mains. (S. K. Rillam.) xxxi
268 (iOu).

Control of water waste by house-to-house in
spection. (C. Z. Smith.) xxxv 322 (1921).

Detecting leaks in underground pipes. ID. A.
Hefiernan.) xxxn 204 (1918).

WASTE, LEAKAGE, PIPE BREAKS AND
PIPE TESTING.—ff’ostta’,seed).
Del erring wale— waste. (B. I. Cook.’ vu 22

(1592—93).
Deseetion and prevention of waler waste. Mar

ion, 0. (E. H. Cowan.) xvui 185 (1904).
Detection of leakage by Bell waterphone. 7:1

(Trane. 1884).
Efficacy of inspection to reduro wate.r waste.

(Discussion.) 30 (Trans. 1883).
Efficacy of meters in water—wa ste prevention.

(Discussion,) at, (Trans. 1881).
Experiences wii.h broken pipes. (Commitice

report.) xx:r ass (1941S);x xiii 435 t IPttSt
xxvu isO (1913).

Leakage detection. (Patr:ck Gear.) xxviii
oX (1914).

Leakage from lead )oints in cast-iron water-pipe.
(A. H. Smiub,) xxx 1 :1916).

leakage from pipe joinls. (Fraisk .4. Bar’nr,sit’.)
xxx 439 (1916).

Leaks and litigation. (C. H. Finneran.) xna 201
(1927),

Locating leaks in water mains. (I’. Iloxie.)
xxvxa 307 (1913),

Location of a broken usain, (C. A. Stacy.) vii
222 (1892—93).

Location of leak in a submarine pipe line, IF.
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Rensselaer

GATE VALVES
Eurnished in any size for practi

cally ally working pressure for

WATER, STEAM,
GAS, OIL, etc.

Write for our new Catalog “C.”

CHARLES L. BROWN,
.\c:t’ E.sgtund .‘*aIes Manager,

Lock Box .Xorthborv,AIa -

Rensselaer Valve Company
Troy, N. Y.

11 ADVERTISEMENTS.

r
ADVERTISEMENTS.

The

“COREY”
Hydrant

ill

The Corey Fire Hydrants as built by us are the only
Genuine Corey Fire Hydrants manufactured,
and the conform to the standard specilications
of the American \Vater Works Association.

A

HAzEN & EVERETT WESTON & SAMPSON
Civil Engineers Consulting Engineers

C. M. EVEREri- L. N. BABBEn Robert Spurr Weston George A. Sampson

WATER WORKS Water Supply and Sewerage
Design Construction Operation Chemical and Bacteriological

Valuations Rates

25 Vest 43rd Street = New York City 14 BEACON ST. - BOSTON, MASS.

METCALF & EDDY SYN1ONDS & STEVENS
ENGINEERS Consulting Engineers

K.,n,aa F. 35t, F. W.,,,.,,tk
Ch..l.. W. Si..... H.,..,. F. t4d, j.. 70 State St., Boston, Mass.

WATER SUPPLY
Water, Sewage, Drainage, Refuse and Surveys — Estimates — Designs

Industrial Wastes Problems Supervision
Laboratory Valuations MANAGEMENT AND ORGANIZATION
STATLER BUILDING BOSTON EFFICIENCY REPORTS

WILLIAM 1?. CONARD FAY, SPOFFORD & T1IORNDIKE
Amer. Soc. C E. Amer. Soc. M. E.

A. 5. T. M. Engineers
321 High St., Burlington, N.J. Water and Sewerage Work.

, Investigations Reports DesignsInspections and Tests of élJatercats Engineering Supervision Valuations

Reports Designs
Specifications 44 SCHOOL STREET BOSTON

H. K. BARROWS THE PITO1IIETEII CO1!PANY
M. Am. Soc. C. E. ENGINEERS

Consulting Hydraulic Engineer -

Water Waste urvevs

Water Power, Water Supply, Sewerage, Trunk Main Surveys
Drainage. Investigation Reports, Valua- Water Distribution Studies
tions,Designs,SupervjsionofConsttfi0 Penstoek Gaugings
BOSTON, MASS. 6 BEACON ST. 50 Church Street New York City

AMBURSEN DAMS
• Hydroelectric Developments

Water Supply and Irrigation Dams
DAMS ON DiFFiCULT FOUNDATIONS

AMBURSEN CONSTRUCTION CO.
Incorporated

Room 2520, Grand Central Terminal Bldg.,
New lork

Kansas City, Mo. Atlanta, Ga.

