CONTENTS

PAPERS

No.
1092 IRRIGATION: AN INFORMAL DISCUSSION.

By GEORGE (3. ANDERSON ... ..0ttueeiteesearnnrasaasnnssarescsestonanees
F.H. NEWELL.....ovovverneimnronnneasens i ieeeeneeseeieens Ceeeieieeaaes
J.P. A, MAIGNEN.. ...t uettivenorraneeessonsesassssorasnressnnsssentoconas
A. L. FELLOWS. .0evutetiontsessssaossarssnsaens stessssnssasensas PRI
W. W. FOLLETT... . .
GARDNER S. WILLIAMS ... .. c0tueiueueneansresssnessensossosesnsansanssncns
F.C. FINELE.....ootvrrnenraenanarssosssacns S
THOMAS H. MEANS. .. 0utuiuitiniiinnenrasaastsoraieiiinsasassssasstcanaanes
. N, HOUSTON . .o\ cveterenneeesasesetosseseosrssssssssstsssasssasns PR
RICHARD R. LYMAN. ...t i vvriteirnereooneeiossasstassacccsoneasssnosasanes
ARTHUR P. DAVIS. .. .iiiiiiiiiiiiiiiineneenaaeenetinnesntnnnans et ereeas
GEORGE G. ANDERSON. ., .tueueunttisnnennsnerioeatesensiatiaearnueenns

1098 CURVE RESISTANCE IN WATER PIPES.
By Brnest W. SChoder. ........coovviiiirunieeiiiiianiinrennititeia,
Discussion :

By GEORGE JACOB DAVIS, JR. .. uvitierriiinnnniiieettesitiiiianiiiiinn,
ERNEST W. SCHODER . ... 00vteeeteessontonssanenseneeassttnessiasiassienns

1004 THE SINKING OF THE PIERS FOR THE GRAND TRUNK PACIFIC BRIDGE
AT FORT WILLIAM, ONTARIO, CANADA.

By Ho L. WHIBY ..o i

Discussion :
By C.R.FICKES.......ovitiiiiiiniiiiiiianeccetcnenes fetenraeneeneeas
GEORGE B. FRANCIS AND ROBERT A. MARSHALL
T, W. SEINNER . .. ..uteueeeneasansuestenmnmonsessssossastoesseensansanens
b= TR P74 5 7 2

1005 NOTES UPON DOCKS AND HARBORS.
By Luther WAOMEr. .. ...uiutii ittt
Discussion :’ :
BY W. B. RUGGLES. ..« 0t ttteerettisnannnnnreaeeect ettt
E.P. GOODRICH. .. ..ovvuitiirnnrnrsonscoscnneanns
HOWARD J. COLE. ...cotvuivienranronensnonns
RupoLPH HERING

1086 CATENARY TROLLEY CONSTRUCTION.
"By Oliver S. Lyford, Jr.. ..ot

Discussion : .
By JOSEPH MAYER.....cvutiiinnnanaaneees  eeeesennessessrssetacasearrrentnaons
CHARLES RUFUS HARTE. .. .ituiiiiiiiennen it iitaata it eienienaie,
W. K. ARCHBOLD. .. .00t tinetreneaneanessscsssarcsnssnsenns
THEODORE VARNEY
GEORGE N. COLE. . uutssisneetneinniarinonsecestonssioieiiocanaasnennns
V. S MURRAY .« o v e vvrveneeeaaneesnecsssessansasssnesssetocsscnssasssonses
R.D.COOMBS....coooviuinrnnnraraosaanns
OLIVER S. LYFORD, JR

PAGE

10
15
19

87
87
4°
45
46
52

67

97
118—

118

120
123
129
132

149
1562
158
165



Iv

No. PAGE
1097 THE HYDRO=ELECTRIC DEVELOPMENT AND - TRANSMISSION LINES OF
THE CANADIAN NIAGARA POWER COMPANY.

By A H. Van Cleve. .....ooiuiiiiiiiint ittt ittt eietseeesseernssasnesnannns 199
Discussion :
BY JOBN C. PARKER ... .uiiieeetntetninenersenenneersnneesssneeiessneeeennnns 238
WirLiaM J. BOUCHER 241
A HVANCLEVE...... «iovvvnvnnninnnen. N 241
1098 FORESTS AND RESERVOIRS IN THEIR RELATION TO STREAM FLOW,
WITH PARTICULAR REFERENCE TO NAVIGABLE RIVERS.
By H. M. Chittenden...... e e et rar e, 245
Discussion :
F. COLLINGWOOD................ ettt nt e e raeetetraeeneranas 819
THOMAS P. ROBERTS. .. .etttttiiiieeeeteienenenenrneninenennenns R 21 §
STEPHEN CHILD 38
L. J. Le CoNTE ... 89
BN S 0 V1N 2 - O ..o 332
J. FrRANCIS LE BArON .. 333
EDWARD P. NORTH. ..uuiiiiriitiieiineeeaneetneernenenenns .. 388
A MILLER TODD. o\ttt ittt it ie st iveeiea i aniaenenans .. 8410
WILLIAM W, HARTS. ... i iiiiiiiiiiiiinniiiiineiiiiiiininainnn. 347
GEORGE OTIS SMITH. ...0uvettunernenenseanteneenenesieseeneennenns 361
GEORGE F. SWAIN. . ... ittt ittt i iieenaenns .. 366
W. H. LEFFINGWELL and A. M. STRONG 37
BAILEY WILLIS ... tttiiitittt it eneeeetaetarenerereteneneeennnnns 384
B SO 2R 915 £ : & (0 N 394
A2 0 2O 5 (07 -4 % v 423
ROBERT . MCMATH. ...\ttt tte ettt ee et e aeceneenanns 430
5 B AT PV - 3 1 5 5 437
EMIL KUICHLING. ... ottt ittt et sttt ittt ieeee 445
ROBERT FLETCHER . ...ttt eeiene it eieiet et i eieieeaeeneneannns 447
R R~ £ 450
CLARENCE T. JOHNSTON. .. ..\uueunrtennennnenenreneneeesneneneeens cvenen 454
GIFFORD PINCHOT. . ...ttt ittt te e eeseeneaieneinnnens 456
H, M. CHITTENDEN. i ciuiuiiciississnsaisssussssinsssssiosssssaassasssaas 466
MEMOIRS OF DECEASED MEMBERS
TaoMAS FiTcH RowrLAND, HoN. M. AM. Soc. C. E 547
RIcHARD MILFORD BERRIAN, M. AM. S00. C. E. ... .. ittt eiiieieaeas 550
STEPHEN ARNOLD MITCHELL, M. AM. Soc. C E........... 552
GEORGE W. RAFTER, M. AM. S0C. C.E..........oiiiiiiiiiiiiiii i e 554
‘CHARLES HAROLD TuTTON, M. AM. S0c.C.E............... 560
CLARENCE GEORGE VAUGHN, M. AM. S0C. C. E.....ooviiriiiiiiiii it 562

JAMES Isaac HAYCROFT, AsSOc. M. AM.S0C. C.E..........cooviiiiiiniininns eeeeaeans 564