New England Water Works Association
Specifications, Forms, and Meter Rate Sheets

Standard Specifications for Cast-iron Pipe and Special Castings, per copy, 50.25

Forms for Slow-sand Filtration Plants per set, 0.30

Forms for Rapid-sand Filtration Plants per set, 0.30

Meter Rate Sheets: Single sheet 0.05
100 sheets, in orange 2.50

100 sheets, in black 2.25
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That your 1ia(er
Works should produce
maximum waler revenue.
Neptune pioneering pro
duced the

First Frost- Proof
hitter
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Chamber (onstru

Fir’ £ A nit- Frt:lton
Thrust Roller bearing
Disc

-

First FIeaI-PrcnJ Re
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ingo in the Register and
Ge-ar Train

First Successful Oil
Enclosed Gear Train

First Portable Test
Meter

First Corn pots nd
Meter

First Fire Ferrite
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by the C nderser. try
J.eeboratories Jnc..

Trident Protectus

iv ADVERTISEMENTS.

You can avoid this
SERIOUS WASTE!

ADVERTISEMENTS.

‘PJL

I F a compound tiheter is off a few
lwreerit it is a Serious matter to

vetor department.

ttCash Registers of the Water Works Field”

Take the case o a 4—inch uotstpomid
meter in a Massacliusetts city. This
meter when removed had registered
19,000,000 cubic feet. It was off 5%
in accuracy. Nearly a million ethic
feet ceded! Figure out the value of
that loss if it hail liappeited ill your
city.

The- I lersey Corn pound Meter is the
only meter with no los-s of accuracy

at the ‘Cross Ores’ point or through
out tile entire range of flow. It is the
only eoniuound ‘it eter to use t lie ex
clusive patented’ Couutfrbalalieed
Lever Valve’ that assures full head
of water, also it has the advantage of
a single all bronze ease.
Let us show you how a Hersey Coin
pound Meter will save enough to pay
for itself. By using llersey Coin—
pound Meters you avoid the lW)sc-i
hilitv of serious waste inherent iii

most compound meters. Write the
nearest Branch Office.

Nothing will do but complete precision in the manufacturing of

Trident and Lambert Water Meters. Which means that every

part of every Meter is built to exacting and closely gauged precision

standards, from the main casing down to the smallest pinion—

which means maximum accuracy in registration and perfect

interchangeability. In other words, maximum water revenue,

longest service life, minimum upkeep.

Nearly 53% MILLION made
-

and sold the world over

Pioneers in Meter Progress Yesterday— TODAY— Tomorrow

NEPTUNE METER COMPANY
HERSEY MANUFACTURING COMPANY

HERSEY
WATER INMETERS

hangs? MANUrACTUBINC CoIoeAscr
— Main Office and Works: Corner E anti sad Sen.. So:iij; iloniot:. Mass.

Branch Offices; Nxw veins C:Ta. 290 nroadwu-; P0RTLAsD, Ous:.. 475 Hose Sr.; PnmLAobLt-t€:A, Pt. 3:1
Comn.errinl Trust Bldg.: .4TLAXTA. Ci., 510 finns—Howell nidg.: DAlLAS-. TExsso, 102 Praeeoriar Bldg.:
Caecioo, ILL., 10 Sc,uth LaSallo Sr.; Six Fssrgcrsco, Cit.. 690 Murlce; 5,.; Los AxoLLbs, CAL. 450 East
Third Si..

50 East 42nd Street, New York City

Neptune Meter Company. Ltd., Toronto, Ontario

-j
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is essential to successful
CHLORINATION

“ NADEQIJATE control over purification methods was
responsible for twenty per cent of all water borne

diseases during the decode 1920 to 1929” (so dis
closes the investigation of Wolman and Gorman as
reported to the recent meeting of the American
Public Health Association) . . - Eighteen thousand
cases of typhoid and dysentery could hove been
prevented with adequate chlorination...W&TVac
uum chiorinators positively control chlorination.

Their dependability is proven by the records of
over three thousand machines now in daily service
• . . Installed more than eight years ago the first
Vacuum chlorinator is still giving excellent service.
Maintenance cost has been less than i% per year.

NO VACUUM CHLORINATOR HAS EVER WORN OUT
Ask for Technical Publication No. 38

A Product of

WALLACE & TIERNAN
COMPANY, INCORPORATED
Manufacturers of Chlorine Control Apporotus

NEWARK - - - NEW JERSEY
Branches in principal cities

“The only safe water is a sterilized water”
SA-SS

OUR CONGRATULATIONS TO THE
NEW ENGLAND WATER WORKS

ASSOCIATION!
T

HIS remarkable index holds the key to a vast store & waterworks inlorma
tion and knowledge, cavering as it does the transactions o the New En?land

Water Works Association From 1883 to 1 885 and the contents at the F’ssa
ciations Journal from 1886 to date.
The Lock Joint Pipe Company is not as old as tile Association, having been
established in 1905. But the 26 years which have intervened have given it a
broad experience and made it not only the oldest but the largest company
in its Field, which is sewer and culvert pipe manuFacturing, as well as pressure
and sub-aqueous pipe manuFacturing and pipe line constiucting.
We wish the New England Water Works Association continued and increasing
success.

LOCK JOINT PIPE COMPANY, Ampere, N. J.
Established 1905

Reinforced Concrete
PRESSURE PIPE
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CAST IRON PIPE. (See Pipe. Cast Iron.)
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Weston & SanIpson

FILTRATION PLANT EQUIPMENT.
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Rensselaer Valve Co. Corey’’

vi

VI

II

‘I

II

I!

Ii

II

Back

c.,ver

INSPECTION OF MATERIALS.
Conard. W,n. It

LEAK FINDERS.
Pitometer Co

METERS, WATER AND OIL.
Hersey Mfg. Co
Neptune Meter Co
Pctorneter Co

PIPE, CAST IRON (AND PIflINGS).
U. S. Cast Iron Pipe and Foundry Co.

PIPE, CONCRETE.
Lock Joint Pipe Co

PIPE JOINTING MATERIAL.
The Leadite Co

PITOMETERS.
Pitoineter Co

SLEEVES AND VALVES. TAPPING.
Rensselaer Valve Co

SPECIFICATIONS. FORMS AND METER
New England Water Works Association

SUPPLIES AND TOOLS.
The Leadite Co

VALVE BOXES.
Rensselaer Valve Co

VALVES, GATE.
Rensselaer Valve Co

WATER WASTE DETECTION.
Pitometer Co

II

III

iv
V

II

III

IlL

x

VII

Rack

cover

IIIII

RATE SHEETS.

IllBack

cover

II



WBY is deLavand Pipe the strong
est cast iron pipe known? The

answer can be found in the deLavaud
machine shown above.

If you looked into the bore of this
machine in operation, you would ob
serve an accurately gauged metal mold
revolving within a waler-cooled jacket.
When molten iron is fed into this rap
idly whirling mold, it is held against
the sides by centrifugal force — a force
forty times greater than gravity. Gas
bubbles and impurities are driven out
of the metal. At the same time, the
cooling action of the water
jacket which encases the
mold brings about a fine,
even division of the iron
particles.

Thus, upon close exami
nation, yost would find that

deLavaud pipe metal is dense and fine
grained, free from gas bubbles and weak
ening impurities.

After coming from the machints,
dcLnvaud pipe is nniformly annealed
in a special annealing furnace. Here
controlled heat further improves the
stracture of the metal, bringing abont
deLavaud pipe’s flexibility and elimi
nating any possibility of casting strains.

In addition to making deLavand pipe
in accordance with U. 5- government
specifications, we are also furnishing
this prodnct in the various thick

nesses and weights shown
in the specifications of
the American Water Works
Association and the Ameri
can Gas Association.

Write for complete infor
niation.

GORDON M. FAIR, Editor,
112 PIERcE HALL,

HAnvArm UwIvrnsrn,
CAvnmGE, MAss.

N r\l)\ [:ICFtSEMENTS.

The Journal of the
New England Water Works Association
is a quarterly publication, containing the papers read at the meetings, together with
reports of the discussions. Many of the contributions are from writers of the highest
standing in their profession. It affords a convenient medium for the interchange of
information and experience between the members, who are so widely separated as to
find frequent meetings an impossibility. Its success has more than met the expectation
of its projectors; there is a large and increasing demand for its issues, and every addition
to its subscription list is a material aid in extending its field of usefulness. ALL MEMBERS

OF THE ASsOcIATION RECEtvE TUE JOURNAL IN PART RETURN FOR THEIR ANNUAL nuss;
to all others the subscription is four dollars per annum.

TO ADVERTISERS

The illustratIon
‘howe the
,IeLaveud ma
chine withdraw

ing 10 per.n.t
theremov,Iof
a..ewlyforme.t

pipe.

Why deLavaud pipe is
superior in strength and flexibility

II’

I THE attention of parties dealing in goods used by Water Departments is called to the
JOURNAL OF THE NEW ENGL.&xn WATER WORKS ASSocIATIoN as an advertising

medium.

Its subscribers include the principal WAnE WORKS ENGINEERs and CONTRACTORS
in the United States, The paid circulation is 1100 cOPIES.

Being filled with original matter of the greatest interest to Water Works officials,
it is PRESERVED and constantly REFERRED TO BY THEM, and advertisers are
thus more certain to REACH BUYERS than by any other means.

The JOURNAL is not published as a means of revenue, advertisements being inserted
solely to help meet the large expense of publication.

ADVERTISING RATES.

One page, one year. four insertions Eighty Dollars.
One-half page. one year, four niserti Fifty-six Dollars,
One-fourth page, one year, four insertions . - . Thirty-six Dollars.
One-twelfth psge (card), one year. four insertions Twelve Dollars.
One page, single insertion Forty Dollar,,
Ojie-haif page, single insertion Thirty Dollars.
One-fourth page, single insertion Tweitty Dollars.

Sire of page, 41 x 7* net,

A sample copy will be sent on application.
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In the vast net-work of water supply arteries which ile buried be
neath the earth’s surface, LEADITE, too, has proven not only De
pendable, but Economical,— for thousands of miles of Bell and
Spigot Water Mains are “successfully jointed” with LEADITE.

LEADITE has been specified and used by Engineers and Water
Works Men for more than a Quarter of a Century,— and, like the
pipe which it joints, it is dependable,— so, with reference to both
Bell and Spigot Water Mains and LEADITE JOINTS, Performance
has proven that there is “Faith in the Unseen.”

-II

Faith in the Unseen
Usually, the largest portion of a Water Works System is Unseen.
Beneath paved streets, under river beds and railroad tracks,—
through swamps,— in filter galleries,— countless miles of Bell and
Spigot Water Mains are daily supplying WATER, one of life’s most
essential elements, to millions of persons.

Years upon years of experimenting and experience have definitely
proven that Bell and Spigot Pipe has no superior for Water Main
Construction . . . Long Life,— Resistance to various forms of
corrosion,— Ease of handling and the desired flexibility of such
installations,— Absolute Dependability, — are all factors favoring
the use of Bell and Spigot Water Mains.

\

‘the pioneer self-caulking material for c. i. pipe.
Vested and used for over30 years.

Saves at least 75%

THE LEADITE COMPANY
Land Title Bldg. Philadelphia, Pa.
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